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2.0 INTROOUCTION

The Magnuson Fishery Conservation ang Management Act (Pubilc Law $4-265) provides for exclus!ve
United States management authority over the fishery resources within a tishery conservation zone
extending fram the seaward boundary to the United States territorial ses (three nautical miles tar
the Gult of Mexico states of Loulsiana, Mississiopl, and Alsbama and nine nautical miles for Texas angd
the west and northwest coasts of Florida) to a point 200 miles from shore, Resoonsidliiity tor
developing & shrimp flishery management plan for the Gulf of Mexico is vested In the Gult of Mex!co
Fishery Management Councl!; and Implementation and entorcement of any regulations pertinent to *the
management of fisheries within the tishery conservation zone are the responsibliity of the Secretary
of Commerce and Secretary of the Department wherein the U.S. Coast Guard is located.

Successful Implementation of *he plan will require unity of purpose between federal reguliations
and those of the tive Gulf states (Florida, Alabama, Mississippl, Louisiana, and Texas), Authority
tor implementing state regulations is vested In the Florids Department of Natural Resources, the
Alabams Decartment of Conservation and Natural Resources, the Mississippi Marine Conservation
Commission, the Loulsians Wildlite and Fisher!es Commission, and the Texas Parks and Wildllte

Commission,

The fishery addressed Is camposed of six species, occaurring in the ares of jurisdiction of the
Gult of Mexico Fishery Management Counci! as well as Ina the territorial sess adjacent thereto and the
associated bays, Inlets, wetlands, and upland aress as aporooriate, Species Include brown sheimp
(Penasus aztecus Ives), white sheimp (Penaeus set!ferus Linnaeus), pink shrimp (Penseus ducrarum .
Surkenrcad), and roys! red shrimp (Hymenooenseus robustus Seith'), pius sesbobs (X!onopeneus kroyer |
Heller) and rock shrimp (Slcyonia drevirostris Stimoton), which are Incidental bycateh, mm
ment unit Is to be egual to the tishery throughout |ts range; however, ‘ederz! implementation wiii
occur only In the fishery congervation zone,

Blologlea! aspects of the shrimp species have been reviewed, and the max!mum protable cateh Is
estimated at: (see Sec, 4,7.1,.1)

8rown shrimp - 132 miit1on pounds (talls) per year
White shrimp - 64 mililon pounds (talls) per year
Pink sheimp - 20 mililon pounds (talls) per year
Royal red shrimp == 0,392 militon pounds (talils) per year

Each yesr's take of brown, white, and pink sheimp wiil be heavily Influenced by water salinity
and temperature during critical perlods of estuarine siwimp growth, Meximum sustainabie vield (MSY)
estimates for the sesbobs and rock shrimp cannot be made with any authority because they are cauyght
Incidentally by fishermen trawiing for the other specles.

Seabods and rock sheimp are Caught incidental to the three mein species of penseid shrimp, MSY
estimates are weskened Decsuse of lack of data, ’

None of the stocks sppesr to be biologically overtished,
Major concern for future stocks Is related to concern for adequate hadl tat, particulariy for tne

estuarine=dependent brown, white, and pink shrimp, which account for most of the annual shrimp
harvest,

! The genus Hymenopenaeus is the same as Pleoticus according to |sabel Farfante,
——— ———
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The effects of sheimping on sea turtles and incldental Iy caught tinfish are considered In +ne
olan,

The flshery Is the mos+ valuable and probadly the most 4iverse In the nation, Harvesters Iinciude
(1) a large commercial fleet fishing the Inshore, nearshore Gulf, and ooen Gult waters, (2) an
undetermined (but large) number of recreationat shrimpers mainiy #ishing the Inshore and nearshore
Gulf waters, and (3) a substantial number of belt shrimpers mainly fishing *he Inshore waters,
Processed products Include trozen, canned, tresh, and dreaded shrimp as wel! as a host of specialty
[tems, Present management regimes ditter In the fishery over the allowable size of shrimp at #irse
harvest as size Is related to whom can harvest and process the shrimp,

Untortunately, socloeconomic data are Insufticlent for this comolex fishery *o evaluate fuily +trne
relative needs of varlous user groups for shrimp of different sizes. Care has therefore been *axen [n
making recommendations to reduce the waste of current culling practices so that one uyser grouo wiiy’
not be tavored over ancther, No recammendatlions are made on limiting tishing effort because the
resource is not blologically overfished, There Is Insufticlent socioeconamic data to suggest methods
or reasons, consistent with MFOMA, to IImit entry at this time, )

Ouring a perlod of public review of the Dratt Fishery Mansgement Plan snd Envirommental | mpacr
Statement, 21 public hearings were Neid and wrltten conments vere recelved by mall, Publlic comments
and responses are contained in the Final Environments! |mpact Statement,

The plan is to be reviewed annually so that mansgement messures can be evaluated for thelr falr-
ness and effectiveness and so that other methods of optimizing yleld can be assessed.

Problems In the Fishery (See Section 8.3)

The Counci! has identified the following problems assoclated with the tishery and the present
management regime and has orepared the plan objectives to address and alleviate them, In a free
3ccess fishery, a management regime to maximize protein vield and econamic return to the fisherman Is
ot Importance,

1) Confilct among user groups as to sres and size at which shrimp sre to be harvested.

2) Olscard of shrimp through the wastetu! practice of culling,

3) The continuing decliine In the quality and quantity of estuarine and assoclated Iniand
habi tats,

4) Lack of camprehensive, coordinated and essily ascertainable management author!tles over
shrimp resources throughout their ranges,

3) Contlicts with other fisheries such as the sfone crad tishery In southern Florids, the
groundfish fishery of the north central Guit, and the Gulf's reef fish fishery,

§) Incidental capture of ses turties.
7) Loss of geer and trawiing grounds due to man~made underwater obstructlons,

8) Partial lack of basic data needed for mansgement,

2=2



2,1

Goal and Object!ives

GOAL:

To manage the shrimp tishery of the United States waters of the Gult of Mexlco In order to a**ain

the greatest overall benetit to the nation with particular reference to food production and recrea-
tional opportunities on the basis of the. maximum sustainadle yleid as moditied by relevant econamic,
soclal or ecological ftactors.

OB JECTIVES:

te Optimize the yleld from shrimp recrulted to the tishery,
2, Encourage hablta? protection measures fo prevent undue lcss of sheimp habi tat,

3. Coordinate the develocoment of shrimp management measures by the GMFMC with shrimp management
programs of the seversl! states, where feasible,

4, Promote consistency with the Endangered Species Act and the Marine Mamms! Protection Act,
3. Minimize the Incldents! capture of finfish by shrimpers, when appropriate,

6. Minimize contlicts detween shrimp and stone crad tishermen, | .

7. Minimize adverse effects of undervater obstructions to shrimp trawiing,

8, Provide for a statistice! reporting system,

2,2 Management Measures Considered and Adopted (See Sec, 8.5,1,1)
In order to obtain the above objectives, the Councl! has adopted the tol lowing management
measures:

Measure 1: Establish a cooperative permenent closure with the State of Florida and the USe
Oepartment of Commerce of the area de!linested in Tadble 8,3=1 to protect smei! pink shrimp
until they have generally. resched a size range larger than 59 talls to the pound,

Measure 2: Estadiish a cooperative closure of the territor!al sed of Texas and the adjacent
UeSe FCZ with the State of Texas and the U.S. Department of Commerce during the time when a
substantial portion of the brown shrimp in these waters welgh less then a count of 55 talls
to the pound (39 heads-on shrimp to the pound),

Messure 3: Recommand that all Gu!t states conslder establishing shrimp mansgement sanctuaries
In Important segments of nursery grounds under thelir sale Jjurlsdiction,

Measure 4: The Gulf of Mexico Fishery Management Councl| has established en Internal committes
to review and assess the status of Gulf tishery hadlitats, with particular attention to those
factors which might further stimulate "the downward trends in quality and quantity of fish
habitats,” (Atiantic States Marine Fisher!es Commission, et sl,, 1977,)

Measure 3: The Gulf states are encauraged to adopt flexible management procedures which would

provide reguiation by administrative agencies of the shrimp resources In Inland waters and
territorial sess.
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Measure 5: The Gult states are encouraged to adopt reciprocal Internal management 1ec!siorg
flexible encugh to allow jolint management of snrimp with other stares and with the Decarrmgn+
ot Commerce,

Measure 7: Develop and Implement an educational orogram fo Inform shrimpers of the current
status of sea turtie populations and of oroper methods of resysclitation and return to sea of
Incldentally captured ses turties,

Messure 3: Encourage research on and deve!coment of shrimping gear In order to reducs *he Incl=
dental catch without decressing the overall etticiency of shrimping or excessively Increasing
the cost of gear,

Measure 9: Consistent with the Stone Crab Management Pian, estabiish a seasonal closure of a
portion of the Ory Tortugss shrimp grounds In order *o avold gear conflicts with stone cran
f ishermen,

Measure 10: The Gulf of Mexico Flshery Manasgement Councl! wi| | attemot to reduce, where
feasidle, the loss of offshore trawlable bottom by establishing within GMFMC, 8 committee to
mon| tor and review construction of of fshore reefs, with gttention to the needs of the reef
tish and shrimp user groups, -

Measure 11: Al statistical reporting requirements wi!ll bde mandatory,

2,3 Ooerationa! Definitions of Terms Used

Acceptable Slological Cateh (ABC) Is o seasonal ly determined catch that may differ fram MSY for
biologlical ressons, It may be lower or higher than MSY in some years for species with fluctuating
recruitment, It mey be set lower than MSY In order to redulfld overfished stocks,

Annual Crop is a specles which is harvested essontially as a O-year class (less than one year of
age),

Socats are cratts that displace less than five gross tons,

Catch Per Unit of Effort (CPUE) is the total numder or welght of fish harvested by a deflined unit
of tishing ettore,. .

Commercial Shrimpers sre shrimpers who sei | any portion of thelr catch,

Culllng Is the practice of discarding those shrimp caught which are smaller than a size the
fisherman wishes to retalin,

Ostermination for Totel Allowable Leve! of Foreign Fishin (TALFF), The foreign allowable catch
s determined by deducting the expected domestic annual harvest trom the optimum yield,

Detritus Is considered as decaying plant materisl and its assoclated community of microscoole
plants and animats,

Oomestic Annual Fishing Capacity (DAFC) Is the total potential physical fishing capacity of the
fleet, moditied by logistic factors. The camponents of the concept are:

8. An Inventory of total potential physical capacity, detined In terms of appropriate vesse! and
gear characteristics (that Is, size, horsepower, hold capacity, gear design, etc.),
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be Loalstic factors determining total annual tishing cacacity, (*that Is, variations in vessal
and qear cerformance, trip leng?h between fishing locations and landing points, vea*her
" constraints, etre,),

Domes+ic Annual Processing Capscity (DAPC) |s the amount that can be orocessed It supplies are
avaliable.

Equitibrium Yield (EY) g the annual or seasonal harvest that malintaing *he resource a* aporoxi-
mately the same level of abundance (spart fram the effects of environmental varlation) In succeeding
Seasons or years,

Estuarine Deoendent Specles are those orqanisms that must complete & portion of thelr |i+te cveie
within an estuary,

Expected Domestic Annyal Harvest (EDAM) Is the total expected catch of the U,S, sheimp fleet,-

Fishery Conservation Zeone (FCZ) Is the arss of federal Jurlsdiction, beqinning at the outer Iimi+
of the states' territorial sess and extending 200 miles trom shore. -

Fishing Ettor® is the total fishing qeer In use for a spec!fied period of time,

Fishing Mortality Includes all deaths to the exololted pooulations assoclated wi+th the harvesting
practices, -

Growth Overtishing is a level of of fort which prevents ihe exolol ted pooulation fram providing
Its maximum yield but does not Impare the reoroductive capacity of the stock,

Incidental Catch refers *o the catch of species other than the target species (bycatch),

Inland Waters (Iinside waters) are areas of state Jurisdiction and Include al! bays and lagoons
Inland from the base!ine from which the terr!torial ses is measured, ’

Maximum Economic Efficlency (MEE) |s that level of tishing effort at which *he value +o soclety
of the last uni? of shrimo produced Is equal *o the cost *o soclety of producing that unit,

Maximum Economic Yield (MEY) ig the level of harvest fram the cammon oroperty resource that
maximizes the stream of generated ne? Incames over time,

MaxImum Sustainsble Yield (MSY) is an average over a reasongble lenqth of *ime of *he largest
catch which can be ftaken continyously fram o stock, under current environmental conditions,

Natural Mortality Inciudes deaths fram al! causes excep? caspture by man,

Omnivore 1s an animel which eats whatever dead or aslive animal or plant material is avaiisbdle.
———

Ootimum Yield (OY) with respect to the yleld fram a fishery, means the amount of fish:

(a) which will provide *he orestest overal! benefit to the natlon, with particular reference *o
food productlion and recrsational opportunities; and

(b) whieh Is prescribed as such on the bas!s of *he maximum sustainable yleld fram such tisnina,
as modified by any relevant econamic, soclal, or ecological factror,
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Recreational Shrimpers are shrimpers who do not sel! their cateh,

Recrultment Overtishing Is used to dencte that leve! of fishing effort which reduces the soawnlg
stock size TO The point where there Is a reduction In The amount of young recrulted to the tishery,

Spawner-Recrult Relationship Is the quantifiable relationship between *he number of reporoducing
aduylits and the resulting numdber of young recrylted to the fishery,

Stock is 8 group of fish manageabie as a unit,

Target Specles are the speclies at which the tishery Is directed,

Territorial Seas Is the area of state Jurisdiction extending from the baseline to three nautical
miles seaward for Alabame, Mississipp), and Louislans, and to nine nautical miles for Texas and *ne
Floride west and northwest coasts,

«

Total Allowable Level of Foreign Fishing (TALFF) is any surplus in the optimum yield above the
expected domestic annusl harvest,

Unit Fishing Effort is o messure of harvesting pressure which has been adjusted Po account for
difterences In the adbliity of boats and vesse!s of different types to harves? the resource.

Vesse!s are crafts with displacement greater than or equal to flve gross tons, . -
Year-class Is the fish spewned in a given year,

Yleid 1s the amount of a species harvested by man,
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3.0 DESCRIPTION OF FISHERY

3.1 Area and Stocks Involved

The tishery being addressed Is comorised of the species Iisted below and occurs In the area of
Jurisdicrion of the Gult ot Mexico Flshery Management Council as wel! as In the area ot jurisdicrion
of the various Gult states Including their territorig) 3883, assoclated bays, inlets, wet!ands, and
upland areas as approoriate,

Consideration of *his 1arge area Is necessary becsuse of the migratory natures of the explol teg
specles and fishermen, the crliticgl role of estusries In the Iife cycles of *the daminamt shrimp
specles, and the Impacts upland alterations mey have on the quality of sheimp nabl tar,

Shrimp species within the tishery are:

8rown shrimp (Penasus aztecus !ves) .
White shrimp (Penseus. set!ferus Linnseus)

Pink shrimp (Penseus duorarum Burkenrced)

Rova! red shrimp (Hymenopenseus robustus Smith) .
Seabobs (Xiphopeneus kroyer! Hel ler) INCIDENTAL 8YCATCH

Rock shrimp (Sicyonia brevirostris Stimpton) INCIDENTAL BYCATCH

In addition to these shrimp specles, shrimpers alse catch sea turties and other shelifish and
tintish, The ses turtie catch Is of concern to the development of this plan because all the ses
turtles which occur In the Gult are !isted as eof ther endangered or threatened under the U.S.
Endangered Soecles Act which pronidits capture of endangered species. Though primery respons idt ity
for protection of these sea turtie species |ies with the Nationa! Marine Fisheries Service and *the
UsSe Fish and Wildiife Service, the plan contains Sporcoriate suggestions to minimize the Impact on
sea turtie populations, The Incidental cateh of other shel!ltish and tinfish Is aiso of concern
because much of this cateh Is discarded at ses., Since much of the discarded catch Is dead or dies as
3 result of beling caught, this operstion largely represents a direct conversion of national resources
Into tood for scavengers, Many of these resources can be used by other national Interests, Primary
resoonsibliity for managing these resources lfes with the GMFMC, NMFS, and the Gulf states,
Management plans are currently being prepared by GMFMC for two ma jor bycateh groups=-groundfish and
reet fish==in which sppropriate measures are suggested to reduce this bycateh, In addition, the
groundfish menagement plan contains g thorcugh ftreetment of current eof forts to develop markets for
these discarded specles,

Brown sheimp range along the north Atiantic and Gult of Mexico consts tram Marths's Vineyard,
Massachusetts, to the northwestern coast of Yucatan, The range is not contimuous but Is marked by an
aopsrent absence of brown shrimp slong Florida's west cosst between the Sanibel and the Apalachicola
shrimping grounds (Perez Fartante, 1969). In the UeSe Gult of Mexico, catches are high along the
Texas, Louislana, and Mississippl cossts, '

Mark=-recapture experiments Indicate s mixing of brown shrimp populations along the north central
and northwestern Gulf coast, A souttward drift of brown shrimp oft the Texas coes?t towards Mexico has
Seen proposed (Gunter, 1962), There |s some speculation that the Mississippi River may act as a
barrier to east-west migration,

Srown shreimp are caught ocut to at least 50 fathoms, Though most came from less than 30 fathoms,
The season begins In May, oeaks In June and July, and graduslly declines to an Apri) |ow,
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white shrimo range along the Atlantic coast fram Fire Isiand, New York, to Saint Luclse In1gr,
Florids, and along the Gulf coas? fram the mouth of the Ochlachonee River, Florida, to Campecne, I~
the Gy!f there are *wo centers of abundance: one along the Louislana coast and one in the Campecne
area (Perez Farfante, 1969),

There apoears to be a general mixing of white shrimo west of the Mississinpi River to at least
the northeast cosst of Mexico, with an observed northward migration along the Mex)co-Texas snore o at
least Aransas Pass, Texas, during the spring (Lindner and Anderson, 1956), A reclorocs! sout'ward
movement In the fail and winter has been proposed (Gunter, 1962), |+ has been suggested that agaln
the Mississiopl River may act as a barrier in esstwest migration (Lindner and Anderson, 1956; Peraez
Fartante, 1969),

White shrimp are a comparstively shallow-water shrimp, with most of the caftch coming from less
than 15 fathoms, Annual! catch has two peasks: the major one In late summer—early fal!, with an Octobar
high; the minor one Is the "Easter fishery® on over-wintered shrimp which peaks In May, Larges® U,S,
catches occur west of the Mississiopl River to the Freepor?, Texas, ares, though catch |s conslideradie
along the entire north central and western Gulf,

Pink shrimo range along the Atlantic fram |ower Chesspeske Bay south to arcund the Floride Keys
and up and around the Gulf cosst to isla Mujeres, Mexico, They are also found In the Bermuda !s!ands
and the northern coest of Yucatan, Major concentrations are off scut’wes? Florida and In the south-
eastern part of Golfo de Campeche (Perez Fartfante, 1969),

The two major pink shrimp grounds In the Unlted States are the Tortuges and Sanibel grounds In
southwestern Florida, There is Ii1ttie movement of shrimp between these grounds, and they are der!ved
from largely ditferent estuarine areas (Coate!io and Allen, 1969), ' v

Pink sheimp catch comes mainly fram less than 23 fathoms, with a peak catch at 11 to 15 fathoms,
Secause of continuous recrultment in southeestern Fiorida, the catch exhibits a brosd peak October
through May, U.S. catch Is mainly restricted to Florida and Is greatest in southwestern Florida.

Royal red shrimp are deepwater shrimp occurring as far north ss Cape Hatterss, North Carollna, *o
as far south as the coast of the Gulanas, and primarily In depths of 140 to 300 tathoms, Concentra-
tions of roysl red are known 1o exist in three geograohical aress: (1) esst of S*, Augustine, Floriaa,
In the western Atiantic; (2) south=southess? of the Dry Tortugas In the Floride Stralts; and (3)
southeast of the Mississippl River Delts In the Gulf of Mexico (Roe, 1969),

Seabobs are caught mos? often in shallow vaters at six to seven fathoms or less and almost never
In estuaries (Renfro and Cook, 1963), U.S. catch Is highest along the Loulsiana coast in October
through December.

Rock shrimp occur along the Attantic cosst fram Virginia to the Florida Keys and up along the
Gult cosst to Cabo Catoche, Mexico (Cobb, et al,, 1973; Hildebrand, 1954), Major concentrations occur
at Cabo Catoche, Mexico, and In the Cape Canaveral, Florida, ares (Christmas and Efzoid, 1977), Major
Gult catch (1971-197%) comes fram the Panhandle area of Florida at depths of 10 to 22 fathoms
(Christmas ang Etzold, 1977),

3.2 History of Exploltation

34241 Domestic Fishery
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3.2.1,1 Description of User Groups

The shrimo fishery of the Guit can be divided Inte four general categories of ysers == harvesters
(directiy invoived [n the tasking of shrimo), orocessors, marketers, and consumers,

The actusl taking of sheimp s done by recreationsl fishermen, commercial belt shrimoers, and
commercial (tood) shrimpers, The commercial shrimp user category inciudes emoloyees as vel! as owners
of vesseis and mey be divided Inte smai {er boat coerations, which ore restricted to Iniand bay and
shallow offshore activities, and the of fshore vesseis, which range tram the territorial sess oyt o
the (Iimits ot the FCZ and into foreign weters,

The structure of the shrimp fishery includes a large number of harvesters, the boatyard and qear
Industry, and the supoliers of Ice and fuel (essential [npurs tor shrimping cperations),

Processors Inciude the shrimper as a firse level processor, [+ he heads the shrimp, Flish Nouses
"ey pertorm one or ali processing activities such ss heading, peeling, greding, packing in Ice, and
freezing, cooking, or drying, The non=shrimper processors handie the shrimp detween the #igh house
and the purchaser. The three dasic types of orocessors ore: (1) producers of "green® (fresh)- or tro~
Zen sirimo; In 1974 they sccounted for 86.2% mif{lon pounds valued ot $192.68 niilion, or 59 percent of
the total value of shrimp produced In the Gulft thet yesr; (2) *"dreaders,” who in 1974 produced 52,66
mililon pounds of breaded shrimp (Inciuding Imoorts) velued st $79,7 nililon, or 29 percent of the
totsl value of shrimp processed In the Gulf region (Fiorides and Texas accounted for 91 percent of the
breeded shrimp); (3) canners, who generally use seeii= o medium~sized shrimp; sueh canning plant{ are
located orimerily In south Loulsians and Mississipol, with the greatest concentration found in the
Orleans sres, They sccounted for $13,1 milllon vorth of conned shvimp represented by 1.9 milllion
standard cases, or seven percent of the *otal value of al| Shrimp processed In the Guit region, In
addition, there Is a wide arrey of specialty Items such as dried shrimp, gusbe, ete,

Restmurants are aiso en |mportant orocessing entity, It [s estimated thet more shrimp are
consumed [n restaurants than used In homes, The role of restaurants ss orocessors ranges from
minimai, {imited to the actual cooking process, o the handiing of sheimp In rew and unpeeied form,

Marketing of sheimp [nvoives Very stage of the Industry; there eiso ere Fruos which engage
solely In marketing, with *helr orocessing function (imited to possidie reoackaging, Transportation
of shrimp Is usually handled by frucks cperated by the wholesale marketing entities,

Consumers are given & choice of several different ways to purchase shvimp, ranging from hesds-on
to stovesresdy ststus,

3¢2.1:2 General Deseription of Flshery Ettore
\

Prior to the Introduction of the otter trewi In 1917, moe? shrimp wers cammerclally hervested In
shallow Inshore srees with hayl seines, “White shrimp were the mein Sh1mD caught and merketed unti|
the eeriy 1950s. Quantities of sesbobs and brown shrimp were used for drled poroducts, ODuring rnese
yosrs, fishing efforts were concentrated In 8reas where white shrimp were sbundent, Fram 1917 to the
late 19408, most shrimp were Clgh? fram vessels rigged with singie otter trawis which ocperated
within about six miles of shore, However, vessels ocaasionsily went out sbout ten miles and, (n some
[nstances oft Loulsiens, out titty miles, Wing or buttertiy nets were siso used In Loulsiane passes.
8y the early 19908, (ncressed merkets for brown and pink shrimp and the discovery of new tishing
grounds initisted a period of repld expans(on of the shrimp Industry, Ag » resuit, some vesseis beg
to move farther offshore because of the Incressing ditticulty of meking profitable catches on tradi-
tlional tishing grounds, By the eariy 19608, U.S. shimp vessels were tishing oft *he cossts of Mexico
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and South America. A mejor change In gear methodology took place In the late 1950's with the [A+mom
duction of double=rig trawiing, Two smei! trawis were oul led Insteas of a single large ner, resyl*ing
In & substantial increase In catech efticiency and s reduction of handling problems., Oouble-rij *rawis
were used by mOst vessels fishing for pink and brown sheimp, More recently the tein=traw! nas >ecame
popular In the offshore Gult shrimp flee® hecause of |ts ofticiency (Flgure 3.2=11), wien tnig
arrangement four small trawis are towed Instesd of two from a single vessel, The Inghore shrimp
fishery Is orimerily confined to the territorial waters of esch of the Gulf states, There are
numercus sme!l bosts rigged with single ofter trewis which harvest sheimp cammercially fram the bavs
and marshes, Some of the boats may fish In the Gyt during tavorsble weather conditions, espec! al ty
for white shrimp.

Fishing efforts for roysl red shrimp occur Interm| trently when shrimping slong the coms? is poor,
Roya! red shrimp are Narvested fram vessels using a single trawl, The deeo~-water haditat of *he
specles necessitates the use of heavier winches and cables than are used to catch shal low~vater shrimg

species and, in general, the use of ilarger vessels, .

The live=ba!® shrimp fishery Is generslly limited o bays and the shallow Inshore waters of the
Gult. Balt shrimp catches on the Florida ves? coast consist primarily of oink shrimp, which_are nare
vested in shaliow grass beds from dasts equipped with single or double side=frame trowis, The balt
sheimp fishery In the remaining Gult states Is usually degendent upon white and brown shrimp, which
are harvested with boats rigged with g single otter trawl, Mortality of the Iive shrimp |s minimized
by trawiing for short durations during the cooler early mrning hours and then rapidly sorting the
cateh, The Iimited cavecity of Ilve=holding tac!iities sboard the dost and the perishedl lity of Wve
Shrimp orotably restrict balt shrimping coerations to srees nesr the dealer where the catch Is soid,
The desler In turn, however, mey transport live sheimp cons Idersbie distances, 1.8., 200 or sore
nlles,

Recreational shrimping ef forts are general ly concentrated In shal iow Inshore vaters, though few
Individuals mey occaslonslly venture Into the territorial 388 during favoradle weather conditions, It
s untikely, however, that any recrestional shrimpers cperate In the fishery conservetion zone, The
bosts used In the recreationsl shrimp tishery sre ususlly cutbaerd or Indcard plessure cratt rigged o
tow a single ofter trawl ranging fram sbout 16 to 40 feet in width, Although most of the recreationa!
catch Is harvested with otter trewis, ofther gear such es cast nets, wing nets, channel nets, and dip
nets may account for a substentisl amount of the harvest In locslized aress.

The actua! amount of tishing effort applied In the shrimp fishery and a more descriptive analysis
of the geer employed are discussed In detall In several other sectlons of the wmenagement plan, For
example, 3ee Sections 3.2,1.4, 3.5.2.1, 3.9.2.4, 3.9.3.2, 4.7 and S.0. Fishing effort in the shrimp
fishery fram a physical standpoint incresses thraugh more vesse!s entering the fishery and rhrough
more technologically etticient harvesting techniques. More units of effort due these two tactors
occur due to Industry responses 1o high profit levels and refurns aon Investment, Because of the ogen
access characteristic of the shrimp tishery and soms perlods of reidly rising product prices, fisnhing
of fort sometimes reeches levels beyond that which ylelds satlisfactory econamic refurng during certaln
time periods, The reesons for this occurrence In a fishery and Its relstion to periodically poor tinam
clal years in the shrimp fishery are discussed in detall In Sections 3¢9.2,3 and 35,1,2,

3.2,1,3 Cateh Trends

Trends in the shrimp fishery discussed here are besed on ™o dats sets., The tirgt is the
reported commercial catch by species (U.S. Department of Commerce, 1999-197%), The second Is the re-
ported commercial landings by state (U.S. Department of Commerce, 1880=197%), These two date sets are
not identical, The cateh is the smount of shrimp caught in a specltic Inshore or of fshore area.
Landings are the totai catch, whose origin may not b8 known, deliversd at s port and sold commercially,

34



3.2,1,3,1 Commerclal Cateh Trends by Species

Annyai Catch Patterns

The aversge annual reported cammercial catch of shrimp (= one standard deviation) by soec! es |-
the U,S, Guit area:

Brown shrimp ! 66,3 X 16,6 milllon pounds (*alls)
White ahring | 36,9 X 7.2 milllon pounds (tails)
Pink sheimp ' 13,0 2 1.8 mililen pounds (talls)
Roye! Red shreimp ® 83 X 091 mililon pounds (ralls)
Seabod shrimp *® 1.4 % 1.6 mitilon pounds (talls)
Rock shrimp *8e S L 3s8 mil1lon pounds (ralls)
1963-1977
* 19991978 -
19591979

" 19711976
The most recent Informetion, 1977, indicates thet brown, white and pink shrimp account for 97 percent
of the total catch, This reflects essentislly no change fram the average fotsl catch of 98 percen
for the 199%9=197% perlod, ’ g
Shrimpers, orocessors, consumers, and resource managers recognize the historical anmyal var!ation
In annual catches of the dominant specles (brown, white, pink), The vulnerabiilty of shrimp during
the critical estusrine growth phase to eaviromments! pertubetions |s the besic cause of cateh
variation (Section 4,1). Griffin and orhers (1976) calculated » vield function for shrimp using the
level of discharge fram the Mississippl!, Discharge was usefu! decause of its impact on salinity and
temperature while the shrimp are in the nursery graund, Two recent Incldences of enviromental ly
induced problems with shrimp production resuited In the Smel ! Susiness Administration (SBA) declaring
areas of Loulsiana and Texss to have suffered econamic disasters, Troplical storms In coastal arees of
Texas during 1979 caused heavy raing which SBA found to adversely affect the shrimp catch, Heavy
soring rainfalis In Loulisiena during 1980 were Judged by SBA fo heve severely impaired drown shrimp
catch. Both of these naturs! events caused unaccaptadle veriation, in the eyes of SBA, In earning
potential of sma!! businesses, The variation in cateh of the three minor species 1s more reisted to
the market conditions and the supply of other shrimp then to varistion in their sbundance, This is
particulariy evident for sesbod shrimp, Primerily g fa! l-early winter tishery oft Louisiana, caten has
falion oniy once between 1969-1973 compared to the white shrimp fishery deciine In cateh during five of
those years (Fig, 3.2=1 and Flg, 3,2-2),

Cateh for a given year sppesrs to be !ndependent of the preceeding year's cateh, The absence of
any deflined spawner=recrul?® relationship Suggests that the shrimp cateh can fluctuate widely from vear
to year, The critical determinant is estuarine environmentsl condltlons which vary annugl! iy, often
times radically, No sopsrent or significant iineer trends In anmual catches of bdrawn, white, or plak
shrimp (Fige 3.2=1 and Teble 4.7=1) have yet been determined.
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Figure 3.2-1. Annual reported commercial catch of browmn, white,
and pink shrimp from the US Gulf of Mexico (US Dept. Com.,
Gulf Coast Shrimp Data, 1959-1977). Weight is fin pounds of
tails,
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Annual catech of minor species has Increased with *+ime (Table 4,7-3), As offort Increased *-
harvest major species, the cateh of minor species Incressed (Tadle 4,7-1), Annual caten of roval ~ea
shrimp ranged between 4,600 and 270,000 pounds of ralls with an aversge Increase ot 14,000 L 5,000
pounds of Tails per yesr (1963~1976),

The acceotabliity of sesbod shrimp In Loulisliana by the canning Industry was In part ~esoonsible
for the catch increase over the 1963=1973 period (Fig, 3.2-2). The sesbod cateh results In part fram
Incidential cateh during white shrimping ocflv.l?l- (Tadble 4,7-3), though a targeted fishery deveiops
when orice Is high and other shrimp are In short supply (P, Juneau, personal commnication, 1978),

The reported cateh of rock shrimp Is relatively recent, with the first report ocaurring in 1971,
Catch for the 1971-76 period is !isted In Table 4,7=3, Rock shrimp are mostly caught fnclidentally
with other species, especially pink shrimo (Tsble 4.7-9), however, a smal| directed tishery does exist,

Areg Distribution of *he Cateh .

The reported commerclal cateh of shrimp Is classiftied by NS into 21 sreas slong the U.3, Gul#
cons? (F'g. ’.2'3). .

The average annua! commercial catch by ares |s compared for brown, white, and pink shrimp In Fige
3.2-4 and for royal red, seabod, and rock shrimp in Fig, 3,2-8,

8rown and white shrimp exhiIDIT a simllar brond peek In cateh fram the Apalachee to Brannsvlll;
areas, Pink shrimp catch Is substantial In the Key Wes? to Apslschee Bay areas, There Is 1ittie
overisp of dominent pink areas with brown or white shrimp,

Srown shreimp catch ndmlly exceeds two mililon pounds of talls annual iy In esch of the NMFS grid
aress in the Bilox! to Brownsville sress. The Freepor? ares normally has the largest cateh, averaging
12 miltion pounds of talls anmuslly, White sheimp cateh normel ly exceeds four miillon pounds of taiis
annually in the Barateria, Terrebonne, and Atchefalays aress. Cafches fram the Rockefe! ler thraugh
Freewmort sress are also normally high, aversging about 2.9 miilion pounds of talls sanual lye Plnk
shrimp harvest is concentrated in the Dry Tortugas aress with an anmua! catch of nine mililon pounds
of talls,

There are two mein sreas for the roysl red shrimp catch, One Is oft the Dry Tortugas aress; the
other |s oft the mouth of the Mississippl River and Is reported for the 81loxl and Barstaris aress,
Catch is highest tram Jamuary through June and In September and ocours at depths of 100 to 300
fathoms, Seabod cateh Is normelly highes? In vaters assoclated with *he Loulsians cosst, oeak catch
normally occurring In the Atchatalayas sres at 0.3 allllon pounds annustly, Rock shrimp cateh (1971 o
1973) I's mainly limited fo waters sssocisted vith Floride., Annual cateh Is highest In the Paname City
and Apalachee aress,

Month, Oeoth, and Size Patterns In Cateh of Brown, White snd Pink Shr imp

Brown end white shrimp exhibi? distiner annual cycles In thelr sbundance and size at different
depths In the shrimoing graunds of the U.S. Gulf, AIthough pink shrimp have an expected size=depth
relationship (Section 4,1), thelr sessonsl and size patterns In reported commercial cateh are not as
dramatic s those of brown and white shrimp; pink shrimp Nave & more or less continual recryltment in
the Ory Tortugss ares and Florida Nas oracticed sree closures o protect undersized pink shrimo, Pink
sheimp cateh (Flg, 3,2-8) exhibits & peak fram October through May at 11 to 1S fgthoms, Sessonal Hat-
terns in size or deoth of cateh are not proncunced because of the fairly contlinugl recrul tment of 5lnk
shrimp In the Dry Tortugas area and closure of the Tortugas sheimp Ded by Floride o protect under
sized shrimp,
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Area code index to prominant city, bay, or federal game reserve associated

with the area:

1. Key West

2. Dry Tortugas
3. Everglades
4. Naples

S. Tampa

6. Tarpon Springs
7. Apalachee

8. Panama City
9. Fort Walton
10. Mobile
11. Biloxi
12. Chandeleur
13. Barataria
14. Terrebonne
15. Atchafalaya
16. Rockerfeller
17. Calcasieu
18. Galveston
19. Freeport

20. Corpus Christi
21. Brownsville

Figure 3.2-3. National Marine Fishery Service Shrimp Fishery Grid Zones
in the US Gulf of Mexico (US Department of Commerce, Gulf
Coast Shrimp Data, 1959-1975).
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Figure 3.2-4.
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Average reported commercial catch of brown, white, and pink
shrimp along the US Gulf Coast (US Dept. Com., Gulf Coast
Shrimp Data, 1959-1975). Catch is represented as averages
reported for the 21 NMFS statistical reporting zones along
the US Gulf Coast (Fig. 3.2-3).
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As shown In Fig, 3,26, the tisnrery on O-year class drown sSheimo normally starts In (niang avars
In Mgy on shrimo of & count greeter then 67 talls to the pound, The Inshore CATCh Deasks [n June ar an
average catch of 6.6 milifon pounds of talls, Although it consists malnly of smaller size shrimg,
this Inshore catch Is pocoular among recreational and smai| boat commercal shrimpers whose gear 1ces
not normelly aliow Them to tish the open waters of the Gult,

The oftshore tishery for brown shrimp peaks In July and Augus?t at depths of 11 *o 20 fathoms,
The dominant size class in the reported commercisl caten Is 31 to 40 ralls to the pound, The actyal
average size shrimp caught may b much smaller since a consideradble number of undersized shrimp are
discarded off the Texas cosst (Baxter, 1973; Sectlions 4,7 and 8.3) and the primary brown shrimp catch
during this time also occurs otf the Texas coast.

The Seotember brown shrimp catch Is dominated by 26 o 30 talis=to=the=pound shrimp at '6 *o 20
tathoms, The cateh becomes further resfricted to deeper waters and larger shrimp In October to
Oecember. The January o April pattern Is relatively constant, with greatest catch In open Gult
waters of 21 to 40 fathoms and of shrimp of a count less than 21 talls to T™he pound,

The size=deoth=month patterns in white shrimp caten are not as simple as those of brown _shrimp,
Sut they do reflect the annuai nature of the white shrimp's 1lfe cycle, The tishery on the O~year
class white shrimp, spawned In the spring and summer, essentialiy begins In August and September
(Fige 3.2=7), The white shrimp cafch In Internal waters contains much lerger size sheimp than does
the brown shrimp cateh, This size ditference reflects the repld growth rate of white shrimp and thelr
tendency to leave the estuaries at a larger size than brown shrimp. Cateh remsins camparatively nigh
from August to November, though It Is essentially Iimited to water shoreward of 11 fathoms, The caw=
parative Incresse In shrimp cated In the 68 talls and over caunt group In Octoder through December
reflects a decliine in the growth rate of white shrimp as well as a migration of shrimp To deeper
vaters, Both of these phenamena are associated with cold froats advancing during these months and the

accampanying decline In temperature,

Catch declines from December thraugh February. The dec!ine reflects, In part, adverse veather
conditions for shrimping but also the dwindling suppilies and comparatively smeii size of white shrimp
during t™is period,

In March *through June with the spring varming of the estuaries and shal low Gult, the overwinterad
white shrimp are belleved to @xhiDIT an increase In thelr growth retes, This increase s refiected In
the commercial caten: peskt size classes of white sheimp shif? fram those greater than 67 talls *o the
pound to 31 o 40 talls to the pound In Merch, o shrimp 13 to 20 ralls to the pound In June and July,
The May and June Inshore cateh of white shrimp reflects the reentry of overwintering white shrimp Iato
the estuaries for a period of pre=spawning growth,

Cateh by Size, State, and Specles for Brown, White and Pink Shrimp

Ditterent hervesting strategies have deveioped mong the severs! Gult states. These d!fferences
largely relate To the evolution of the dominent fisheries at ditferent *imes (Sectlon 3,2,1.2), The
Louisiana-Mississippl tishery developed camparatively eariy on Inshore and neershore Gulf cone
centrations of white, drown, and sesbod shrimp, The brown shrimp fishery In Taxas and *he pink shrimp
fishery In Floride developed In the 1950s on of fshore concantrations of shrimp In comperatively dee
vater, In large part local menagement still reflects the needs of the historical fisheries in these
arees for shrimp of certsin sizes or of thelr gear restrictions Iimiting the depth of harvest,

Tedbles 3.2=1 and 3.2-2 compare estimates of the average cammercial (1963 to 1976) cateh of brown,

white, and pink shrimp In the various reported size categories In terms of pounds and estimated numter
(see Table 3.2-2 for method In which number of shrimp were estimated),
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Figure 3.2-6. Brown shrimp average catch in the US Gulf by size, class,
depth, month (US Dept. Com., Gulf Coast Shrimp Data, 1933~ °5).
Code to size of shrimp: 1 = under 15 tails per pound;
2 = 15-20 tails per pound; 3 = 212§ tails per pound; 4 =
26-30 tails per pound; 5 = 31-40 tails per pound; 6 = 41-50
tails per pound; 7 = 51-67 tails per pound; 8 = 68 and over
tails ner maund



L &

Mdbons poundh sads

haii_h_%“

173411

”’Lh...u .

'3
él
H

3788423

J‘L L vy )

07ese3 1

! L
-—_, il - —_— - -

hJ
— e L§ ————mm.. —_— — —— — ——
07834632
]
3 .
| - —— _— .- —_ —_— -
07034212t
3
3
783430 - T — — —_— -
H
i .
e N _J — ——— — —_— - _

[ R EFEF I

"—4-—-‘.—4“__. _— —_ —

- —L —l d S —— —————— —. ———— —

——
$7¢3e331

Figure 3.2-7. white shrimp average catch in the US Gulf by size, class,
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Figure 3.2-8.
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Pink shrimp average catch in the US Gulf by size class,
depth, monch (US Dept. Com., Gulf Coast Shrimp Data, 1959-1975),
Code to size of shrimp: 1 = ypder 15 tails per pound;

2 = 15-20 cails Per pound; 3 = 21-.25 catls Per pound; 4 =
26-30 tails Per pound; 5 = 31-40 tailg PeT pound; 6 = 41-50
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Cateh from the states of Mississinol and Alsbams vere camb [ ned 'duo To simiiarities (n *ng min|m,m
size of harvest and overiapoing areas in the reported cateh statisrics,

The brown shrimp cateh off the Texas coest accounts for 46 percent of the total poundage and 25
oercent of the number of brown shrimo caught cammerciaily In the U.S, Gulf of Mexico, The caten 28 30=
clated with Loulsisna accounts tor 40 percent of the poundage dut 54 percent of the number of commere
clally caugnt brown shrimo, The soperent discrepancy (les In the fact that Louisiane is estimates *o
harvest a tremendous number of shrimp In the smal lest commerclal size category, soms 54 percent of
average totai catch of brown shrimp In *he Guit, Much of these shrimp sre utlilzed In the Louls!iang
canning Industry, Conversely, the reported catch of brown shrimp off Texas, peaks at 3 larger size,
31 to 40 talis to the pound of sheimp, There sre no shrimp canneries In Texas and much of +his oro=
duct s utilized by the fresh=frozen Industry, The [ntroduction of several peeiing machines Nas
recentiy allowed utiilzation of smailer shrimp, however. The Mississipol~Alabame and Florida catches
of brown shrimp exhidit a peak catch at 31 to 67 ralis Po the pound size category,

Louisiana has dy far the largest catch of white shrimp, asccounting for some 82 percent by Aumder
and 77 percent dy weight of the aversge reported catch, As with brown shrimp, the peak In cateh
occurs [n the smellest commercial size group, though there [s s camoaratively bSetter mix of larger
size shrimp than with brown sheimp, The Texas white shrimp cateh peaks at & size simiisr to The brown
shrimp catch, or 31 to 40 talis to the peund. Though the Fiorida white shrimp cateh pegks at the same
size class as Its brown shrimp cateh, the Mississippl-Aladbame cateh of white shrimp peaks at a larger
size, 15 o 20 taiis to the pound in terms of welight, and 31 to 40 tails to the pound In terms of.

numder,

Florida sccounts for 98 percent of the pounds and numbers of oink shrimp caught In the resorrted
cammerclial tishery of the U.S. Guit of Mexico., Founds and numbers both pesk at 8 size ot 51 o 67

talls o the pound,

Aithough the oreviousiy mentioned difference In hervesting strategies has resuited In larger
shrimp being harvested In Texas vigegevis Loulslana=Mississiopl, there has deen a trend toward {anding
more small| shrimp. Calilouet, et ai, (1979) report thet for brown end white sheimp In Dorh Louls!ans
and Texas there was & signiticant trend toward (ncressed oroportions of smeil sheimp In the 1999 +o
1976 catches, Loulsiana catches comtain greater proportions of smel! shrimp than Texss catches, |t
I's Important to nore that the proportion of Loulsiasng inghore cateh In the 88 caunt and smalier cate=
gory incressed markediy during 1963 to 1976 with the " jor change occurring between 1973 o 1976
(Sass, 1979), Sass reports the mgjor change o be In the size campos!tion of the white shrimp catech,

3.2.1.3.2 Landing Trends by State

The historical pattern of landings smong states during 1880=1973 Is evident In Figure 3.2-9,
Landings date differ fram the cateh deta ysed In the preceding section, Landings are regorted |n
heads=on units and are attriduted to the state where off=iceaded regardiess of catch (ocatlon, Nue to
the lengthy historical period portreyed, the dats may not have been collected consistentiy; however,
the dats sre suitadle for reflecting long run frends and accurately deplict (n recent *ime the trequent
tliuctuation in [andings, ‘

Before about 1920, Loulsians and Mississippl were the domingnt shrimp oroducing states In the
Gult, Between 1920 and 1948 the fisheries off Texas and Alabams began *o rival that of Mississipol.
At the same time, 'ouisians's landings ter exceeded any of the ofher states, During these eariy vears
the fishery vas mainiy an inshore end shal low water tishery predominantiy of white shrimp, with minor
catches of seabod and brown shrimp used mainly as dried shwimp, After Worid War L1, the tishery began
to expand, Sudden Incresses of landings In Texas and Florids were due *o the discovery of concentra=
tlons of offshore populstions of brown and pink shrimp, respectively, and the successtul deveicoment
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ot markets for these species, The gradual deciine In landings from Filorida (vest coast) atrer 1354
may reflect & change [n landing patrerns of shrimp caught (n Central and South America, The dramaric
deciine In landings In Loylisiang fram 1949 ¢o about 196! may reflect a salinlity=induced snit+ |n
astuarine production of the state fram oredominantiy white sheimp to a mixture of brown and enite
shrimo, “owever, data are Insutticlent to support this hypothes!s,

The oeriod from the mid=1930s *o 1979 clearly deplcts two Important features of shrimo [andings,
First a mature tishery (s evident from the standpoint that landings overal! are nelther lncreasing
nor decreasing over time, The maturity is also visible from the fact that no trend [n the share of
landings has develcoed sinece the m{d=19508, Florlids {andings may have decreased siightiy byt
Loulsiana and Texas have maintained *thelr respective relationships, Figure 3,29 also revealis +rat
major fluctuations In landings are common. Peaks and val leys occur frequentiy and are large In magni-
tude. Since 1933 the annual landings have reversed the trend set [n the preceding vear on *he average
about 30 percent, This Is Interpreted to mean that landings following a good (bad) year are equaily
Ilkely to Incresse or decresse. Shrimp businesses are often financial ly stressed by the varlation |n
landings, The #iqure (3.2=9) indicates that shrimp harvesters cannot assure themseives of a stanle
catch by Journeying to adjoining states. Generally, poor (or successtul) seasons occyr simy|tanecusiy
[n the states.

3.2,1.4 Oescriotion of Vessels and Gears Emp loyed

Early Gult coast shrimp trawiers were generally shal low=dratt cpen skifts ranging In length from
'3 fo 23 feet and powered by Inbaerd gasoiine engines., These oarly designs were graduaiiy replaced in
The 1920's by frawlers constructed with decks and pllot houses (Cheistmas and Etzoid, 1977), The
Introduction of the diese! engine In the 1930s was cons!dered a major advancement over gasoline
engines In terms of safety, reilablilty, and reduced maintenance, The limited Noiding taciiities and
range of these early trawlers cont|ned shrimping operations to srees relatively near the major
shrimping ports, As a result, many coastal areas of the Gulf were [naccessibie to the smei| trawiers
(Jonnson and Lindner, 1934, cited In Christmas and Er20id, 1977),

Untll the late 19408, cowmerclal shvimp {andings In the Gult of Mexico consisted orimerily of
white shrimp (idyll, 1963), By the eoriy 19508, however, incressing quantities of brown and pink
shrimp were being caught and soid in resconse to a growing pudlilc ascceotance of these untfamiilarly
pigmented species (idyl{, 1963), The strong demand for shrimp and the opening of new tishing grounds
ott Florida, Alabems, Texas, and Mexico initiated a period of repid growth [n the size of *he shrimp
flest, The expansion ot oftshore tishing grounds dictated the need for larger vesseis with greater
horsepower capable of remsining at ses for extended perlods. Innovations in design and constryction,
such as steel hulis and onbosrd freezer units, were Incorporated I[nto the newer of fshore trawiers of
the iate 1940s (Christmas end Etzoid, 1977),

Captiva (1968) stated that the modern trends In the design and construction of shrimp *rawiers
were: (1) the Increesing use of all-welded steel construction Instead of wood; (2) more powertfu|
engines, (3) onbosrd Instal latlon of sorting, ocackaging, and freezing equioment; (4) more camfortadie
crew accommodations; (5) develooment of muitlourpose vessels which may be rapidiy rerigged with a
variety of fishing geers; (6) modern hydrauyllc squipment; (7) Increesed use of modern electronic
equioment; and (8) Incressed use of newer hul| materials such as aluminum and tidergiass=reinforced
plastics,

The shrimp boet design most commoniy seen In the offshore waters of the Guif of Mexico (s
believed to be a derivation of Greek designs used in the sponge fishery on the Florida west coast
(laylt, 1963), The "Florida=type” vessels are character!zed by the forward placement of the
wheeihouse and engine roam. Current constructlon trends are towsrd Isrger offshore Florlda~type
vessels ranging from 79 to 80 feet or more In length (Christmes and Etzoid, 1977),
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The "Biloxi=tyoe™ vessel design, with the wheelhouse and engine roam att, is used orimariiy <s-
shrimping In the Inshore waters of the Guif reglon (idyll, 1963), These vesse!s range fram 30 +5 45
teet in length and are less conmon *han the Flor!da=type designs (ldyll, 1963),

The bosts used In Inshore shrimp tisherles are made of wood or fiberglass and range In langtn
from 16 to 30 feet, Mogt of the boats use gasoiine=powered inboard or outhoard motors for oropulsion,
and some may be equipped with powered winches *o retrieve nets, The smaller bosts are rigged In a
variety of ways and are primerily contined +o sheltered Inshore waters, The larger bocats may
occaslonal iy fish offshore It weather conditions are sultadle, The "mosqulito” fieet ot Louisiana is
made up of numerous smell boats, general ly operated by one person, that shrimp cammerclially In +he
fnshore beys and marshes, These boats are typically shal low=drat®, open skitfs,

Oeeo-vater trawling for royal red sheimp In the Mississippl and Tortuges grounds has been
steadily incressing in the past few yesrs. Roys! reds are f!shed by wood, steel, and aluminum vessels
ranging In length fram 56 to 86 feet., Most of the vessels are double=rigged and are capsbie of .
shrimping In both the shallow and deep vater of The Gulf, Sealler vessels and bosts usually do nor
have the winch capacity or sufticlent stabitity In rough sess to fish for royel reds (Kiima ang Ford,
1970),

Although the otter trawl is the mos? cowmon of the gears used in the Gulf shrimo fisheries, other
kinds of gear are also used. The star traw! was developed for shal low~water shrimping In the Gult of
Mexico (Marinovich and Whiteleather, 1968, clited In Kiime and Ford, 1970)., Sidetrame trawls, used
almost exclusively to hervest belt shrimp on the Florida wes? cosst fram Cedar Key to Naples .
(Woodburn, et al,, 1957; Salomen, 19635), sre virtusl ly unknown In the other Gult states, Researchers. .
are conducting experiments with the electric trewl, beem trawl, seosrator trawl), and excluder panel
Other gesr types used by both commerclal and recreations! shrimp fishermen Include hau! seines, cast
nets, channel nets, wing nets, and push nets,

The hau! seine was the primary gesr used o harvest shrimp until the Introduction of the otter
trawl in Beautort, North Caroilng, between 1912 and 1917 (Christmas and Etzoid, 1977), Tuliasn (1920)
reports that the otter trawl was Introduced into the Loulslans shrimp fisheries In 1917, The use of
the otter trawl spreed rapldly among shrimp fishermen in Louisiana because of the incresse In caten
per man=hour possible over hau! seines,

An otter traw! consists of a heavy mesh bag with wings on each side designed *o funne! the shrimp
Into the codend or tail, A peir of otter bosrds or trawl doors poslitioned at the end of each wing
hold the mouth of the net apen by exerting e downward and outward force ef towing speed,

The two basic otter traw! designs used by the Gulf sheimp fleet are the flat and the semi-bal loon
trawis (Kiime and Ford 1970), The mouth of the fiat trawl Is rectanguiar in shape, whereas the mouth
of the semi-belloon design forms a proncunced arch when in coeration, The basic design of each *rawl
type Is shown In Figure 3,2-10, The semi-bdelloon designs tend to maintain en ettlclent shape under
repeated towing strains; flat nets require periodic rerigging and rehanging o meintain mex!mum
efticiency (Christmes and Etzold, 1977), The two-sesm semi-da!icon trawi (Figure 3,2-10) was Intro=
duced [n the Gult of Mexico In 1947 (Marinovich and Whiteleather, 1968, cited In Christmas and Etzold,
1977)s The two~seam des!gn was fo!lowed by the deveicpment of the four-seam semi-balloon traw!, which
has "a shorter jib with wings on elther side between the top and bottom bellies," wheresas the "top and
bottom bellies were jolned directly fogether®” In the twoseem design (Christmes and Etzold, 1977),
The four-seam traw! maintains an efficient shape under towing strains and therefore crestes less
resistance In the water than the two-seam trawl,

About 90 percent of the fishermen In the royal red fishery use 35 %o 7%=toar flat otter trawls,
and the remainder use semi-belicon trewis ranging In width from 45 to 60 feet (K!ime and Ford, 1377),
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Figure 3.2-10. Diagrams of the four basic designs of otter trawls used
by the Gulf of Mexico shrimp fleet (after Christmas and
Etzold 1977).
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Figure 3.2-11. Diagram of the twin-trawl rig (after Harrington et al. 1972).
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Try nets are smai| otter trawis about 12 to 18 feet In width which are used to test areas ¢o-
shrimp concentrations, These nets are towed during regular trawling coerations and 1|+ ted
periodicaliy to allow *he fishermen to assess the amount of shrimp and other fish and shel Ifish Se I ~q
caugnt, These smounts In tyrn determine the length of time the large trawis wiil remain set,

Untll the late 1950's, most shrimo vessels puiled single otter trawis ranging fram 80 to 100 faer
In widtn (1dyll, 1963), Oouble=rig trawiing was Introduced |nto the shrimp tleet during the late
1950's, The single 'arge traw! was replaced by two smaller travwis, each 40 to %50 feer In widen, which
were towed simyltanecusly fraom stoutly constructed outriggers located on the port and starboard sidaes
of the vessels. The port traw! was towed about 150 feet in back of the starbosrd traw! to prevent
fouling, The advantages of double=rig trawiing are (1) Incressed catch per unit of effort, (2) fewer
hand!ing problems with the smei| nets, (3) lower Inlitigl gear costs, (4) a redyction in costs as so-
Clated with damsge or loss of the nets, and () greater crew safety (idyll, 1963),

The haul .seline conslists of a large rectanguiar panel of webbing ranging up to 1,000 feet In
length and 20 feet In depth, |+ was mainily used before 1917, At that time mesh size ranged from 9,9-
to 1.3=Inch ber and a large crew was required to set and tish the net, Typlcally, a corkiine duoyed
the fop of the net and a leadiine was attached to the bottom edge. Heu! seines vere frequentiy
constructed with bags or pockets where the captured shrimp were forced to congregate, Al?hougﬁ the
hasl selne Is no longer used *o harvest caommerc! sl quantities of shrimp, I+ s still |lcensed in some
states,

Cast nets are used mostly by sportsmen along tidal creeks, beyous, and weirs where shrimp
congregate seasonally, Cast nets are ciraylar, usually ranging from six to 12 feet In di ameter, with
8 leadiine sewn around the periphery of the net, A cord |ine passes through a metal or plastic
thimble In the center of the net and radlates oyt to several smalier cords which are attached at even
Intervals to the leadiine, Cast nets are ususlly constructed of nylon wedbding with 8 0,2% to 0,75
Inch mesh, The nets are thrown In g clraular pattern and allowed o sink to the bottom. The cord
line Is pulled In, causing the lead!ine to be drawn 10 the center of the net where the shrimp are

trapped,

Channe! nets are stationary nets which resemble otter trawis and catch emigrating shrimp In
narrow cuts and bayous in areas with large tidal smplitude. The mouth of the net Is held coen witn
anchors or poles Instead of traw) doors. The contents of the net are perliodically dumped (nto a smal |
skitt or a box located onshore,

Suttertiy or wing nets are begs constructed of nylon webbding which are hung on a rectangular
frame and attached to the side of & boat. Bosts equipped for "buttertiy® shrimping anchor themse!ves
heading into the current and lower the nets Info the water perpendicular to the gunwales, The tidal
currents are then aliowved to swee emigrating shrimp into the mouth of the net, The net can be
checked without ralsing the freme by IFt*ing the codend on bosrd with a 1azZy line and emptying *he
contents into a sorting box, The net Is then put overbosrd to resume tishing while the catch Is
sorted,

Push nets, which are occaslonel ly used to catch shrimp In shal low=water areas of Florida and

Texas, are smal! mesgh begs hung on rectangular frames. The cperation of a push net usually involves
an Indlvidual wading and pushing the net before him in shal low vater,
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Table 3.2-3. Estimates of Foreigam Catch (in tails) of Shrimp (1971-1975)
in Waters Now Considered as Wichin the US Fishery Conserva-izn
Zone of the Gulf of Mexico (Data from Charles Fuss, NMFS,
personal communication 1978).

Foraign country involved: Total
Bordering Y Estimated catch estimated
ear
state ~ Cuba Mexico Panama foreign
caech
----------- Poundg = = = = = = - = - - -
Florida 1971 57,440 0 0 57,440
1972 10,240 0 0 10,240
1973 20,480 0 0 20,480
1974 75,000 0 75,000
1975 135,000 105,000 0 240,000 -
1976 0 0 0 0
6-year average 49,693 17,500 67,193
Texas 1971 0 2,783,300 0 2,783,300
1972 0 83,820, V) 83,820
1973 1,710,000 0 0 1,710,000
1974 1,110,000 90,000 0 1,200,000
1975 1,665,000 225,000 0 1,890,000
1976 722,750 0 126,000 848,750
é-year average 867,958 530,353 21,000 1,419,311
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Tedle J.2-4. ULetimsten of Monchly Faceisn Effort and Cacch Directed Toward Shrimp (1971-i974) tn Vaters Now
Conatdeced an Within the US Flanery Consarvation lese of the Culf of Mesico (Lats (ros
Chacrles Puse, WUS, perscesl commueicst ios 1978). weight te tatil wetgne.

Principal tatinaced tetinaced tecimated Cocinsted
u:::::. Tesr tishiang :.::::: {ilohiag daye wmber of cateh por total cateh
ssuths per _vessel vesse)l days vasse} dsy {pounds)
S et et c e cc e et c s e NMMUE ~cc e e e e e e e
Flerida m -— -— - — -— -—
1972 - -— - -— - -
1973 -~ — - - - -~
1974 - — - - -— -—
19738 July ? 30 110 500 105,000
197¢ - -— -— - -— -
Taxas 171 Juna 128 16 1.048 193
July 343 16 $,520 418
August 11 16 176 439 1,783,300
1972 June ? 16 a2 (3} ]
July ] 16 80 [63¢) 3,820 -
1973 - - -— - - bl
1974 July 3 30 0 500 .
October 3 ) 9 500 90,000
1978 July [} » 10 300
Augeet ? 30 210 300 225,000 °
197¢ - - - -— it -
i T T TR T - ¥ Y S
Flerida mm Jasuary 10 16 160 218
Tebruary [ 16 ] 260 57,440
1972 Teabruary 2 ¢ 18 32 320 10,240
1973 Tebruary ) 16 “ 320 10,480
1974 Jamuary LI § 30 30 300
Nevanber 4 3 - 120 500 75,000
1975 Fedruary 3 b ] 90 300
August [} 30 180 500 133,000
197¢ - - - w— - -
Tazas 1971 Sepcamber ? 3 14 —-— -—
1972 - - - - - -
1973 Aprild 3 0 %0 500
May 3 Je 1350 500
Juas 3 30 430 500
July b1} » 1,770 300
August 12 30 %0 500 1,710,000
1974 April ) 30 ] 300
May 10 0 Joo 500
Juse 16 30 480 500
July 33 ] 1,0%¢ 500
August 10 » 300 500 1,110,000
. 1973 June 3 » 150 500
July o 30 1,00 300
Auguet L] 30 1,200 300 1,663,000
197¢ Juns 3 13 623 15¢
July n 13 173 350
Auguat 19 1] [473) 1% [656,250]
®® e LWL e eree s s s as e PEAMEG © = * “ c s s e e canccecoean
flerida 1971 - -— - - - -—
173 - - - - - -
1974 - - - - - -—
1973 - - - - - -—
197¢ - - - - - -
Taxas 17 - - - - - -
1972 - - -~ - - -
1973 - - - - - -
1974 - - - - - -—
1973 - - - -~ -~ -
197¢ Janusry 1 b1} 30 3150
Septamber ] 0 © 300 350
October 1 Jo 30 330 114,000
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3.2.2 History of Foreign Expiolitation

3.2.2,1--3.2.2,3 General Description of User Groups, Fishing Effor?, Yessels and Gear Emoloved

Foreign shrimp tishing In the U,S. Gult of Mexico has been virtual ly nonéxistent [n 1977-1978
(Chartes Fuss, NMFS, personal communication, 1978) as s result of the passage of the MFOMA, Priar to
1971, Mexican vesse!s had been shrimping In U.S, waters for meny years; Cubans entered the tishery In
1971, and some Panamanian boats shrimped off Texas In 1976 (Table 3.2-3). Annual harvest tor the
years 1971-1976 ranged from zero to 2.8 million pounds in resources in inland wvaters and In talis of¢
Florida, Mexican harvest oft Texas ranged from zero to 2,783,000 pounds in talls, Cuban boat activi*ies
ott Texas were concentrated In the months of June, July, and August, the peak drown shrimo season
{Table 3.2=4), [T is estimated that 30 boats worked 29 days per month and harvested 408,000 pounds in
talls per month, Mexican boets, oresent In the same waters during the same period, In 1971 totaled
345 and took an estimated 2.3 milllon pounds, The catech fell sharply in ensuing years, Cuban boat
activities off Florida occurred mainly during the winter months; fram one T© ten vessels were
Invoived, and the take was as high as 135,000 pounds in tails annually, Seven Mexican vessels took
105,000 pounds of shrimp talls oft Florida In July 1975 (Charles Fuss, NMFS, personsl cammunication,
1978), Forelign vessels are of the same confliguration as the U,S, offshore flee? and utl!lze simllar

gear,

3,2,3 Fishing in Foreign Waters

The United States and Mexico signed a treaty in November, 1976, concerning U.,S, shimping activity
In Mexico's portion of the Gulf of Mexico attected dy the 200-mile extended jurisdiction, A three ‘anq
one=halt year ohasecut period was negotiated, and all U.S. shrimp tishing within Mexico's 200=-mile
ottshore fisning zone was terminated by January, 1980, '

Historlcal U,S, Shrimping Activity In the Gult of Mexico

The shrimp grounds In the Gult of Mexico begin with Area ! of # the sout'western tip of Florida
and extend to Ares 40 just oft Quintans Roo; these aress and depth zones In ten-fathom |ncrements ars
shown In Figure 3,212, Aress | to 21 oft the U,S, cosst, and Aress 22 *o 40, of t Mexico's coas?,
contorm to those used by the National Marine Fisheries Service (NMFS) in collecting and reporting
shrimp landings data,. :

Landings from Mexican waters” decressed from sround 18 to 10 milllon pounds for the period
1962-1974 with the average for the last five yeers being 9.6 mililon pounds (Table 3,2.5), The
decresse in landings came fram reglons 31 to 40 off the Yucatan Peninsula where cateh dropped from !2
mililon pounds to four mililon pounds. Landings fram Aress 22 to 30 remeined falrly constant at five
to six mililon pounds. Ouring 1970=1974, 90 percent of U.S. shrimp fandings came from U.S. waters and
10 percent from Mexican waters, Within the last five years aimost two=thirds of the landings fram
Mexican waters came fram Areas 22 to 30 on the Texas side of the Gulf,

Totsl vatue of cateh (naminal dollars) from Mexican waters (Arees 22-40) remeined talrly constant
at $13 miition, Areas 22 to 30 have became relatively more valuabie to Gulf shrimpers In the U,S,
than Areas 3! to 40, While Mexican vessels began to #ish in U.S, waters In the early 19703, thelr
catch and assoclated value was negilgidle,

Days fished In Mexican waters decressed fram arcund 30,000 to 16,000 between 1962 and 1974, Mos?t
noticeable In this shift was Detween 1963 and 1966 when days fished dropped in Areas 3! to 40 of
Mexican waters, DOays fished in Aress 22 to 30 of Mexican waters remalned nearly constant at about
10,000 days tor the !3=year perlod,
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Olstribution of Landings from Mex|can Water

Landings data for the period 1970 to 1974 indicate *hat more than 99 percent of the cateh ¢ram
Mexican waters was landed In Florida and Texas (Tabie 3,2,6), For the five Gylt states an average of
85.0 mi11ion pounds (90 percent) of the shrimp landed during the 1970=1974 per!od came fram U,S,
waters whereas 9.3 milllon pounds (10 percent) came trom Mexican waters, Elghty=nline percent of
Florida landings (and revenue) came from U.S, waters ang 11 percent fram Mexican waters, Texas was
somewhat more dependent on Mexican waters since 17 Percent of its landings and 19 percent of |ts reve=
nue came from Mex|csn waters,

Table 3.2.5, Total landing and value by UsS. vesseis and days fished from statistica! reporting areas
In Mexican waters of the Gult of Mexico, 1962-1974,

Landings Valye Oays Flshed -
Year 22-30 3140 22-40 22-30 31-40 22-40 22-30 51-40 22-40
w===mililon poundg=e==s coccccami ] lion $ecvacas eevesncea(1000) e .

1962 5.9 13,9 19.8 5.0 10,7 15,7 11,9 26,9 38,0
1963 3.3 10,7 14,0 2.9 7.7 10,2 %.9 20,4 25,3
19684 5.2 12,3 17,4 3.9 7.9 11,4 8.9 22,1 31,0
1965 5.0 11,4 16,3 3.7 8,0 11,7 7.8 20,1 27.9
1966 6,1 4,1 10,1 5.6 3.9 9,1 10,3 7.2 17,8
1967 .0 5.0 10,0 4.8 4,3 9.1 7.1 7.5 14,6
1968 8.1 6.3 14,4 8,0 5.9 13,9 11,8 1.1 23,0
1969 4,1 4,2 8,3 4,9 4,4 8.9 9,2 7.6 16,8
1970 5,2 3.9 9.1 4,9 4,2 9.1 1.7 7.8 15,5
97 5.3 2,7 9.1 8.3 3.1 1.5 10,9 4,3 14,8
1972 8,3 3.4 11,7 11,8 4.4 16,0 12,3 4,3 16,8
1973 s.? 4.4 10,1 11,1 7.7 18,8 10,9 7.2 17,7
1974 4.8 3.4 8,2 8,1 4,3 12,4 10,3 4,7 15,0
1970=1975%

Average 6.1 3.6 9.6 8.8 4,7 13,6 10,3 57 16,0
POFQM

of Total

Gult 6.4 3,7 10,1 7.9 4,0 11,3 6.7 3.7 10,4

Source: Griffin and Sesttie (1978),
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Mogt of fthe catch taken from Mex!can waters and drought to Texas was landed In the ports of
Brownsville and Port 1sabel, For these two ports, located acrcss the Rio Grande River from Mex|zo,
58 percent of the landings come from U.S, waters and 42 percent fram Mexican waters, Thus, vesss!s
ocperating out of Brownsvilie and Port |sabe! were very dependent on Mex|can waters,

Based on a Griffin and Bearrtie (1978) article, Table 3,2.7 shows the number of Florida and Texas
vessels that vere estimated to be directly aftfected by the 200=mile extended jurisdiction by Mex!co
Defore the phase=Iin of the fishing moratorium was begun, The average number of Texas vessel!s that
tished In Mexican waters tor the perlod 1971-1974 was 565; tor Floride, the average was 85, Of the 569%
Texas vessels, 464 tisned In Areas 22 to 30, 207 tished in Areas 31 to 38 and 39 fished In Areas 39 ro
40, The Floride vessels were more dependent on Areas 39 to 40 where 80 of the 85 vessels tished,

Only nine of the Filorida vessels fisned In Areas 31! to 38 and only one fished in Areas 22 to 30,

Economic Consequence of Mex!can Extended Jurlsdlctlon

Grittin and Beattle (1978) relled on econamlc theory and statistlcal models tO estimate the eco=
nomic consequences of extended Mexican jurlisdiction, The nature and extent of the economic losses
estimated were highly dependent on assumptions made with respect to shrimp prices, costs, length of
adjustment period and alternstive uses of shrimp vessels,

. Slightly more than 10 perceat, 30,600 unlts, of the total eof fort (real days fished) expended by
UsS. shrimpers on the Gulf sheimp fishery occurred In Mexican waters during the 1970=-1974 period
(Grittin and Beattie, 1978), In thelr analysis, Grittin and Beattie (1978), sssumed that these 30,600
units of effort (E, In Figure 3,2-13) vouid be diverted to U.,5, waters when Mexlco's extended Juris=
diction went into tull effect in 1980, Assuming that the U,S, Gulf of Mex!co tishery was In open
access equiiitrium where total value product (TVP) equals total cost (TC), a temporsry disruption of
that equl lidrium was expected,

Present Vslue of Negative Rent Stresm

When the 30,500 unlts of effort exerted In Mexican waters were diverted to U,S, vaters over a
three and one=ha!ft year period ending In 1980, the Industry as a whole was estimeted to Incur negative
rents temporarily, Since rent is zero at equi!ibrium In an OpeN=aCCessS COMDN property resource, rent
(r) was ?imonrlly negative due to the excess effort, The term rent refers to "excess profits,”
Excess profit may be deflined as a return over and above the normal prot!t refurn to labor and capl tal
used in the fishery,

The expected Incresse In effort (E™ = 30,600) resulted In an Increese In tota! value product of
shrimp from $147.6 mililon 1o $156.4 mllllon and In Potal cost (TC) from $147,8 mitllon to $161, .4
million (Gritfin and Beattie, 1978), AP 291,400 unlts of eoffort, rent accruing to the tishery would
be a negative $5.1 miillon per yesr,

Assuming the Industry wes no longer in equliidrium atter be!ng removed from Mexican waters, It
moved toward the equillbrium ef fort level of 260,800 units It cast=price relationships did not change.
The magn!tude of the real cost o the Industry can be represented by the anmnual stream of net loss
over that period of time until equiiidrium is resched, Table 3.2.8 shows the present value of the
stream of losses for alternative adjustment perlods ranging fram one to seven years, and prices per
pound of shrimp landed ranging from $1,70 to $3,00 assuming a ten percent dlscount rate over time,
Adjustment was assumed To take place In equal Increments of effort esch year until equilibriuym was
resstadiished (l,e,, at 260,800 unit of effort),

At a orice of $1,70 (see Table 3,28 for other price and *ims scenar!os) per pound of shrimp
landed, and a *hree=yesr adjustmant period. the present value of the stream of net 10sses was est!~-
mated to be $8.6 mililon, Assuming the sames price and dlscount rate but tive years to adjust the net
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Table 3.2-6, Total pounds and value (and percentages) of shrimo landed In the five Gulf states,
Florida, Texas and Brownsviile/Port |sabel Sy arees of the Guif ot Mexico, average ovar
the five years, 1970=1974,

__—\_\_—%*

Ares Filve Gult Srates Florida ‘ Texas Brownsviiile &
Port 1sabel
Pounds Oollars Pounds Dol lars Pounds Dol lars Pounds Jdotlars
(mi}) (ml}) (mil) (ml)) (mil) (mit) (mil) (ml))
UeSe:
1=21 85,0 103,68 13.9 15,1 38.2 49,93 9.9 12,8
(90) (89) (89) 39) (a3) (84) (58) (54)
Mexico: .
22-30 6,0 8,7 * b 5.9 6.8 6,0 8.6
(8) (n (3 (12) (3¢) (37)
31=40 3.6 4,7 1.7 1.9 1.9 2.8 1.4 . 2.1
(4) (4) (1) (1 (4) (%) (8) (9
Totel Gult:
1-40 4.9 1170 15,2 16,9 45,0 9.1 17,3 23,3
(100) (100) (100) (100) (100) (100) (100) (10Q)
* Less than 100,000
Source: Griftin and Beattle (1978), p, 17,
Table 3.2=7, Numder of vessels from Texas and Florida tishing In the Gult of Mexico by areas,
1971-1974,
\\s\
Torai ® Total ®
Year 22-40 22-30 31-38 940 22-40 22-30 31-38 30=40
19N 570 460 158 78 7% 4 LR n
1972 632 28 193 74 90 0 7 86
1973 618 480 323 53 ) 0 14 86
1974 444 393 153 30 79 1 5 77
Average 563 465 207 b 83 1 9 80

*Exclusive of duplication

Source: Griffin and Beattle (1978),
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present value of the stream of losses was estimated to be $12.1 million, Qbviously, the longer *=e
adjustment period, the larger the loss,

Aiso oresented in Tadle 3,2,8 are estimates of the present value of the negative rent stream
assuming aiternative sheimp prices. Since a change in product price shitts TYP and *hus the
equliibrium effort level, the estimates presented assume that costs of production snifted simylta=
neously so that the same (260,800) equl!idrium ef fort level was mpintained, Glven this assumptlon,
the oresent value of the stresem of losses was estimated to be $12.8 miilion assuming a 32,50 snrimg
price and three years o adjust, At the same shrimp price but assuming & five=year adjustment serlod,
the present value of the 1033 stream was estimeted to be $18.0 mi!| lon,

Table 35,28, FPresent value of U,S, cost due *o Mexico's extended Jurisdiction In the Gult of Mexlics
for alternative adjustment perlods and product prices (assuming equliibrium ef for: at
260,800 units and 8 ten percent discount rate,)

Exvesse! Price Per Pound

Years to
adjust $1,70 $2,00 $2,90 $3.00
-allilon dollars N
! 4.6 5.9 6,9 8,3
3 8.6 10,1 12,8 15,4
5 12,1 14,3 18,0 : 21.8
7 15,2 18,0 22,7 27,4

Source: Grifttin and Seattlie (1978)

3-32



3,3 History ot Management

3.3.1, Managemen+t Instityrions, Policles, Jurisdiction

Inland vater management of the Gult shrimp flishery |s besed on the laws and reguiations of tre
five states atfected, All the states have restrictions on *the size of shrimp which may bDe taken; a!)
have exclusive state authority for the determination of shrimping seasons; all require llcensing ot or
permits for various types of shrimp dealers and vesssis; all provide for restricted waters to some
degree; all have penaities for violations of laws and regulations; Florida, Alabeme, Mississippl, and
Loulsiana have some administrative suthority to negotliaste reciprocal shrimp agreements with grher
states while Texas has none., All Gyit states have agencies concerned with wetlands management; shrimp
habl tat protection In nursery aress cames within thelr purview as advisory or rule=making bodles,
Floride, Louisiana, Mississippl, and Alabeme have federaily approved Coastal Zone Management Programs
which would embrace al! the laws and reguiations of the governing bodles, barth local and state,
atfecting the state=controlled shrimp tishery and nursery aress. The five states all have reporting
requirements, but the type of information asked for and the diiigence with which I+ |s sought vary,
Louisiana, Mississippl, and Alabeme are authorized to collect taxes beased on volume from shrimpers
and/or processors, None of the states have s |imited entry law,

Alabama: The Department of Conservetion and Natural Rescurces is responsible for shrimo tishery
management, |ts powers Include determination of cpen and clased seasons, regulation of tims, place,
and method of taking seatood, and suthority to require submission of statistical informetion from
shrimpers and processors, Direct supervision of seafoods is handled by the Department's Division of
Marine Resources, headed by 8 director named by the Cu-lulenqr ot Congervation and Natursl! o
Resources, A thirteen=member advisory board meers st least twice each year 0 review regulations pr
posed by the Cammissioner and to estadlish policy an propased legistation, The advisory bosrd can . ./
revise or repesl regulations proposed by the Commissioner, or It can sdopt Its own regulations by a
two=thirds vote and rthe consent of the Governor, All sesfood In sTate~owned waters is declared to be
state oroperty, Wetlands management in Alabems Is under the jurisdiction of the Cosstal Ares Scerd
(appointed by the Governor), Its ares of uthority beging at the ten=toot contaur 1lne and Is cone
cerned with habl *at protection, A fourteen=-member advisory cammittee of experts in all fieids of
coastal usage advises the Cosstal Ares Bosrd, Alsbeme has entered into reciprocal shimp agreements
with Loulsiana, Mississiopi, and Florlda,

Texas: Overail control of the Texas shrimp tishery Is oither vested In the s Ix=mamber Parks andg
Wildlite Commission appointed by the Governor or controlled by fhe legisisture. The Cammission
estabilishes rules and regulations In some cosstal cunties snd may adjust the clcsed Gult season;
enforcement |s handied by the Texas Parks and Wildiite Oepartment, The Texas Shrimp Conservation Act
is sopticable ali along the Texes coast because the Commission has adopted It as 3 reguiatory poilcy,
State Jurisdiction extends semward three lesgues (nine nautical miles) fram the coastiine, The statre
distinguishes between Ingide waterse=«g| | beys, passes, rivers, or orher bodles of water landward fram
the Guite=and autside vaters, extending fram the shoreline seaward to the extent of Texas Jurisdice
tlon, The Texas Cosstal Coordination Act requires the Texas Natural Resources Councl| to study
problems and issues In connection with ccastal natursl rescurces and to submit a bdlennial study witn
reconmendations for action on identified prodblems. The Counci| is also to recammend research and data
acquisition priorities. Texas has no reciproca! sShrimp sgreement with the other Gult states; leglsia=
tive approval of any such agreement wouid be required, The Cammission |s empowered to coordinate any
Texas shrimp management plans with those dratted for the federa! flshery zone,

Louisiana: The Wildiite and Fisher!ies Canmission has exclusive control over the shrimp +ishery \
and the shrimp industry., Rules and regulations are promigated by the seven—member Commission, Its . .-~
members are named by the Governor to serve overiapping terms and represent variauys segmants of flsh=
and wildlite=related Industries and sportsmen's graupse Administrarion is handled by the Department
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ot Wildlite and Fisheries, The Department's Office of Coastal and Marine Resources Is responsiyie ¢o-
entorcing regulations and monitoring the shrimp tishery, A severance tax, payable dy the first
purchaser and collected by the Oepartment, is levied on shrimp taken from Loulsiana waters, OJa+a
reporting Is required fram shrimp processing plants and wholesale deaters. The Deoartment nas a
1imlted degree of authority to enter Into reciprocal agreements with other states, Loulslana's juris-
diction extends seavard three nautical miles from the coast!ine. The state differentistes betveen
Inside waters, Including the large bays, and outside waters. Shrimping seasons are set for Inside
waters; there Is no closed season for outside vaters, Regulations proposed by the Commission are
subject both to review Dy the Joint Senate and Mouse Natural Resources Committee and to the
Administrative Procedures Act which regquires publiec notlce through publication In the Loulslana Stare
Register prior to their adoption by the Commission, The State Department of Transportation and
Oevelopment is in the process of developing a Coastal Zone Management Program covering coastal marshes
and estuaries and extending to Loulsiana's sesward boundary, The vast Loulsiana shrimp nursery
grounds are Included In the territorial 1imits to be covered by the program,

Mississippl: The pollicy meking body of the Mississippl Department of Wildlife Conservation !s a
t Ive=member Commission on Wildiite Conservation, Executive authority Is vested !n the Director of
Wildiite who Is elected by the Cammission for a four-yeer term. A Buresu of Marine Resources Is super-
vised by a director experienced in marine conservation; this Buresy alds the Cammission In "formulating
pollcies, discussing prodlems and considering ofher metters.” The Commission determines seasans,
restricted waters, and size of shrimp to be taken, The Cammission Is authorized to require such
reoorting as may be needed to meet the needs of any resesrch project, and persons recslving such
questionnalres are required to respond factually, Fines are Imposed for fallyre to respond or for
faisitying data, A severance tax Is Imposed on all shrimp processed, ftransported In or from the s?’a?o,
or caught within state waters, The state has a brosdiyeworded statute covering reciproca! agreements,
The Buresu of Marine Resources Is suthorized to study "plans, proposals, reports, and recammendations®
tor development and utllization of coastal and of fshore lands, waters, and merine resources,

Florida: The Fiorida Department of Natural Resources Is the state's shrimp fishery regulating
agency., It Is empovered to adoot rules and regulations governing "smathod, manner, and equipment” ysed
In taking shrimp and to define aress where shrimp may bde caught, Its Division of Marine Rescurces Is
charged to "preserve, manage, and protect® fishery rescurces and o regulate vessels and fishermen
"within or without" the boundaries of the state, However, the legisiature has adopted numercus local
laws (general bills of loca! sppiication) which regulate shrimping In the particylar counties,

Speclal county acts govern shrimping sessons In Apelachicols Bay, St. Vincen? Sound, and the ares from
Cape San Bias to Cape St. George, By legisiative act, soms nursery aress sre permanentiy closed to
all exceot belt shrimping, Floride Nes unitorm rule=meking procedures for all administrative
agencies; these procedures require prior notice, an econamic Impact statement, and an opportunlty for
"substantially affected™ persons to challenge praposed rules on the graunds of Invalld exercise of the
agency's legal authority, Praposed rules are also to be reviesed by a legisiative Administrative
Procedures Committes, Floride has no statute specitically taxing the taking or hendiing of shrimp,
The Department of Natural Resources Is authorized to enter Into reclprocs! agreements with other
states, glving shrimpers desed In such states the same "rights and privileges® that residents of
states in which they are fishing heve. )

5.3.1.1 Regulatory Messures Employed to Reguiste the Fishery

The following Is summerized from Cralg, et al, (1978),
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Legal Slize of Shrimp; Caten Limits

Texas: In 1981, Texas amended [ts shrimp reguiations to eliminate IS minimum size restricrion ¢
39 whole sheimp to the oound on Gult shrimp so long as there Is a Shrimp FMP (n place which provides
for a closed season In the FCZ which corresponds to the Texas closed Gulf sesson, Commercial shrimpers
are not iimited as to amount of shrimp taken In outside waters; 300 pounds per day (iImit In soring
coen season for inside waters; no [(Imi+ on fall cateh In msjor bays; however, August 13 to October 3,
minimum count of 30 whole Is required; no count restriction Novemder ! to December 15, Recreatlonal
shrimpers may tske 100 pounds per day In ocutside waters, 15 pounds per day fram major bays In soring,
and 15 pounds per day In fall open sesson. Cammercial bSelt shrimoers are [imited to 200 pounds per
day,

Loulsiana: Inside waters size (Imit Is 68 whole shrimp to the pound; {Imi+ not applicable [n out=
side waters or to any species taken during soring Inside waters open 30830N, nor to brown shrimp takan
atter November 20. There are no catch [imits on commercial shrimpers: uniicensed recreational shrimpers
are (Imited to 100 pounds per bost per day, Balt shrimp are oxciuded from size requirements,

Mississiopl: Size (Imit s 68 whole shrimp to the pound, Balt shrimpers ere [imited to 8 max|-
mum of 20 pounds of dead shrimp, In addition, beys are not cpened o (fve belt sheimoing until sueh
time as the shrimp are determined by sample cateh to be 99 whole shrimp to the pound of larger. No
catech [Imits otherwise, :

Alabema: Size (Imit is 68 whole shrimp to the pound, Balt shrimp are excepoted, There are .
no catch [imits tor cammercial Incliuding belt shrimpers, Recrestionel boats are (imited to 29 pounc-
per boat In aress coen to commercial shrimpers and 13 pounds per bost In belt shrimping aress, g

Floride: Statewide size !Imit for shrimp taken In state waters (s 47 o the pound, heads on, and
70 talis to the pound; In three Panhandie counties local size (Imi* Is 55 to the pound, heads on, n
coen ingide bays and sounds, No cafch {Imits,

Licensing of Vesseis and Flshermen

Taxas: Commercial Gulft shrimp bost, bey shrimp boat, beit shrimp boat, and sport shrimp trawi
must be iicensed; "John Doe" [lcenses are also required for the caprtain and esch crewman of conmerc! al
vessel and a personsl [icense for esch recrestional shr {mper, ’

Louisiana: Commercisl boet [icense based on length; no [icense needed for recreetional boats;
[Tcense required for all gesr excep? noncommercial 16 feet and under In length,

Mississippl: Vessel (lcense !s based on length; belt shrimp boats and [nterstate vesseis pay
additional annual fees. No shrimp gesr |license required.

Alabama: VYessel Ilcense for Alsbema residents and non=resident shrimpers required uniess theres
I's reciprocal agreement with state of their residence; gear l(icense (s dased on length of trawi.

Florida: Vessels are registered according to size; permits sre required for trawiing but no
charge s assessed, Allen and nonresident commerclai tishermen are required to obtain |lcense.

Season

Texas: Inside waters In major bays are cpen May 15 to July 19 and August 15 to December 15,
Qutside waters are normally cicsed June ! to July 13, subject to 15=day alteration In opening and

closing, White shrimp may be caught during the ciosed season at zero to four fathoms during the 7Jay,
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Outside vaters are aiso closed December 1§ to Fedbruary !, Ouring the closed season S83bobs may
harvested during the day, but catch can contaln no more than ten percent of other species, Zero *5
seven fathoms at night closed year raynd, .

Louislana: For Inside waters, the soring season opens no later than May 25 and continues ‘or ar
least 50 days or untli technical data Indicate a closure !s needed to protect newly recrylted wni+e
shrimp; however, at leas? one zone must have a S0 day-cpen season, Fall season opens the thirg Monday
In August and closes December 2!, Commission may set speclal seasons, No closed season In outside
waters,

Mississipl: The season opens first Wednesday In June, dependent on shrimp size of sample caren,
and usually runs from the second or third week of June unti! Decemder 1 unless declared otherw! se,

Alabeme: Closed from late April to mid=June, depending on samples.
Florida: Season varies according to area, -

Restricted Waters

Texas: All passes to and fram outside waters sre closed to trewling, Shrimoing In Inside waters
Is limited to major bays and balt beys as defined by law, Other Inside waters are classified as Ayre
sery areas and no shrimping Is al lowed,

Loulsiana: State and federsl wiidiite retuges, Bayou Judge Perez, and sanctuar!es ln'Lako
Pontchartrain and Lake Catherine are restricted wgters,

Mississiopi: Cammercial shrimping Is forbidden within one=ha!t mile of mainland from Mississiopie
Alabame |ine west to Bayou Caddy, off Gulf isliand National Sesshore, and In all beyous wlth *he excep~
tlon of two pipeline dltches In Hancock County, (Shrimping within the one=half mile sanctuary Is
limited to licensed !|ive=balt deslers,)

Alabama: All rivers, stresms, beyous, creeks, and portions of beys designated as nursery areas
are restricted, No shrimping Is allowed within 200 yards of the beach of ¢ Qauphin Isiand and Mobl le
Point trom May 5 to September 19,

Fioride: Portions of Santa Rosa Sound, Tortuges shrimp bed in Florida waters, and that portion
of the Tortugas shrimp bded In the FCZ sre closed to Florida residents, Other areas are sudbject to
local seesonal restrictions, Certain aress designated as state parks or recreational arees are closed

to commercial tishing,

3.3¢1.2 Consistency Requirements of Coastal Zone Management Act

Consistency provisions of the Coasts! Zone Management Act requlire 8 Counc! t, In preparation of a
tishery management plan, to address and consider the oxtent of tishing within state waters, on the
oremise that good mansgement principles “require that the FMP sddress an Individual stock of tish as a
unlt throughout its range, Including Its presence within state waters,™ Cauncils should "make every
effort to coordinate their FMP development activities with the state caastal zone agencles.”

3.3,2 Management and Reguistion of Foreign Flishery

The present extent of the U.S, fishery conservation zone In the Gult of Mexico Is defined on the
basis of two treaties on maritime boundaries, one with Mexico and the other with Cube, Both treaties
are now pending Senate advice and consent to ratification, In the meant ims, the maritime dDaundaries
specitied in the treaties are being appiled provisions! ly,
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Access to the FCZ for foreign shrimp fishermen must be predicated on an avalisble surpius of
shrimp In excess of the U,S, harvesting capacity, as well as a Governing international Fishery
Agreement (GIFA) with their home cauntry, Likew!se, tor U,S, shrimo #Ishermen +o galin access *5 tma
Zones of exclusive fisheries jurisdiction of Mexico or Cuba, there must be a Surplus over the harves*=
Ing capacity of the domestic fishermen Involved, Cuba has a GIFA with the United States eoffective
Seotember 26, 1977, However, the MFOW does not permi+ allocations to the fishermen of ¢lther cauntry
unless a shrimp surplus Is determined,

The current U,S.<Mexico Fisher!es Agreement as discussed In Sectlon 3.2.3 al lows tor no access
to shrimp by U,S, fishermen in Mexico's fishery zone, The United States continues to negotiate «itnh
Mexico In an effort to otrtain some form of shrimp access, U.S. #ishermen have no access to fish or
sheimp in the Cuban fishery zone, The U.S.~Cube Convention for the Conservation of Shrimp was
terminated on Apri| 28, 1978, after being In force twenty years.

3.4 Mistory of Research

Other than the work of Percy Viosca and various annual reoorts by the Gult states, |I1t+le was
recorded about Gult sheimp until the 1930's, Ouring the 1930's, the various Gui+ states and the U.S,
Suresu of Commercial Fisheries Initisted a series of Iintensive studies on the |ite history of -n‘l?o
shrimp (Lindner and Anderson, 19%6)., These mark=recapture and assocliated studies provided the basls
for our knowiedge of Gult shrimp as we!! as providing a mode! for subsequent studies and an Initial
group of fishery sclentisrs knowledgeable about Gulf sheimp and their environment,

The history of research since thet time Is too extensive and diverse to summarize In this
section, iIndeed, this entire plan attempts to summar!ize oniy that portion of the research which Is
directiy relevant to the mandates of MFOM,

No articies were encountered which would Indicate studies on U.S, Gult shrimp had been supported
by foreign countries,.

3.5 Socloeconomle Characterization

3.3.1 Output of the Subject Domestic Reported Commercial Fishery

Messured by the value of shrimp at dockside, the sheimp tishery is the most valuable of all
domestic fisheries, aversging 23 percent of the value of all fish and shel Ifish landed in the Uni ted
States for the perlod 1964 through 1979, Translated into doliars, the 1979 tish end she!itish
landings were worth $2,233,679,000, Shrimp accaunted for $471,573,000; saimon, $412,776,000; and tuyna,
$158,387,000, The Guit of Mex!co cammerclal shrimp tishery In 1979 accounted for 80 percent of the
dockside value of the U.S, shrimp landings and in terms of pounds of shrimp, the relative Gult contri-
bution Is 81 percent of the U,S. shrimp landings,

S5¢5.1.1 Exvesse! Value of the Cateh

Exvessel vatue of Gulf of Mexico shrimp landings Increesed over six=fold between the late 1950's
and the late 1970's (Table 3.%.! and Figure 3.,5.1), Aithough the overa!| trend in volume was upward
tor the twenty=two year perliod, most of the Incresse In vaiue of landings was due to Increasses In
exvesse! prices, Since 1964 total value of shrimp landings only decressed In 1974, Between 1964 and
1970 total value Increesed steadily while aftter 1970 total value of sheimp landings Increased drama+ti-
callys The overall trend in prices has been upward since 1967 causing most of the Incresse In total
value, Prices generally moved in cpposite direction than volume landed, causing the total value trend
To be much smoother., Price movements changed direction In twelve of the twenty=two years, declining
Two years in & row only In 1938 and 1959 while incressing three yesrs In s row during two periods,
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Texas, with an average of 46 percent of the value of all Gult of Mex!ico shrimo landings, ~as

conglistently had the largest exvesse! value of all the Gu!f sTates,

of the average annual valye of the landings,

rate of Increase in value of landings ranged from 5.2 percent for the

Loulsiana accaunts for 29 percenr

Florida ranks third at 1% percent of the *total valye,
Yalue of shrimo landings increased In ai!| states between 1958 and 1977 (Tavle 3.5.2), Average annya!

Florida west coast to 16,6

percent for Alabama, Texas and Louislana, the two most important states, averaged over nine percent

per year,
Table 3.%=1, Tota! volume and value of U,S, Gulf of Mexico shrimp commerc!al landings, 19%8-1980
—————— e e ——
Heads=-on Do!lars
Year pounds do!lars per pound
D e A 4D S m A DD

19%8 173,3%4 63,8M 37 -

1959 193,503 50,348 26

1960 205,728 57,631 .28

1961 133,79% 43,6%0 «33

1962 141,726 60,557 43 )

1963 203,116 63,599 31

1964 179,032 62,699 35

1965 195,237 70,907 36

1966 179,230 82,973 +46

1967 22%,731 90,579 .40

1968 204,024 99,829 47

1969 200,429 101,062 «50

1970 230,474 108,186 .47

1971 227,378 136,274 50

1972 228,941 164,101 072

1973 182,206 171,894 « 94

1974 186,211 138,042 .74

197% 170,084 178,227 1,05

1976 210,078 275,222 1,31

1977 265,903 296,783 1.12

1978 248,37 319,590 1,29

1979 206,564 377,642 1,82

1980 204,914 295,212 1,44

Source: Fishery Statistics of the Unlited States and Fisherles of the United States.
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Area Distribution of the Value of *he Caten

Figure 3.3=2 campares the average value dlstribution of the combined brown, white and plnk snrimg
catches from 1959 to 1973, Area !9 (tne Freeport, Texas, grid) nas the highest ex=vesse! value. It
has accounted for an average of !9 percent of the total value, Waters adjacent to Texas provide 42
percent of the average shrimp cateh value. The value of the catch oftt Loulsiasna accaunts for 36 oer=
cent of the total value; Florida, |! percent; and Alabeme and Mississipol each six percent,

A comoarison of the value of landings (Table 3,%=2) and the average percent of the value of catech
(Fige 3.5=2) Indicates some apgparent dltferences, for example, Texas and Florida have larger cercent-
age vaiues In tandings (see above) than are sccounted tor In percentage value of catch, whereas
Mississippl and Loulsiana have sma!ier values in landings than expected from the reported value of *ne
catch, These ditferences reflect the mobi ity of much of the Gult tleet, For example, until recent|y
many vessels from Florids and Texas, because of their proximity, had shrimped of f Mex!co and landed 3
portion of thelr cateh In the United States, Some vessels from Florids often migrate north In *he
soring and summer to fish oft Mississiopl and Loulsiana and then Texas, Vessels fram Loulsiana
frequent the shallow waters off Galveston, Texas, tishing for white and brown shrimo, Texas boats may
fish off Loulsiana during the Texas closed season in June and part of July, Alabama's Sayoy La Satre
vessels have the caoabdility to "rogm® the Gult in search ot shrimp, though they are larger than the
average sized vesse! In the northern Gulf,

Harvesting regimes exert a substantial Infiuence on exvesse! value, Texas regulations, for
example, result In much grester landings of larger=sized shrimp then do those of Louisiana, A 19%58-
1975 study showed Texas orices for brown shrimp o be 1.8 timee that of Loulsiana brown shrimp, and
1.2 times that of white shrimp (Calllouet and Patel la, 1973), ‘

Although there have been variations In the relative Importance of the exvessel value of brown,
white, and pink shrimp, the drown shrimp Is the most valuable, sccaunting for 52 percent of the total
value ot all species from 1938 to 1967 and for 56 percent of the total veiue fram 1968 to 1977. white
shrimp are the second most valuable species. The relative position of white shrimp Increased fram 25
percent of the total value In the 1958=1967 period to 30 percent of the total value during the 1968~
1977 perlod. The percentage of total velue of Gulf shrimp cateh attridutable o pink shrimp has
fallen from 21 percent In the 19581967 period to 13 percent for 1968-1977,

Approximetely 57 perceat of the anmual value of the brown shrimp cateh Is from Texas, 28 percent
from Louislana, and the remsining 15 percent from Mississippl, Alabema, and Florida (Flg, 3.5=3),

Loulsiana waters turnish 61 percent of the value of the white shrimp harvest, Texas 30 percent,
Mississippl five percent, Alsbemn three percent, and Florids one percant (Fig, 3,5~4),

The Floride catch accounts for 97 percant of the total pink shrimp velue (Fig, 3,5%5), The Dry
Tortugas area accounts for 70 percent of t™his value. Sesbobd are concentrated In the Afchafalaya River
ares of Louisiana (Fig, 3.3=6), These waters furnish 92 percent of the value of the catch, Texas
adds four percent and the remainder comes from arees eest of the mouth of the Mississippl (Fig.
3.5=6), Florida accounts for 98 percent of the rock shrimp exvesse! value (Fig, 3.5=7), The royal ~ed
tishery is concentrated In two srees (Fig, 3.%8): the Ory Tortugas catch Is 45 percent of the *otal
value, while the catch off the Mississippl Delta Is 42 percent of rhe value,

Price Structure and Sensitivity by Size Distribution of the Catch

The orice per pound of shrimp varies In direct proportion *o size, There are significant orice
differences between size groups of shrimp, Price ditferentials play a key role In the substitution of
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Table 3.5-2, Exvessel value of shrimp landings by state

Florida
Year West Coas? Alabama Mississippl Loylsiana Texas
1,000 do!lars
1958 16,312 " 1,984 © 2,377 13,533 29,669
1959 9,752 1,991 2,345 13,067 23,193
1960 12,159 2,090 2,899 15,881 24,606
1961 11,094 1,154 1,201 8,913 21,208
1962 14,556 1,647 2,220 14,985 27,149
1963 12,2%6 2,419 2,484 19,789 25,591
1964 13,322 2,630 1,808 18,794 28,144
1965 13,905 3,694 2,523 19,984 31,241
1966 12,427 4,920 2,7% 24,390 38,485
1967 10,476 6,049 3,122 24,373 46,355
1968 12,69% 7,964 3,677 29,623 45,870
1969 12,021 a, 788 4,011 33,38 42,364
1970 13,108 8,040 3,810 34,5614 48,614
1971 12,983 11,491 4,362 43,289 64,191
1972 17,309 14,661 4,966 47,066 80,099
1973 22,601 14,169 3,698 44,511 86,879
1974 21,4453 13,490 3,223 32,203 67,679
1979 27,799 17,843 3,825 40,968 87,902
1976 36,842 30,393 8,418 79,688 119,881
1977 39,97 33,487 10,113 87,183 125,620
-percent
Average
Annual .
change 5.2 16.6 6.9 9.9 9,1
for 1998«
1977

Source: Flshery Statistics of the United States.
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certain sizes for others into various oroducts such as bresded shrimp, tresh=frozen, and soecialty
items, This orice structure sopears ™o be partiaily sensitive to changes In *he size aistrinyrtion of
the cateh (Toevs and Jonnson, 1978),

Larger shrimp are consumed orimar!ly through restaurants, while mediums are sold *o breaders,
fresh seatood retallers, canners and other processors, Smell shrimp are of ten processed ato canned,

dryed or speclalty products.

A more recent study (Chwil, 1980) aiso Indicates an existance of separate markets by slze of Gu!f
shrimp; large (under 30 count), medium (30 to %0 count), and smei| (over 30 caunt), Exvesse! demend
for shrimp was concluded to vary signiticantly by size of shrimp, Oemand |s higher for the larger
sizes of shrimp and with the exception of smel | shrimp, the larger the size the greater the price
response o changes In supply, Price responsiveness vas, however, shown to be smeil| within reglons of
the Gult: eastern, northern and western Gulf,

3.9.1.2 Wholesale Vaiue of the Product

Total value of processed shrimp products more than doubled betveen 1971 and 1977, Increasing trom
'$253.7 miilion to $528,9 nilllon (Table 3.5%=3), Texas has comistentiy been the lesding state, with
Florida's wes? cosst second, In percentage terwms, Alabams has hed the largest growth rate while the
Texas growth rate was the smailes?,

Frozen rew headliess Is by far the mos? Important processed product form accounting for 59,9
percent of processed shrimp products In 1976 (Figure 3,59), Bresded shrimp ranks second with 21,0
percent, Percantage production by states dy product fype 1s shown In Flgure 3,510,

Wholesale price of processed products depends on oxvesse! prices, decrease or Incresse !n product
veight through processing, costs of mrketing and processing and demsnd for the processed product,
With the exceotion of exvesse! prices, none of these paramsters are reorted on a consistent and
continuous besis in published statistics. Wholessle prices camouted by dividing volume of processed
product into value of processed products sre an estimets of velue per unit of product as It leaves the
processors estad!!shment,

"holesale prices Incressed for al! processed products Betveen 1938 and 1978 with *he largest
percentage Incresse for raw hesdless at 7.3 percent annually (Table 3,5=4), Annual whoilesale prices
vary widely because of exvesse! prices, processing casts and demend shitts, Exvessel orice variations
are protadly the most important fector determining verlation in wholesale orices. Bresded rew
products have consistently been the lowes? ve!ued products per pound since 1961, Required pounds of
heeds=on shrimp oer pound of procsesed product are: 1,58 pounds, raw headless; 2.04 pounds, raw
pesied, 1.0 pounds, bresded raw; 3.13 pounds, peeled and cocked; 3.21 pounds, canned; and 7,89 pounds,
dried (based on converslion factors In Fishery Statistics of the United States), Myitiplying *hese
factors by the exvesse! price gives ™he cast of raw product per unit of processed product and Is
reterred to as t™e rew product equlvelent price, This camponent Is the largest part of the wholesas!le
price. Wholesale price veristion Is then expected to vary directly with exvesse! prices and the
amount of variation Is directly related to the conversion fsctor, Pordnﬂgo of wholesale price
variation is greatest for products utllizing a nNigh ratio of shrimp to processed product,

The ditterence Detveen the raw product wuivelent price and the wholesale price Is the mrket|ng
mergin, This Impyted marketing margin covers fransportation, processing costs and profits to
processors, Merketing marging were !mputed for raw hesdless, bresded raw, and cooked and raw peeled
processed shrimp products (Table 3.5-5). These margins wvere estimated by subtracting the Imputed raw
product equivalent prices fram the wholesale prices. T™e rew product equivaient prices were estimated
by muitipiying the conversion factors discussed above by sverage exvesse! Gult of Mex!co sheimp prices
reported in Tedile 3,%=1,



Table 3,5=3, wholiesale values of procassed shrimp for Gult of Mexico states

State 197 1972 1973 1974 1973 1976 1977

=milllons of dollars

Florlda, W.C, 70,2 70,9 80.0 69,9 83.3 133,2 150.9
Alabame 1.6 23,2 30,7 20,3 28.9 9,0 68,3
Mississippl 12,7 13,7 15,7 16.9 15,7 26.9 40.0
Loulslana 65,7 64,8 76,9 2.4 64,1 98,6 1254
Texas 93,8 110,2 120.6 80.7 67,7 141,86 . 146,2

Numbers do not add due to raunding, Totals sre correct,

Source: National Merine Fisherles Service, Processed Fishery Products Annual Summary
(Washington, D,C,: Dept, of Commerce, various years),



Marketing margins for shrimp Increased from $.18 per pound of processed oroduct In 1958 +5 $' 29
per pound in 1978, The Increase was talrty slow through 1972 at which time *the margin was $,30,
Substantial Increases took place between 1973 and 1974 and between 1975 and 1977, A compariscen of
exvesse! price movements from year to year with changes In marketing margins shows no overal | “1egarive
or positive relationship, Marketing marging for breaded shrimp also increased over time but ~or as
consistentiy nor as substantially, Markering margins for bdreaded raw shrimp increased tram §,30 ner
pound In 1958 to a high of $1,10 in 1977,

Marketing marging for peeled shrimp generally Increased until the late 1960's but then dec!ined
throughout the 1970's, The negative Imputed marging during the late !1970's may refiect the margin
estimation procedure for this product. Raw product price egulvalents may have been over stated I
smaller than average size shrimp were used |n the processed product or |f fower valued Imported shr i mp
were used for this processed product.

3.5.1.3 Domestic Marketing Channels

The marketing of shrimp from the vessels to consumer may be handied through a variety of channels
with as many as !) components (Figure 3,%11), The ysual participation Is more Iimited, however,
Involving tishermen, wholesalers, processors, ftransporters, and retallers. Other seatood products are
usually aiso handled by members of the shrimp marketing system,

Since shrimp may range fram five to more than 200 *alls per pound, slze Is the principal factor
inf luencing market channels and use. Larger size shrimp usually 90 10 restaurants; those in the 0
to 65 per pound range go principally to breaders, fresh sestood retallers, canners, and other pro=
cessors. Smeiler shrimp are used by canners, driers, and speclaity producsrs. In recent years thers
has been a growing trend to use the full range of shrimp sizes for bresded, peeled, and stove-ready
products,

Variation in yse of marketing channels deoends on many factors: shrimp size, processed form,
location ot processor, degree of Industry concentration, source of raw shrimp, amount of Imported
shrimp used, and amount of foreign ladbor Invalved in processing, Ares differences prevent extraoola-
tion of the Alvarez, et al, (1976) study of Florida's merketing channels to the entire Gulf coast
(Christmas and Etzold, 1977), A teleghone survey of shrimp processors and middiemen In each of the
Guit states was conducted In the dratting ot this plan, The survey revealed a general pattern of
marketing channels, shown In Fig, 3.,5=11, The bold iines In the tigure Indicate major channels,

Dealers

The dealer Is the tirst middleman to take possession of the shrimp, He normally operates docking
faciiities with allled provisions for service and storage, His relationship with the fisherman Is
that of purchaser of shrimp and, on occaslon, purveyor of fus!, lce, and supplies, But he may also
offer financlal services ranging from credi+ extension o meintenance of records for boats based at
his dock, In this relationship there Is ususlly an understanding that the shrimper's cateh will be
handled by the dealer; such a relationship may have a corrolary price impsct,

Louislana dealers surveyed reported purchasing shrimp on @ regular basis from 80 to 120 crat®,
with the median adbout 110, Deslers mey also get shrimp from other craftt on a part=time basls; some
operate cratt of thelr own,

Among the dealer's functlions are processing of shrimp tor the market--heading, grading, nacklng,
retrigerating, and storing, Some, especially In Loulsliana, have operations for handling of heads-on
shrimp for drying, The drying operations reduce loss of shrimp due to spollage and permit the utlii=
zation of shrimp In perlods of peak landings,



Table J.5=4, wholesale prices of Gulf of Mex!co shrimp processed products, 19581978
Year Raw® Raw? Breaded® Cooked? Canned? Oried?
Head less Peeled and
Peeled
19%8 76 1,08 87 1.89 10,38 1,41
19%9 59 <82 «62 1.54 8.89 .90
1960 61 98 83 1,64 8,29 1,12
1961 76 1.09 o793 1.63 9.09 1.78
1962 «92 1,24 .81 1,93 10,43 1,61
1963 72 1.18 o 71 1.77 8,% .84
1964 .82 1,16 .80 1.67 8,63 1,99
19689 .83 1,16 .80 1.67 9.63 1,99
1966 96 1.32 «90 1,97 10.66 2,02
1967 .48 1.37 85 1,92 10,21 1,65
1968 1,03 1,59 94 2.39 10,92 1,90
1969 1,09 1,78 1,00 2,04 10,29 1,74
1970 1,04 1.49% 99. -1.97 10,51 no data
197 1.28 1.69 1,07 2.9 11,14 1,87
1972 1.44 1.90 1.24 1.95 13,28 2,42
1973 2,42 2,2% 1,48 3.44 18,91 5.87
1974 1,74 1.80 1,44 3,11 16,29 2,72
1975 2,35 1,77 1,61 3.36 16,74 4,92
1976 2,79 2,687 2,02 3.82 19,74 3.81
1977 2,81 2,41 2,22 3.43 22,66 3,88
1978 3.24 2,32 2.1% 3.08 21,92 4,00
percent
Average
anmyal
I ncrease 7.5 3.0 5.7 4,1 4.0 6,7

8 Price per pound of finished product,

5 Price per standard case of cannes she imp,

Source: Compyted fraom Fishery Statistics of the United States and Current Fighery Statistlics.,




Table 3.3=5, !mouted marketing margins for selected Gult of Mexlco processed
shrimo products, 1958-1578

Peeied
Year Raw Headless Sreaded Raw Raw Cooked
dollars per pound
1958 .18 +30 31 o713
1999 18 32 _.29 o713
1960 17 <35 41 <76
1961 24 42 .42 «60
1962 «24 .38 «36 .58
1963 24 .40 .33 .80
1964 «2% 36 41 31
1969 «26 A4 42 54
1966 23 44 38 33
1967 29 495 35 87
1968 «29 .47 39 «92
1969 <30 +50 <713 47
1970 30 «32 49 .10
19N 32 47 47 63
1972 .50 .,2 ." -.3'
1973 93 .54 «33 50
1974 ' .57 .70 .29 .79
19793 .69 <36 -, 37 07
1976 o712 71 Q - 28
1977 1.04 1,10 .13 -,08
1978 1,20 .86 =31 =96

Source: Estimeted by multiplying conversion factors reported In text by average anmasl
exvesse!l prices and then subtracting this velue trom wholesale prices,
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Pink shrimp -
all waters .

Percent of total pink shrimp catch

13 18 17 19 21
| Louisiana | Texas |

NMFS grid zones

Figure 3.5-5. Average percent of the total value of the pink shrimp
catch 1959-1975 by area (US Dept. Com., 1959-1975).
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Seabobs -
all waters

roase,

10—

Percent of total seabobs shrimp catch
I

NMFS grid zones

Figure 3.5-6. Average percent of the total value of the seabod shrimp
catch 1963-1975 by area (US Dept. Com., 1963-1975).
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Rock shrimp -
-] all waters

Percent of total rock shrimp catch

NMFS grid zones

Figure 3.5-7. Average percent of the total value of the rock shrimp
catch 1963-1975 by area (US Dept. Com., 1963-197%).
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Royal red shrimp -
all wacers

Percent of total royal red shrimp catch

19 21

NMFS grid zones

Figure 3.5-8. Average percent of the total value of the royal red
shrimp catch 1963-1975 by area (US Depc. Com., 1963-1975).
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Figure 3.3-9

Value of Shrimp Products of the Gulf States, 1976

OTHER
(includes specialties)
0.4%

PEELED AND DEVEINED
(cooked or raw)
15.6%

FROZEN
RAW HEADLESS
55.92

NOTE:

SOURCE:

Some of the products may have been procesed from raw products
imported from octher states or from foreign countries.

National Marine Fisheries Service, Processed Fishery Products,
Annual Summary, 1376 (Washington D.C.: Dept. of Commerce).




Osaler operations tend to be seasonal in nature. At pesk perlods the work force Is augmantaed
largely dy women, teenagers, and members of the tishermen's families, The workweek can vary fram
three to seven days, and the working day can last from six to ¢i¢tteen hours,

Most of the dealer's output Is soid directly to processors; wholesslers also flgure largely In
this market. Nealers geners!ly have up o 10 mejor customers and ship their output In their own
trucks or with common carriers,

Processors

Processors are the shrimp companies engaged In peeling and develining, cooking, freezing, canning,
breading, and preparing speclaity products, Some also deal In green headless shrimp, requiring no
processing,

In the southeast reglon, Including the south Atiantic and the Gult of Mexico shrimp tisheries, 59
percent of the processors are single taclility corporations; 2% percent are el ther corporations with
branches or divisions of psrent corporations, Neariy halt ot the Individual corporations are tami |y
owned; six percent of all southeastern processors are partnership cperations,

The shrimp handling and processing Industry Is expanding In tote!l volume, but the rate of
withdrawal of individual firms exceeds the rate of new entrants, A shortage of domestlic landings
2008ers To put a severe constralnt on the entrance of new firms and the expansion of existing ones,
Major factors contriduting to the shrimp shortage are: (1) the deciine In U.S, landings of sheimp .
caught in Central and South American waters, and (2) the current explol tation of the major domestlc
Gult stocks at their MSY levels, An examole of the decline In U.S, landings from foreign waters |s
Florida's landings ot Campeche shrimp, which have declined” fram a high of more than 30 million pounds
In 1953 to two to three aillion pounds annually (1970=1975),

There are an Increasing numder of processors who meintsin their own fleets or dockside facil|-
tles, Others continue to depend on dealers for their shrimp supplies. Oue o the sessonal nature of
the shrimp cateh, orocessors carry large raw product and frozen tinished product inventories, Uniike
deslers, orocessors tend to aperate their plants throughout the year, Market forms of processed shrimp
Include breaded, frozen, canned and speclalty products (dried, pastes, sauces, and convenlience (dishes),

8rokers and Wholesslers

Brokers act as an Intermediary between the buyers and se!lers of shrimp products at the various
marketing leveis, usually from the verlous marketing levels, usually from the processor leve! on uDe
The blggest use of brokers s in Interstate and internationsl contracts and sales, oromotion of new
products, and estad!ishment of business contacts for new tirms,

Wholesalers also act as Intermediaries In the mrketing systen, They take possession of shrimp
products and provide storsge and transportation tuncrtions for firms In the Industry, thereby creating
benefits and economies for all firms,

Market! ng

Channels used to merket processed shrimp products very fram firm to firm, Some processors have
thelr own distribution chennels=<such as an organization of sales representatives or a subsidiary
seller==while muny other firms aimos?t exclusively employ brokers to sel! thelr products. Though net
tlows cannor be gl/ven, most processors do not limit thelr geographic marketing territories as much as
dealers do; Indeed, most processors se!! on a national or at least regional basis, and many of them
export shrimp, primerily to Canada, Mexico, and Jepan. Tables 3,56 through 3,58 provide data on
UeSe exports for 1977, Oata on exports by Gult processors are unavellable,
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Figure 3.3-10
Percentage of Value Production, by States, of
: the Major Gulf Shrimp Products

(Percentage figures based on wholesale dollar values)

RAW HEADLESS PEELED AND DEVEINED
Mississippi
6.82

Mississippd
6.62

FLORIDA
WEST COAST
13. 4:

FLORIDA
WEST COAST
41.92 °

LOUISIANA
20.82

BREADED CANNED*
ALABAMA 2.62

LOUISIANA 3.42

MISSISSIPPI
15.8%

LOUISIANA 84.2Z

FLORIDA
WEST COAST
70.12

*All other states combined produce less than one percent. L

SOURCE: National Marine Fisheries Service, Processed Fishery Products, Annual
Summary, 1976 (Washington D.C.: Dept. of Commerce)



Figure 3.5-11

Major Marketing Channels for Shrimp Products

FOREIGN SHRIMP U.S. SHRIMP FISHERMEN
FISHERMEN
DOCKSIDE
"DEALERS"
IMPORTING DOMESTIC
BROKERS OR BROKERS OR
WHOLESALERS WHOLESALERS
PROCESSORS:
Breader, Canners, Driers, JOBBERS

Freezers, Peelers, Sgccéal:y
roducers

INDEPENDENT
WHOLESALERS

Retailers, Restaurants,
Co-ops, Institutions, and Importing Countries

Food Chain Warehouses,

ULTIMATE CONSUMERS




Taple 3.5=6, United States Export of Domestic ang Foreign shrimp Products (Fisnery Statisrics o¢ “na
Uni*ed States, 1977),
—_——

| +om Percant of Total Quantity
Thousand Thousand
Pounds Dol lars Pounds Dol iars

Fresh and frozen:

Dames tlc 74.6 69.5¢ 26,089 $60,731
Foreign® 25.4 30.5 8,902 26,643
Toral 100,0 100.0 34,991 87,374
Canned:
Domest e 99.9 99,2 8,966 18,066
Foreign® 0.3 0.8 48 144
Total 100,0 100,0 9,014 18,210
Total:
Oomestic 79.7 74,6 35,095 78,797
Forelgn 20.3 25.4 8,9%0 26,787 )
Total 100,0% 100,08 44,009 $105,584

* Forelgn shrimp excorts are shrimp exported out of the United States that were of torelgn origin -
prior to processing,

Table 3,5=7, Exports of Domestic Fresh and Frazen Shrimp, by Country of Destination (Flshery
Statistics of the United States, 1977),

Country Percent of Total Quantity
Thousand Thousand
Pounds Dol lars Pounds Dol lars
Canads 35.1¢ 33.9¢ 8,834 $20,610
Mex!co 33.8 313 8,811 19,003
Jaoan 18,1 19.7 4,78 11,997
Sweden 6.6 6,3 1,734 3,818
United Kingdom ' 2.4 2.4 630 1,474
Denmerk 1.6 1.6 LY. | 941
Sermuda 0.4 0.7 115 412
New Zealand 0.7 0.6 176 363
Nether ands 0,9 0.9 124 312
Other 2.8 3.0 ' 719 1,844
Totatl 100,0% 100,08 26,089 $60,731
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Oomestic per caplta consumption of shrimp has Increased at a rate of 2.8 percent ser ,ear (135 3
1977), a remarkable !ncrease given that shrimo prices increased by 600 percent while the Consumar
Price Index Increased by slightly more than 100 percent, Exceptions to this general lncroaso‘ I
shrimp consumotion are associated with a slowing [n the growth of the U,S, econamy (1961-1962, 1956,
late 1973=19374) or with extraordinarily high increases In shrimp orices (1971, 197%). 1a adgition,
the energy crisis In 1974 wag a tactor In reducing Important consumption In restaurants,

Shrimp Is decoming a larger portion ot the total seafood products consumed in *he nation (1960
1977}, A large part of this relative Increase has come within the 1ast few YO8rs desplte a faster
growing orice tor shrimp than for other processed t1sh products,

The socloeconomic character!istics of domestic consumers of shrimp were assessed |n 1969 (J,S.
Department ot Commerce, 197}). An uypdate of this data Is necessary In order to evaluate what of tect,
It any, management of shimp decisions may have on different types of consumers.,

3.5.1.4 Imports and Utiiization

The role of shrimp Imports In the U,S, sheimp Industry Is sybstantlal, This role can be examinegd
fram two sources. The first Is fraom an analysis of secondary data that demonsfrates how important
shrimp Imports are to U.S. supply, Iliustrates the source of Imports and outlines the types of pro=-
ducts Imported, The second source !s from past econametric studies that attemoted to statistics| ly
measure the Impact of Imports on the domestic industry, These two sources are eanined In the next
sections, . N -

3.5.1.4.1 Importance, Source and Type

The role of shrimp Imports In determining the supply of sheimp Is demongtrated in Tadble 3,59,
The suoply of sheimp In the U.S, annually is determined by beginning stocks, landings, Imports, and
exports, From 1960 to 1979, the total supply of sheimp In +he U.5, has ranged from 289.6 miilion
pounds [n 1961 to *the Nigh of 818.8 million pounds In 1977, Supplles have always been over 500
mitilon pounds since 1970, Supplles were high In 1974, tel) In 1975, Incressed dramatically In 1975
and 1977 and then fel!l In 1978 and 1979, Supoiies are In part influenced by the amount consumers ars
willing to tske oft the market., Ancther fsctor of late that has probebly Influenced supplies has bdeen
the high cost of tinancing inventories due to high Interest rates. The ratio of Imports to U.S. lan-
dings demonstrates the Importance of Imports. Between 1967 and 1976, the level of Imports ranged from
106 to 119 percent of U,5., domestic landings (with the exceptlion of 90 percent In 1971), However, the
ratio was 94 percent In both 1977 and 1978 and 129 percent in 1979, Oomestic landings wers quilte nigh
In 1977 and 1978 and low In 1979 and 1980,

Apparent consumption of shrimp In the U.S, was the highest on record in 1977 and 1978, Apparent
consumption fell to 407.2 milllon pounds iIn 1979, the iowest since 1971, The tirst=halt year spparent
consumption for 1980 Is two percent below 1979 levels, The ratio of Imports to apparent consumpt ion
was 85 percent In 1979, the highest ratio ever recorded. Per capita consumption fell to 1,85 pounds
in 1979, the lowest recorded since 1969, This reoresents a deciine fram the al! time Nigh of 2,244
pounds In 1977,

The ratio of total U.S. Imports to Gult of Mexlco landings Indicates that during 1979, Imporrs
vere more than double Gult landings (208 percent), In the two previous years the ratlo was 163 and
154 percent, Fram 1973 to 1976 the ratio had been between 200 and 228 percent, It Is clear that
Imports are an Important supply source to the USe shrimp Industry, Comoaring the 1960's to the
1970's, Imports, U,S, landings and apparent consumption have all Increased,

In the first halt of 1980, the supolles, consumption and prices of shrimp were down from 1979
levels according to the U.S. Natlonal Marine Fisheries Service (1980), Landings In the Gult and sou*"
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Table 3.5=8, Exports of Domestic Canned Shrimp, by Country of Oestination, 1974,

x

Country Percent of Total Quantity
» Thousand Thousand
Pounds Dolliars Pounds Ootlars
Canada 70.7¢ 72,49 6,340 $13,076
Sweden 3.5 6.7 493 1,209
United Kingdom 6.0 4,7 542 845
Switzeriand 3.3 3.2 23 82
Australia 4,1 3.0 368 536
Japan 3.9 2.9 345 528 -
France 1.9 2.3 169 417
New Zealand 0.9 0.8 a2 151
Other 3.7 4,0 719 1,844
Totral 100,08 100,0% 8,966 $19,066

From Natlonal Marine Fisheries Service, Fisherles of the Unilted States, 1977, (Washington, D,C,: .S,

Department of Commerce, April 1978),
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Attantic were sharply lower, Imports were above first quarter 1979 levels byt the lead dec!inedg as
The quarter orogressed and imports were sharply lower in the second quarter, High deginning Inven=
tories were drawn down to 1979 levels by the end of June, 1980,

Landings of shrimp in *he Gult and south Atlantic were 435 million pounds (heads=oft) in the firse
halt of 1980 which was 23 percent below 1979 leveis, However, during later months gains were made
that put landings closer to 1979 levels,

Total imports of shrimp were 92 milllen pounds (oroduct weight) In the tirst haif of 1980, This
was eight percent below 1979 levels. The mejor drop was because of 8 restriction of Imports of peeled
raw shrimp from Indla due to actions by the FDA because of quallty problems, Imports from Mex!co wers
up sliightly, Imports of shrimp by Japan through July, 1980, were 6 percent lower than In 1979, Thig
decrease In world demand has also been 8 contribution to price problems In the U,S,

Beginning Inventories In 1980 of 78 miillon pounds vere 14 percent above the 1974=1978 average.
Inventories on July 1, 1980 were 40 mil)lon pounds, seven percent above 1979 same period level!s,
!nventories normally-drop to a sessonal low aboyt July 1 and rise to s sessonal high about January 1,
The steeper than norms! inventory drap of 49 percent In the tirst hait of 1980 was associated with low
landings and Imports and an ef fort to cut inventories to reduce carrying costs, B

As discussed In section 3,5.2,3, beginning in late 1979 the price of 21=23 raw headless shrimp
fell reoidly to a low of 33,82 In May, 1980, Prices Incressed agein from June through August but fell
again in October, 1980, due orimerily to good late summer landings. Retall prices have remeined high
and did not fail to the same degree beg!nning In late 1979, as did exvesse! orices and wholesale ori=-
ces, This mey explaln the tallure of consumption to Improve from 1979 levels In the second ha!t of
1979 and tirst hait of 1980,

The orimery type of shrimp Imported into the U,S, are raw headless as shown In Table 3,519, In
terms of product welight, raw heedless shrimp reoresented 123.4 mi|lion pounds (55 percent), raw
peeled, 36,1 mitlion pounds (38 percent), canned, 4.2 mitilon pounds (two percent) and other torms,
10,6 miliion pounds (tive percent) of the totsl imports of 224.5 mililon pounds in 1979, These per-
centages have been fairly consistent the last few years.

The North American Continent continues to provide slightly over one=haif of al! shrimp Imports
Into the U.S. as shown In Table 3.5=11, Mexico Is the dominant supplier with about 39 percent of all
Ue.Se Imports, Panama, €1 Salvedor and Nicaragus are the other masjor suppllers, The South Amer!can
Continent supp!ied about 19 percent of U,S. imports from 19751979, down from aimost 19 percent fraom
1970=1974, Ecuador, Columbis and Brazil were the mejor suppliers the last five years, Guyana,
Venezuela, and French Gulane vere major suppliers the first helf of the decade. Imports fraom Asla
Incressed from 26 percent of the total fram 1970=1974 o 32 percent from 1973=1979, The major
suoplying country Is Indla st almost 17 percent, Incresses were seen for Indla, Indonesta, Thalland,
Talwan, Hong Kong and Bangledesh, Sme!! amounts of shrimp are Imported fram the .continents of Eurcpe,
Africs and Austraills and Oceanle,

3.5.1.4,2 Measured Impacts of |mports

As stated In the USITC (1976), shrimp Imported Into the U,S. have historically been free of duty.
Under the Tariff Schedules of the U.S., shrimp sre provided for under |tem 114,45, The duty=free sta
tus of peeled shrimp In alrtight containers and other peeled shrimp if dried or cooked, but not bdreade” -
Is bound as a result of concessions granted by the U.S. In the sixth round of frade negotiations
(Kennedy Round) under the General Agreement on Tarlffts and Trade. The duty=free status of shrimp In
other forms is not bound. !mports that enter In the forms for which the duty=free treatment is bdound
account for only s small part of the U.S. Imports of shrimp, A partlicylar question to be answered
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Table 3,310, U.S. Imports of sheimp by oroduct type, annyal 1960=1979, Product weight,

——

Year Raw Raw Canned Other Totai Total
Head less Peeled Heads=of ¢
deight
1960 93,0 <18, 8 2,3 113.4 19,1
1961 101,3 20,3 a 4,7 126,53 134,86
1962 108,6 24,7 8 7.9 141,2 152,5
1963 1117 2.9 4,1 6,2 151,2 167,3
1964 112,1 27.4 3.0 12,0 154,68 169,59
1965 114,2 32,0 2,2 14,6 162,9 179,0
1966 129.9 37,2 1.8 9.8 178,5% 194,9
1967 131.9 39.0 2.2 13,0 186,1 - 202,1
1968 128,0 47,5 4.3 9.7 189,95 210,1
1969 1213 63.8 3.6 3.1 193,7 218,7
1970 140,0 69,95 3.9 5.4 218,7 245,7
19N 123.9 60,1 2.7 49 191,3 215,9
1972 126,8 90, ! 1,1 5.2 223.2 253,1
1973 125,3 7.4 3.0 - 4,9 202,6 29,3
1974 132,0 83,2 6.1 7.7 228,9 67,5
197% 117,2 76,7 1,1 6.4 201,5 231,0
1976 129.7 as.4 2.3 11,3 29.8 270,7
1977 125.8 87.8 2.8 11.6 23,0 270,.4
1978 101,53 83,1 . 2.7 11,0 198,0 23.0
1979 123.4 86,1 4,2 10,6 224,93 267.1

4 tacluded In other

Source: She!ltish Market Review, November, 1978,
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should 8 taritt ever be levied on sheimp, Is whether Shreimp caught by U.S. vessels byt Ianded in
foreign ports and then shipped to the U.S. wvould be taxed., See USITC (1976) tor & complete discussion
ot thls point,

On November 17, 1975, tne Nationa! Shrimp Congress flled a petition with the U.5, International
Trade Commission for Import rellet pursusnt to section 201 of the Trade Act of 1974, The USITC Insti=
tuted an Investigation to determine whether shrimp; fresh, cnilled, trozen prepared, or preserved
(Including pastes and ssuces), provided for In |tem 114,49 of the Taritt Schedules of the U,S,., vere
being Imported Into the U.S. In such Incressed quantities as o be a substantial cause of serious
Injury or threat to the dumes?lc Industry producing an article like, or direct!ly campet!tive with, the
Imported article. The USITC (1976) report indicates that before 8 cause of Injury or threat of injury
can be found thet:

s An article is being Imported into the U.S. In increasing quantities,

2, Thet the domestic Industry producing an article !ike or direct!y campetitive with the
Imported article Is beling seriously Injured or threatened with serious Injury,

5. That such Incressed Imports of an article are 8 substentisl csuse of the sericuys Injury o
the domestic Industry,

Flve of the six USITC cammissioners participated in the finding of the cammlssion. ' One come .
missloner found that shrimp; fresh, chilled, frozen prepared, or preserved was being Imported in such
Incressed quantities as to be a substanrial cause of serious Injury to the damestic sheimp tishing
Industry, The commissioner further found that from the Information avaliable That the shrimp | tems
were not being imported In such Incressed quantities as to bde & substantial cause of sericus Injury,
or the threet thereot, to the domestic shrimp processing Industry, The “domestlc Industry® was thys
detined as two Industries: (1) shrimp boats and (2) shrim processors. Two other comalssioners found
that shrimp was deing Imported Into the U.S, In sueh Incressed quantities os to be & substantial cause
of serious Injury to the domestic shrimp catching sector, These two caommissioners did not eddress the
Impact on the processing sector., The remining two commissioners found thet Increesed Imports of
Shrimp were nat a substantial csuse of any serious injury or the threat thereot, which the domes?t!c
shrimp fishing Industry mey be sutfering, Further, they found that the domest!c shrimp processing
Industry ves not being sericusly Injured or threstened with serious Injury, The overal! determination
vas such thet shrimp were being imported into the U.S. In sueh Incressed quantities as o de o
substantial cause of serious Injury to the domestic shrimp catehing Industry, Adjustment assistance
to the Industry ves recommsnded,

Miller (1979) siso discussed *™e role of shrimp Imports, This discussion focused on the Impact
of shrimp Imports at & time when the oversi| marke? for sesfoods sas deciining, Miller (1979) Indica=
tes that the need and desirsbliity for the U.3, To purchase subetantliasl impores of shrimp hes deen
amply demonstrated over the long run, Sterting In the eerly 1960's, Imports as & rule supp! led
slightly more then haif the quantity of shrimp suppiies In the U.S, The growing level of demand
required these Imports for satistaction, Imports kept preductlon lines dusy In processing plants
during the off sesson for U.,S, shrimp fishermen, However, Miller Indlcated thet deglinning In 1970,
the level of Imports fluctusted videly and contriduted to the wlatiility of U,S, domestic sheimp
markets, The primery resson for this is reflected primarily through changes In competitive cond!*ions
for worid shrimp suppiies. Jepan became a dominent campetitor for shrimp during 1973, The Japanese
b1d sway nesded U.S. shrimp suppiles which caused s sharp price Incresse, Ouring 1974, Japsnese
demand softened, and the world shrimp cateh was focused on U.S. merkets which were soft, Major suppo!y
Ing countries such ss Indonesia and Paxisten were forced o adjust sccordingly, The Impact of *the
world demand and supply for shrimp on the U.S. Industry Is never more resdily spparent than roday,
This external factor Impect on domestic orices, caupled with much higher energy costs and slugglsn
consumer demand have led to an unstadle econcmic sifuation In the shrimp Industry, '



Ool!'s (1972) analysis of shrimo exvesse! orices fram 1950 to 1968 examined *he Intlyence of
Imports on domestic price, Ool! polnts out that Imports were about one=third the slze of domestic
landings In 1950 but began to incresse rapidly In 1955 and have oxceeded domestic landings !n query
year betveen 196! and 1968 (the last year of dats covered in his analysis), Ool!'s analysis sSugges ted
that during the study period Imports had s larger direct Impact on exvesse! price *an on whoiesale
price, Beginning shrimp stocks (tirst gquarter) were found to heve o larger effect on wholesale orice,
than on exvesse! price, Imports entered throughout the yesr dyt were larges® during *he fourth
quarter, Ool! nypothesized that Imports are placed In $TOrage and sold during the first and second
quarters when domestic landings are seasonally low, The offect of Imports on wholesate porice s
theredy retlected *hrough beginning stocks for the next year., Beginning stocks alsc Nave an 1 moor+ ant
effect on exvesse! price, Thuys, over time, Imports were estimated to have a lagged ef tect on doth
prices, ’

‘The princlosl objective of Import restrictions on shrimp Is o reduce suppiles and theredy olimi~
nate or lesson the negative price ef fects of Imports, The analysis by Doil (1972) indlcates thagt
exvesse! price levels are highly Inversely sensitive to changes In the leve! of suppiles and pos!ti-
vely related to Incresses In consumer incame. Dol (1972) stated specitically thet ovessel orices
were found to decresse as bdeginning stocks and landings Increese, but fo incresse 88 Incame Mcreeses,
The study also concluded that Imports have » negative Impact upon domestlc prices, [t was ostimated
that an Increese In Imports by one miillon pounds, (hesds=ott) wauid, If sustained for tive years,
reduce exvesse! price dy six cents per pound, This 0008rs to b8 underestimated, however, because be-
tween the study period of 19%0 to 1968, Imports increesed an aversge of nline mililen pounds per year,

Milier (1973) also cutiined three questions which Must b8 enswered regarding ralsing domestic
oxvessel prices. These are (1) how much of & cutbeck In supplies is needed %o bring about a desired
change in exvesse! prices, (2) how should a cutbeck be sllocated, as between domestic production ang
imports and (3) what would be the Impect of reduced supplies on consumer prices? The second question
must be ansvered by political processes. Miiler (1979) pertormed an analysis using dats fram .
1960=1974 In an attemp? to answer the other two questions, According to Miller's anailysis, 8 12 pere
cent reduction in total supplies in 1975 of shrimp would neve bDeen accompen!ed by a 20 percent
Incresse In average exvesse! shrimp prices for the year (sssuming "res!® per cap!*a dispossbie | ncome
dropped three percent), If, in tals case, domestic landings matches 1974 toteis, Imports wouid have
to be reduced sbout 63 million pounds, or 23 percent, (imports In 1974 entersd at an aversge monthiy
rate of 22,5 million pounds, with o high of 30 million pounds and a low of 18 mllllon pounds,)

For exvesse! prices to Incresse 30 percent, totsl suppiies wauld have to have dropped about 18
percent, This would mean a 36 percent cutbeck In Imports (96 ml!lion pounds) sssuming no change In
the domestic catehs [? nesds o be stressed that these are not precise estimates, glven the short
camings of the statistical technigues wplled, The analysis does clesrly demonstrate that taking Into
account the relatively Nigh level of carryover holdings going into 1973, g substantial reduction In
Imports wou!d have Improved the exvesse! price situstion messursbly It domestic productlion stayed
about the same as In 1974,

Restrictions on Isports of sheimp of fer one averue of rellef for UsSe shrimp fishermen, “owever,
1+ neads to be recognized that restricted Imports ey run counter to the Interests of some sectors of
the shrimp Industry and would Iikely be ooposed by these sectors., Processors of bresded shrimp, tor
oample depend In part upon Imports for their rew material reguirements, A den on Imports coyld prove
disruptive for these processors, Also, U.S. private caplital underwrites certein foreign shrimp coera=
tlons which produce tor the U.S. merket, Adding fo this the Internations! politics| Implications
makes It clear that there are perlls, as vell as benetits, In restricting Imports of shrimp, and rhat
Cautlion and thought shou!d precede such action., The Importance ot cutside supplies of raw shrimp *o
the shrimp processing Industry during the mid=1970's was documented by Prochaska and Cato (1979%),
Based on this article, shrimp landings during 1972 were greater than the amounts processed in that
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state tor only North and South Carolina of all southeastern states. Loulsiana, Texas, Alabams,
Mississippl, Georgla and Floride shrimpers suop!led only about 97, 84, 76, 37, 3% ang 18 percent,
respectively, of raw product needs of their processors, Infernations! trade and !mporrs are thuys

quite Important to these states.

. Miller and Marasco (1976) also addressed *he quastion of whether or not soms form of governmental
contral should be Imposed on the importation of sheimp into the U,S. This analysis was done because
ar that vime (1974 and 1973) the longest and mos? severe econamic downturn ocurred In *he U,S, shrimp
Industry, The principa! Issues sddressed were the Justitication for government Intervention, the
patential ef fectiveness of Intervention, and the long term Impilcations,

Beginning In 1ate 1973, and thraugh 1974, the market for shrimp was unfavorable and f!shermen
became concerned over the large quantities of sheimp Imports entering the U,S, markets that vere
alresdy heavily over suppiled, Imporrs normal iy are required to satisty U.S, demand and to kee pro-
cessing !ines cpen, However, during this period prices were depressed and mst pecple |inked the
problem to Imports, The Industry turned to the govermment for assistance, As Miijer gnd Marasco
(1976) point ocut, govermment intervention Is not alwvays the best answer when the market mechanisms are
not eftective in bringing order to & cheotic market In & short time perlod. Nonetheless, there has
been precedence for govermment intervention fo assis? lagging market forces, particularily In egrie
cultural commodity situations,

Based on past periods, the marke? mechan!sm sppeers o work In the shrimp marke?, although Ineq
highly voiatile tashion, The shrimp market sppeers to somet imes over react and over correct, After.
1975, the repld price rise and correction of the supply problem makes It appesr that |t Impore i
controls hed been Implemented, there would heve been 3 mre serious shortage problem due to the low
fevel of Imports In 1975, 1f sheimp Imports act ss *he stadilizing factor In the market and govern=
ment interterence !ncresses the volatliity of this fector, Import controls might not be In the bes?t
Interest,

Producers through consumers gin fram reducing Ingtadl ity In the shrimp market, .Income stabi |-
Ity among primary food producers has always been a national polley prodlem, The processing sector
depends heavily upon stsdllity of raw materiasl suoplles snd resources. Consumers benefit from o
lesser price swing In the retall market, Retall shrimp prices are siow o move downward during orice
adJustment periods at the wholesale and exvesse! level, Any conditions thet move retall prices to
inordinately Nigh levels contridute to oversi | higher price levels and are thus Intlationsry,

Miller and Marasco (1976) giso reported a price analysis of the effects of Imports which found
that imports In & gliven wonth have congidersdly less effect on exvesse! prices than any of the other
mejor price determinents, Current monthly exvesse! prices are most af fected by domestlc landings, and
in order of Importance, cholce beet prices, retal! marketing costs and wholesale marketing costs, A
ten percent Incresse In Imports wes assoclated with one=tenth of one percent drap In exvesse! prices,
However, isports move firs? Into cold storage, and these Inventory levels Intluence prices over time
In & cumylative faghion, Sustsining the one=month Incresse in Imports of Ten percent over three
months leeds 1o & 3.4 percent drop In exvessel prices. The iInfluence on price of the other tactors,
however, stil! overshadows thet of Imports. This conclusion 1s conslistant with recent findings by
Chul (1980),

Miller and Merasco (1976) concluded thet import restrictions benefits would protmdly be short
term and narrowly focused. Domestle shrimp fishermen woyld protabdly benef!t, dut consumers wou!d pay
higher prices, !mports appeer to be @ stedilizing factor In supply and do not exert tremsndous
Influence on domestic prices. Import restrictions did not shpear to be the pramising cure for marxet
Instabiiity in the shrimp Industry as analyzed in 1976,
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3.5.1.,9 Economic Impact of the Domestic Flshery

The harvest, orocessing, and marketing of shrimp are the readily visible aspects of shrimp ytrii-
zation, Since each vear various user groups generally Incresse their demand for Guit shrimp raesoyr=
ces, the econamic contribution of users should be considered In decisions, The CONAMic Impact of the
commerclal user grouos Is more ees!ly estimated *han thet of recreational users, An Indication of an
Industry’s Imoact cen be made with the use of multipiler analysis, A multipllier shows the rela-
tlonship between a orimary, readlly observable econamic event and *he total econamic activity stimy=
lated by the primery event, The orimary event of landing shrimp ot & dock results In sales, Incame,
and employment In numercus businesses. Insight fo the overal | Impsct of commercial landings Is
gained by ldentitying the sales, Income and empioyment multipliers In the shrimp industry,

A few studlies of fishery econamic Impects have been completed In the Guit (see Jones, et at,,
1974, Morris, ot al,, 1979; and Nisson, et al., 1978), The most usetu! anaiys!s was the Jones, et
al., study of the shrimp Industry In Texas, By making the explici? assumption that thelr resuits .
retlect the general situation In other Gult states, estimates for the Gult vere obtalned, Using a
sales multipiler of 3.09 yields an Impact of $1,2 bililon In 1979, Included In *he $1,2 billlon |5
the approximate $377.6 miillion of landings and $789,3 mililon of Indirect and induced cutput by sup=
port Industries, Direct and Indirect Incame payments to vorkers In shrimp releted businesses vers
estimsted o sporoximate $336 million of the $1.2 diltien total, The employment of workers In
shrimping and related dusinesses Is often a major element of Isolated resource besed sconamics. Using
the Texas results of .8 pecole employed directly In the shrimp Industry per $10,000 of landings, lodi=
cates 30,200 individuals employed throughout the Gult In 1979, when the multipiler ef fect (1,22) of
ompioyment in shrimping was Included, the total e loyment estimate for the Gulf became 36,800 indivie
duals,

3.5.2 Domestic Commercial Fleet Charscteristics

3.5.2,1 Income ot the Fleet

Gross {ncome
————————

Reported snnus! pounds and exvesse! velue for domestic cateh of U.S, Gult shrimp by vessels and
by boats |s comouted in Table 3,5=12, Annua! toral Income for doth vessels and bosts incressed over
this time period 1962-1974,

A 10,3 percent average samual growth rate In gross Income of shrimp vessels Is due *o o 2,3 per-
cent gverage annual growth rate In pounds of shrimp tanded, olus an 8,0 percent Incresse In exvesse!
orices A ten percent growth rate In gross Income to shrimp boats is due to a 3.2 percent Increese in
pounds casught and a 6.8 percent incresse In exvessel price,

As evident in Tebles 3.5=13 and 3,515 this verage anmua! growth rate (2,3 percent) in pounds of
shrimp landed has occurred fram sn Increasing numder of vessels and boats In the tishery, BSocats have
Increased thelr share of tote! deys flshed thraugh their larger growth in numbers end averasge days
tished per boat, Vessels while tishing siightly more days per yesr throaugh the period, are exerting
more effective effort because of thelr upward trend in vessel size. Larger horsepower and nets asre
general ly correlated with [ncressed vessel size. Thus, the Incresse In totail grass income associated
with the smal! Increese In cateh results from more vessels and bosts, more days fished, and larger
vesseis, Shrimp vesse! and boat Informetion more current than 1973 was nor avallisdle st *nis writing,

insight to the geners! trend In shrimp vesse! numbers Is evident fram reviewing recent data fram
state agencles In the two larges? producing Guit states, Louisiana and Texas. The number of !censed
shrimp vesseis In Texas Incressed 23 percent between 1973 and 1979 (Swartz, 1980), Approximately nalt
of the growth rate wvas due T increases In vessels larger than 40 teer, Neightoring Loulsiana
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Table 3.5-12. Reported annual pounds and value of the Jomeslle Talch ol wo w-.:
Shrimp by boats and by vessels, 1962-1974 (Christzmas and £zzolid .3/

Million Price Per Total Days Pounds |
Pounds Value Pound Fished Effort  Per Day
Year (Heads-off) (Million $) ($) (1000) © (1000) Fished
1962 45.4 . 33.4 0.74 88.5 144.0 513
1963 77.0 41.5 0.54 112.9 181.8 682
1964 71.0 40.7 0.57 114.4 186.3 621
1965 80.1 49.1 0.61 113.7 187.6 704
1966 78.3 61.9 0.79 187.6 190.5 688
1967 99.7 68.5 0.69 116.0 201.7 859
1968 83.7 68.4 0.82 121.S§ 218.1 688 -
1969 82.4 74.3 0.90 147.8 273.6 S57
1970 96.1 81.4 0.85 " 134.6 249.1 713
1971 91.3 100.8 1.10 137.0 259.0 566
1972 94.3 120.1 1.27 146.8 282.6 642
1973 71.0 118.6 1.67 140.0 269.7 507
1974 73.9 99.8 1.35 132.4 243.6 SS8
Annual
Growth .
Rate 2.3% 10.3% 8.0% 3.1% 4.7% -1.0% _|
Million Price Per Total Days Pounds
Pounds Value Pound Fished Per Day
Year (Heads-off) (Million $) ($) (1000) Fished
1962 25.2 11.9 0.47 58.0 434
1963 33.3 9.4 0.28 38.5 865
1964 23.5 9.6 0.41 SS.4 424
1965 25.5 9.5 0.37 S6.7 _ 450
1966 24.6 12.2 0.50 62.2 : 398
1967 30.6 12.1 0.40 66.1 463
1968 29.9 13.2 0.44 70.0 - 427
1969 35.5 17.8 0.50 ~ 52.6 675
1970 40.1 17.6 0.44 65.4 613
1971 42.5 23.7 0.56 67.9 : 626
1972 37.7 27.5 0.73 82.1 459
1973 33.6 34.3 1.02 98.0 343
1974 33.0 22.7 0.69 90.3 363
Annual
Growth

Pate 3.2% 10.02 6.8% 5.1% -1.7% _)

From The Shrimp Fishery of the Gulf of Mexico United States: A Regional .
zent Plan, J.Y. Christmas and D.J. Etzold et al.
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Table 3.5=13, Annua! estimates of vessels and bosts In the U.S. Gult shrimo #shery

Year Number of Gross Tons Otter Trawis Number of
Gult Shrimping Per Vesse! Per Vessel Sult Shrimping
Vessels* Joats
1960 2,941 41,3 1.76 3,089
1961 2,686 42,6 1.80 2,587
1962 2,800 41,9 1.77 3,927
1963 2,697 41,5 1.76 4,431,
1964 2,782 42,0 1.74 4,360
1965 2,849 02,7 1.72 ¢,785
1966 2,942 44,9 1.74 4,797
1967 3,148 48,9 1,76 4,983 =
1968 3,430 52,5 1.77 5,109
1969 3,569 33,7 1.76 4,817
1970 5,579 53.8 1.73 4,495
1971 5,487 57.8 1,77 4,328
1972 3,683 39.2 2,20 4,500
1973 4,091 9.9 1,78 4,723
1974 3,788 61.9 1.77 4,589
1978 3,680 (est,) 9.5 1.78 5,054

* This total Is exclusive of duplication,

From NMFS data trom Fishery Statistics of the United States,
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Table 3,514,

Cost of new U,S,
1971 to 1977

Gult shrimp vessels dy various sizes and types of constryctian,

Year Vesse! Length and Type Cos*
1971: 33 - 65 t+, wood and steel $ $7,000
66 = 72 t+, wood and steel 76,000
1973: 83 « 89 ¢+, wood 93,000
63 - 89 t+, stee! 118,000
70 = 78 ¢+, steel 114,000
197S: 68 t*, wood 121,000
73 ft. wood 134,000
68 t+, steel 148,000
73 ¢+, stee! 185,000
1977: 68 f+, wood 147,000
73 t*, wood 164,000
68 ¢+, steel 19%,000
73 t*, steel 220,000
Source: Warren and Grltfin (1978)
Table 3,5=13, Annual participation In the subject fishery by vesse!s and bosts
Year Vesseils Oays® tished Sosts Days fished
per vessel per boat
1962 2,600 34,0 3,927 14,8
1963 2,697 41,9 4,481 8,6
1964 2,782 41,1 4,360 12,7
1965 2,849 9.9 4,785% 11.8
1966 2,942 38,6 4,797 13,0
1967 3,146 36.9 4,983 13,3
1968 3,430 35.4 5,109 13,7
1969 3,569 41,8 4,817 10,9
1970 3,579 37.6 4,49% 14,9
19n 5,487 39.3 4,828 14,1
1972 5,683 39.9 4,%00 18,2
1973 4,091 34,2 4,723 20,7
1974 5,788 35,0 4,589 19,7

* Day = 24 hours of fishing time

Source: Fishery Statistics of the U.Se
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experienced & 4! percent Increese In Iicensed resident shrimp vessels between 1976 and 1979 (Ronerrs
and Thompson, 1981), Bosts !lcensed In Loulsiana Increesed 47 percent In the same perlod, Licensed
sport shrimers Increased 22 percent, The Incresse In *otal Loulsisna shrimp Iicensees (!icensed
sport, comerclal bdoat, conmercial vesse!, and nonres!dent cammerclal shrimpers) was 37 percent for
the perlod. The recent tigures for Louisiana and Texas Indicate that the growth In shrimp Industry
participants continued through 1979, The contribution of these additionsl vesse! and boet pere
ticlipants to the Increase In gross fleet [ncame of the perliod Is unknown, Identification of the
growth rate In pounds and exvesse! price Is necessary orior o specifying the productivity of tnig
me jor Increase In pecple and capltel,

Net |ncome

Gross Income Is known to fluctuate widely In *he shrimp fishery, The fluctuation Is due *o:
(1) variation In shrimp avalladility srising from uncontrollable environmental forces, and (2) price
variation resulting fram changes In econamic condltions of consuming nations, Grass income wil| fiyce
tuste sharply when both factors are unfavoradble. The major fuel price Incresses sinece 1973 have been
the most visible long term infiuence on net Incame, Fuel is the largest camponent of operating cosrts,
The Inadbiiity to change to less fusl Intensive technology wiil| make net Incame heavily dependent on
cateh, exvesse! price, and now cas? of ef fort,

Changes In these factors produce the varliation over the 1971<1977 period shown In Tadles 3,516
and 3,5=17, Comparsble cos? and return budgets for Loulsians vessels Indicate positive returns to°
owner mansgement and investment (n 1978 and 1979, Tedble 3.%=18, Geners!ization of results trom the
studies yielding the budgats conces! that net income veries by vesse! size and hull material, wooden
vessais (Warren and Griffin, 1978) and medium size vessels (Roberts, 1979) have esrned higher returns
to owner management than larger steel hulled vesse!s In the recent years of major cost and orice
Incresses, To get a better plcture of Increasing cost and revenue for the period 1971 +o 1977, Tadle
3.5=19 shows the Index of increasing cost and reverue for vessels., Indexes are calcuiated to refiecr
naminel percentage Incresse In esch Item. The consumer price Index Is Included for camparison, Fuel
and tixed cast stand out as aress whers coats have risen the mos?t (increased 208 percant and 149 pere
cont, respectively), Total cost and total revenue have Incressed spproximately the sams amount over
the seven yesr period, in 1980 the exvesse! price on sversge feil fram the record high levels exper!-
enced In 1979, Thus, with fusl prices rising continually over the 19711980 period, & major cost=
price squeeze occurred in 1980, Information oresented to the Gult States Marine Fisheries Commission
annual meeting In Octobter, 1980, forecast negative returns to the aversge vesse! owner's management
and Investment (Roberts, 1980), The forecas? wes based on large vessels (greater than 65 f+,) landing
on the average 41,000 pounds of tails, This cateh leve! wauld reflect the average catch leve! for the
vesse! class experienced in Loulsians during 1979, The ressonableness of this vesse! cateh forecast
Is reflected by coamparing the 1979 and 1980 Gylt landings, Through October 1980, Gu!fewide landings
were slightly higher than 1979 (Shrimp Statistics, 1960), The Loulslans forecast is thought to
retiect the financisl situation facing the average offshore shrimper In the Guif, As cited el!sewhere
In the plan, the severity of the financial situation Is exenpiitied by the October 28, 1980, U.5,0.C.
anncuncement of & $12.2 mililon ald progrem for Gulf shrimpers.

As indicated In Figures 3.6=! thraugh 3,6=3, the sale of Incidental iy caught tinfish has no
potential to relieve the tight net Incame situation. In the short run, the shrimp vesse!s are of
I'mited usetulness In ofher econamic endeavors. Therefore, the near temm praspects are for vessels *o
be predominately dependent on the shrimp cateh, exvesse! prices, and fus! prices to determine thelr
net Income,

The fluctuation In net incame exper!enced by shrimpers on an annual besls ocaurs on top of seasanal -
variation, Shrimping in the Gu!t Is very seasonal, Table 3.%20 shows monthiy cash tlows for 1971
(@ year when protits were made) and 1979 (a year when substantionsl losses vere made)., In both years
the net flow of cash is negative January through June and positive net tlows sre Incurred July



Table 3,5=16, Average annual costs and returns for Gult of Mex!co shrimp vessels, SO *o 80 ‘ae+ A
length, ail types of construction, 1971 to 1977

197198 19730 19746 1975¢ 19773
Ool lars
Returns :
Landings (pounds) 30,618 40,073 46,390 44,0%4 36,575
Price per pound 1,20 1.89 1,70 2,30 2.39
Receipts from sales 60,742 74,1358 78,864 101,324 135,216
Variable cos?s
lce 1,387 1,979 1,541 1,766 2,788
Fuel 6,361 9,5% 18,976 19,144 20,194
Net, supplies, groceries 2,3% 68,747 9,888 11,211 13,13¢%
Repalr and maintenance 11,708 9,593 9,337 11,643 11,143
Crew shares 19,437 23,723 26,993 32,422 43,320
Payrol! taxes 388 474 1,547 1,818 257
Packlng 2,414 1,899 2,428 2,905 3,852
Subtotal 44,250 95,5%4 70,307 30,876 94,889
Returns sbove varisble costs 16,492 20,581 8,597 20,448 40,531
Fixed Costs
Insurance 5,532 4,291 T 4,308 4,840 5,677
Qepreciation 6,333 8,177 11,228 12,607 14,623
Overhead 0 2,419 3,201 3,073 3,194
Interest 2,256 . 2,611 5,604 6,984 6,880
Subtotal 12,21 17,494 24,399 27,504 30,374
Total Operating Costs 56,471 71,048 94,646 108,380 125,0%9
Protit or loss s, 3,087 -15,782 7,056 10,157
Required return to equlty 2,836 3,155 16,590 12,587 5,399
Return o cwner managemsnt 1,633 -58 «32,372 -19,643 4,758
Vessels In sample 23 103 109 101 81
New cost of vesse! 77,949 100,641 138,188 135,168 179,981
Percent financed 87 67 67 87 80
Oepreciable 11te (years) 8 8 8 8 8
Salvage value (percent) 33 33 3% 33 38
Required return rated
(percent) 10,29 9.50 13,00 u.oo 15,00

8 Florida and Texas vessels In sampte

® Floride, Mississippl and Texas vessels In semple

€ Texas vessels only In sample

d Ref lects a base rate, determined by dond vields, plus & financlal risk premi{um,

Source: (Blomo and Griffin (1978); Gritfin (1978); Hayenga, Lacewe!! and Gritfin (1974); amd Wardiaw -~

and Grlttin (1974),
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Table 3,5=17. Ooilars per pound and pounds landed for typlcal vessal tishing In the Gult of vex!-q
shrimp tishery, 1971 to 1977

Variable! Fixed Total
Year Fuel cos?t cost cost Qevenue Pounds
1971 Q.13 0,43 0.24 1.12 1,20 50,618
1973 0.19 0,54 0.3% 1,40 1,85 40,073
1974 O.41 0.86 0,52 2,04 1.70 T 46,391
1978 0,43 0.99 0.62 2,46 2,30 44,094
1977 0.46 0.78 0.54 2.21 2.39 56,576

! Does not include crew shares, payroll taxes and packing,

Source: Computed from Table 3,516,

Table 3,3=18, Average annua! costs and returns for Loulslana shrimp vessels, 1978 and 1979

1978 size In feet 1979 size in feet
51-490 66 and $1=63 66 and
over® over
do! lars
Gross Income 94,409 166,439 104,586 188,564
Cos?ts:

Assoclated with cateh 30,482 45,789 33,882 52,163

Assoclated with effort 20,69 49,231 28,616 74,484

F 1 xed 8,383 24,949 8,230 24,034

TOTAL 99,557 119,969 70,729 150,682

Captain's pay 18,708 25,003 20,703 7 28,300
Return to owner's

management & investment 16,144 21,467 13,154 9,582

3 ha4s
b n = 44

Source: Roberts & Sass (1979),

3=7%



Table 3,519, Index of Increasing total cost and total revenue for vessels operating In the Gylt o
Mexico shrimp tishery, 1971 *o0 1977, (1971 = 100),

\

Yeer
9N 1973 1974 197S 1977
Variable Cos?t
Not proportional to cateh:
Fuel 100 149 289 292 308
Other 100 1168 134 139 1758
Praportionel to cateh 100 121 159 183 213
Fixed cos?t 100 143 199 22% 249
Total cos? 100 108 167 191 221
Totel Revenue 100 122 129 166 223
Consumer Price |ndex 100 110 122 133 15Q

Source: Computed from Table 3.5=16

through December, These monthiy flows Indicate the need for finenclie! planning within o year by
vessel owners in the industry, The anmua! budgets (Table 3.5=16) Indicate the need for finencl al
planning aver the lite ot the vesse!.

Fishing Activities Suppliemental to Shrlmlng

The rise of fuel prices has Interjected an aspect of uncertainty into the shrimp hervest busi-
ness, Shrimp vessels are subject o operating with s fuel intensive technology, Oversting costs are
theretore certain fo rise more rapidly than the general orice level, This has pramoted exper!=
mentation with shrimp vesseis In other fisheries, Although there s much written on underut!!!zed
species, shrimpers ere experimenting with the sul tadility of thelr vessels in fisheries with
estad|ished markets. The most praminent examples are the retitting of vessels to harvest swords!sh,
Snapper and grouper, end funas. Equipping s vesse! o mid-water longline tor swordtish mey cost
$20,000 to $40,000, Simiiar costs oy be experienced by shrimpers attempting to dottom longilne for
reet fish or other speclies such es tllefish, Minimsl Investmsnt is required to oquip o vesse! for the
pole fishery for blacktin tuna,

Teas shrimers sre mre sctive In refitting vessels for supplemental tisheries, The mos? pro=-
mising alternstive has been longlining for swordfish, where es many as 40 o 43 vessels sttempted *o
onter this tishery fram Teas during 1980 (Jahn Nichols, Texas AdM, persans! cammunication), Not alt
these vessels participeted the entire six month season,

Work in progress has sttempted to measure the econamic success of this aiternative for she i mp
vessels during 1980 (John Nichols, personal cammunlcation), Vessels normally shrimp In Texas from May
through October and have the possibliiities of o shemonth seeson for swordtish fram November Theough
Aprile The estimated Initial capltal cost of first time vesse! conversion to go swordtish longiinine
s $26,203, This Includes structural changes In the vessel, winches and all the longiine equipment
for a 19 mile longline, Based on oreliminary projections for 1980, s shrimp vesse! fishing tor shrimo
during six months and not tishing for six months would heve encauntered o loss of 336,309, Returns
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Table 3,520, Cash fiow by months for Gutlf of Mex!co shrimp vessels 50 to 80 fee? In lengtn,
1971 and 1978,

Jan Febd Mar Apr May June
1971!
Total Intiow 3,009 3,107 3,107 3,118 3,654 4,667
Total outflow 4,370 4,292 5,043 4,967 4,367 5,617
Net flow -1,361 1,148 -1,936 -1,8%2 -913 950
Accumylated net returns =i, 361 2,506 -4,842 -6,294 -7,207 -7,9%7
19782
Tota! Intlow 3,503 4,001 3,996 3,938 4,960 5,653
Total outtlow 6,071 6,298 6,501 6,720 7,092 8,437
Net flow 2,568 2,297 <2,54% -3,189 2,092 -1,784

Accumulated net returns -2,368 -4,86% =7,410 -10,99% -12,687 -14,471

“—‘_————__’—-—-“———,

July Aug Sep Oct Nov Oec
l”.'
Total Intiow 7,367 9,356 8,003 9,673 7,916 6,696
Total outflow 6,259 6,719 6,368 7,932 6,845 5,742
Net #low 1,112 2,841 1,638 2,141 1,07 954
Accumylated net returns =6,849 -4,004 «2,389 =288 -834 1,797
19792
Total inflow ‘ 13,074 11,969 11,929 11,778 12,645 13,319
Total outflow 11,636 10,977 11,248 11,192 10,498 12,398
Net flow 1,438 92 683 sa3 2,147 921

Accumylated net returns -13,033 12,041 -11,35%8 10,773 -8,628 =7,707

1 Florida and Texas,
2 Texas oniy,
Source: Lacewell, Gritfin, Smith and Hayengs (1974); Griftin, Nichols, Anderson, Suckner and

Adams (1978),

=77



above varisble costs would hgve been $7,743, However, fixed cos?s over the ontire year were great
encugh to cause the logs, Converting the vesse! to longlining during *he winter months would have
caused a fotal annual retyrn to the owner's ®ulty and menegement of $10,477, This results traom
selling 36,600 pounds ot swordtish (32,80 per pound) and covering both the variable costs of
longiining and the fixed costs not covered by shrimping,

The bresk=even point for the vessel! owner woauld be ot 6,500 pounds of sword$ish while the crew
would bresk even st 46,000 pounds due o the vay In which crewshares are calculsted, Wile these darta
are preliminery, it Is clesr thet sword?ish longllnlng mey be & visble aiternative tor onty g ftew of
the vessels in the shrimp #1shery because of *he ||mited swordtish resource,

Two factors In thisg supplemental sctivity are ospecial ly noteworthy, The suoplemental fisher!es
are not being developed as & year round substitute to shrimping, Rather the majority of convers lons
are fo the suppiemsntal fisheries for brief perlods during the year, As shown In Taple 3,5-20 .
shrimoing vessel!s experience negative cash flows In ssvers! months, Secondly, the share system on
shrimp vesseis historice!ly have placed *he cos? of tus! solely upon the owner, Supplementsl
fisheries which ere not fusl Intensive mey return mOre net incame fo the owner per dol lar of gross
income than the situation with sheimp, Consequentily, the supplemental tisheries do not have to yleig
the same gross Income as shrimping fo be campetitive,

3.5.2,2 Investment In Vessels, Scats, snd Gear

Tadble 3.5=13 Iists annual estimates of the nusber of vessels end boats In the domegtic shrimp
fleet, a3 vell o3 estimated gross tons and orter trawis per vesse!., These estimates Indicate that
since 1970 Guit shrimp vessels have aversged 76 percent of the number and 83 percent of the gross ton=
nage of fotal U,S, shrimp vessels. The average grass tons per vesse! In the Gulf Is helt agaln as
large as that In the South Atlantic fleet. Since 1970, Guit shrimp bosts have averaged 83 percent of
the total number of U.S. shrimp doats, The Gulft vessels sre comparatively new: In 1975, 23 percent
of the vesseis had been constructed within the 1970 to 1979 peried and 32 percent In the 1965 +o 19758
decade. .

Investment In vessels and gear is only avalliable for o !imited portion of the vesse! camponent
ot the fieet (Tadle 3,514, fram Warren and Grittin, 1978), Ag Indicated, the cast of s vesse! has
Jumped sherply during *the 1970's, In addition, dats fram one mamy facturer Indicates the beslc price
of a typical vood vessel has !ncressed by 44 percent fram 1977 to 1980, The Increese of s tibergiass
vesse! has deen 42 percent, infiation, the trend to larger vessels, and additlonal squipment are the
principal causes of the increase. Qbviously, a larger income is now required to justify Investment in
the vesse!s. Larger Income has Deen forthcaming, however, Figure 3,512 sShows that the value of land-
Ings per gross ton of vesse! hes Increased by $190 per ton or more from 1962 to 1974, Notice,
however, thet catch decliined over 300 pounds per ton for the same perlod,

The 16 yeer trend shown In Teble 3.9=13 shows a signiticant Incresse In WVerege gross tons per
vessel. This statistic may reflect the larger vesse!'s adliity to #tish In inclement weather, |ts
increased range, and Its atiractiveness 1o more campetent crew Remders. There are no current studlies
over a sufficlently long period of time to investigate econamlic protitadbility by size of vesset!,
however, studies that examined this question have been done for several individual years (Lacewe!!,
Grittin, Smith end Hayengs (1974); Werdigsw and Grifttin (1974); Grittin, Nichols, Anderson, Buckner and
Adams (1978); and Griftin (1978); Robderts and Sass (1979), Figure 3,513 shows the results of a
regression anaiysls of aversge cost based on 1973 dats collected fram 118 vessels In Fiorids,
Mississlop) and Texas, In the Fegression snalysis construction, length and ef tort (effort Is desed on
horseoower and length of footrope) were used ss dummy varisbies In estimating the aversge cost
squation, All costticients were signiticant at the 99 percent level. The estimated cost equation
explained 79 percent of the veriation of the data, Predicted average cost values for *he 119 vessels
are plotted with average cost on the vertical axis and pounds landed on the horizontsl axis, Vesse!s
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Figure 3.5- 12= Pounds and Value of landings per vessel ton harvested in the Gulf of
Mexico shrimp fishery (calculated from Tables 3.5-12 and 3.5-13).
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tend to fall Into tive general classes. Notice In Flgure 3,%13 tnet st any glven pounds produced
that larger vessel!s have a higher average cost which means they have s higher dreakeven orice per
pound, Converseiy, at any given orice larger vessel!s mus?t Iand more pounds of sheimp to breax even,
A comparison of vood and steel vessels shows thet steel vesseis have a higher average cast than wooa,
Wooden vesse!s with a higher ef fort Index (larger engines and nets), but of the same length category,
have higher aversge casts per pound, This could be caused dy less fue! efticiency and/or larger
Investment In engines,

The combined Influence of Nigh fusl prices and lowered exvesss! shrimp prices In 1980 tocused
attention on the costorice squeeze In the shrimp industry, Fuel efficlency In trew| tisheries,
Including shrimp, was a toplc frequentiy discussed by shrimpers when planning vessel constrycrion and
operation, Unfortunately, econamic budgets deveiooed for vessels In'the mid o late 1970's wers not
sufticiently detalled to make definitive conclusions sbout vesse! fusl! eftictency In relation o
vesse! size., Roberts snd Sass (1979) report medium size (31 to 69 feet) shrimp vessels in Loulslana
during 1978 had sdbout twice the gross revenue cer do!lar of fuel as dld targe vesseis (greater *han 55
teet), Since the large vessels caught shrimp valued at $3,14 per pound In 1978 campered to $2.47 for
medium vessels, It is evident that large vessels are harvesting shrimp of a size not harvestadle by
the medium vessels, It should also be noted that the Loulsliana resesrch Indicated small (less than 50
feet) vessels were less efticient In terms of gross reverue per dollar of fus! costs *han medlium
vesseis., Thus, cautlon s advised when attempting to correiate vessel size with fusl et ticiency,

warren and Grittin (1978) In a 1977 survey constructed econamic budgats for two shrimp vesse!_
groups. Small wooden vessel!s (28 to 33 feet) landed $7,74 worth of shrimp per do!lar of fusl cost,
Wooden vessels in the largest (36 to 80 feet) class landed $7.69 of shrimp per dollar of fusl cos*.
Ancther aspect of thelr study points out the problem of generslizing cdout fuel efticlency of various
vesseis. While wooden vessel!s in the large class landed $7,.6% of shrimp per dollsr of fusl, steel
vessels of The same length class landed $3.88 of shrimp, Thus, speciflc studles would be necessary o
clarity the situation with respect to fuel efticlency of various types of vessel types and sizes,
Analyses shouid explore eftticiency by several criteris.

Investment In new vessals appears to be cyciical In nature; severs! consecut!ve good shrimping
years induce a major increese In new crat? construction and severs! consecutive bed years result In a
proncunced reduction, An example of this can be seen in the number of |icenses sold for vessels *o
fish in the Gult waters of Texas, Tadble 3,3=21., Econamic conditlons In the Gulft shrimp Industry began
to dectine In late 1973, Econamic conditions were untavorsdbile through the middle of 1975 when they
turned sround and vere favorsbie through 1978, In 1979 conditions vere neer the bDreskeven point and
1980 Is & clesr, negative net Incame situation, As @ result of these econamic ups and downs, Texas
Guit licenses sold decreesed fram 1973 to 1976 by 89 vessels, » tag effect of a yesr to & year and s
halt, Licenses 30id Increesed through 1979 but are expected to decreese In 1981 because of current
econamic probliems.

The favorsbie econamic conditions fram 1976 to 1976 precipltated an expension In vesse! and dDos?t
Investment in Louisians, Ous fo the lag effect, expansion can be more sccurately portrayed by viewing
the 1976 to 1979 period, Resl!dent shriep vessels increased 41 percent detween 1976 and 1979 (778 to
1,093), Boats In Louisiana Incressed fram 9,692 to 14,217, Using the aversge market welue of
Loulsiana vessels In 1978, the Increase In vessel Investman® between 1978 and 1979 vag ostimpted *o De
$7.5 milllon, Bost Investmen® In Loulsiana Increesed $4.6 alllion for s camdined one year |ncrease of
$12,1 mit)lion (Roberrts, 1980),

3.9.2.3 Capitalization

Blological 1fterature dealing with fishery management s replete with the dlscussion of
"overtishing®, The econamics profession has deveicped 8 similar body of Il terature which attributes
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Table 3.5=21, Number of Texas !lcenses sold for Gult snrimping only

Year m Net Change
1978 1,763

1976 - 1,674 -89
1977 1,804 130
1978 1,852 48
1979 1,937 as

Source: Swartz (1980),

the eventuality of overtishing to the common property nature of f!shery resources, Econamie ll?or;-
ture aiso identifies econamic waste a8 an inherent sspect of hervesting cammon property fishery
resources, ;

Factors Atfecting Capitalization

As outiined In some detall In Section %5.1,2, econamic caoecity In any firm Is determined by the
level of product orlces, the expected marginal productivity of Inputs and Input prices, Industry
expansion or growth tekes place when firms in the Industry sre earning g protit, Thig expans lon,
through the entrance of new tirms, or through Individust! #1rmg growing larger, will cause greater
demends on resources, The incressed demand for FeSources Increeses Input prices which Incresses pro-
duction costs P9 producers using the rescurces (Inpurs), At the sane time the Increesed supply of
products reduces finel product prices. T™his growth pattern continves until protits to individual
tirms In the iIndustry are ol ininates,

These same econamic forces sre ot work In the #ishing Industry, However, one primary resource
or Input (the stock of fish) Inte the production process Is common property rather then private groe
perty, The fish belong o no one person, dut to all the pecple In comson, They decome private pro=
perty by Institutional arrangement or after they are hervested., Thus, no "price” is pald for the tish
Fesource and the tishery Is ususl ly referred 1o es an "open sccess® sifuation, The norms! restraints
that increesed Inpu? prices pisce on Industry growth ere thus not fully effective In common praperty
Industries. That Is, inguts Into the tishery will continue to be used longer In the growth process
than they would In private property Industries, This results In toral Industry fishing ef fort beyond
the level necessary to produce maximum econcmic yleld (MEY), Totel Industry tishing effort could even
oxpand fo the extent that maximum sustaingdle yleid is surpassed. These events ocur due to rational
econamic decisions of #!shermen oecting as Individusls, Incressed offort by Individual fishermen Imposes
an unsccounted for cast on all other fishermen, This Incressed cast due to overtishing eventually ‘
curtalls production, This situation Is sometimes referred to as the "tregedy of the commons”, The
excsotion to this occurs when growing consumsr demand Incresses xvesss! prices more than the
Incressed costs resuiting fram overtishing, Since there Is no "price® or "cost® put on the raw flsh
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Input, [ts orice does not rise as *he factor demend for 1t becames greater as |t becomes mre scarce,
1¢ the flsnh FESOUrce were "priced®, cost would Increase and tishermen would be encairaged to decrease
tishing etfor?, and further capitalization Into the tishery would be discouraged,

Ouring periods of econamic prasperity when shrimg orices are rapidly rising, orotits to the
owners of Shrimp vessels have been over and sbove the returns their capital cayld have earned In other
alternatives. In econamic terms, "excess orof i ts® have been generated, Borh existing owners and new
entrants Into the fishery have been encauraged to meke new capital investments In the tishery, when
prices declined, vessels continue to fish in the shor? run even gt a loss as long as the retyrn
genersted covers variab!e cpersting (trip) coats, When Fovenues vere not large encugh to cover
variable costs, vesse!s have been tied up for perlods of time, The normal decision of the owner oyl
be to sell the vesse! and use the capitel olsewhere, However, as Is the case with much agricyliturai
equipment, shrimp vessels reoresent a3 clsssic case of asset tixity (Johnson, 1938), No entreoreneur
vants to Invest capital In o shrimp vessel thet will vield a negative return which mekes It dltticuler
to sel! vessels. Thus, along with the other prodlems caused by the ooen access naturs of the sirimp
tishery, vesse! owners somet!me face econemic herdships because of Investment dec!slions made during
times of repidly rising prices,

In symsery, the srgument Is thet given an coen scomss tishery and repldly rising prices (more
raldly then cos?s) for the product, overcap | tallization fram an econamic standpoint is Inevitadie and
will became worse as product price continues to reidly rise. The only vay 1o siow down the overe
cspltatization process Is to artificlally Increese costs of fishing to the tishing vesset through fees
for the right to fish, Free sccass and rising demend will resu!? In effort levels beyond that *
necessary for the maximum econamic yleld and possibly beyond thet required o hervest the max | mum
sustainable yield, This situstion will usually place vesss! owners In negative return situations
during times of falling demand for shrimp,

Focusing on the econamic Impect of free access, then, invoives dellideration over the quantities
harvested and the effort and capltal expended, Much debdste normaily ocaurs when praponents of MEY
management argue that not only less effort but aiso lower harvests will be benetliclial to fishermen,
processors, and soclety at large. As Gulland (1972) Indicates, shrimp fisneries exhibl+ t lat=t00 ped
vield curves, A® high levels of effort, the Impiication Is thet reductions In tisning effort are
Ilkely o result In proportionsily smaller decreeses In shrim landings. Thus, mansgement of fishing
stfort at some polnt below MSY mus? de concerned with the benetits and costs of reducing fishing
etfort, Econamists note that free access to fishery resources lesds ™o overtishing, lower systalned
vleld, and higher costs, WIth overtishing and lower sustalned vleld previously clted as not a vailld
concept In the Gult shrimp tishery, the benefits to socliety from sny benef!tecos? meesurement wst
mainly come fram reductions In hervest costs, Reducing the total hervest cos? wauld Involve reducing
the number of firms (fishing effort) In the Industry, There is evidence that other msasures o reduce
tishing effort, such ss quotes, gesr restrictions, shortened seasons, efc., actus!ly Incresse cspltsi-
1zation and coats (Crutchtleld and Zel lner, 1962),

Although the snnual nature of the shrimp crap provides some dlological uniqueness, the Gulf
sheimp fishery Is subject to the sound sclentitic rgumant thet al! meture free access fisheries
became overcapitalized (overcapitslization Selng the tishing effort or number of firms beyond that
necessary to harvest the MEY), Very littie analysis is reguired to show that the Ideal world, perhaps
MEY for the econamist or MSY for the blologist, is batter than the laissez=taire real wor!d of free
access to fishery resources (Cosse, 1968), As pointed out sbove, however, methods o schleve MEY or
even MSY may be more burdensoms o the resource users, society, and govermment, Simply stated, the
1ssue of overcap!tal!ization and Iimited entry as a mesns of oliminating It really only require that a
oroposed shrim hervest de Judged better or worse then the existing harvest when all benef!ts and
costs are considered., The problem of overcapltalization In the shrimp tishery, however, !s not as
simple as might firs? appeer.
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Capitalizaticn In +he Shrimp Flishery

The extent of overcapitaiization in the Gult of Mexico shrimp tishery cannar b® precisely srareg
at this time fram the standpoint of & specitic research study designed To address *his question,
Grittin, Lacewel) and Nichols (1976), esrimated *he otimum ot fort leve! for the Gulf Sheimp fishery
for 1973, This study Indicated thet the qullidrium tevel of of for? under coen access tishery con-
dltions at 1973 average orices with o norma! return 1o 'abor, management and investment was 201,800
units of ettort or 2,277 vesseis. Actus! tishing eftors during 1973 was estimated at 304,431 untrg of
oftfort or 3,433 vessels., The cotisum ef fort thet waximized econamic rent to the fishery was 109,300
units or 1,213 vessels, This genersted an econamic reat of $22 mi!ilen doifars, reduced toral
Industry revenue from $136 miliion ro 389 mililen ang reduced shrimp landings from 80 miltion *o $2
mililon pounds,

it Is clear that the mansgemant of the sheimp tishery to achlieve econamic optimums would necess |-
tate a drestic reduction In the aount of effort spplied in the tishery, and hence s reduction in tne
number of vessels aliowed to fish, The resuits of such fenagement goel would be a lower total
Industry cas?t, possidly lower revenues (depending on elasticity of demand for shrimp), fewer vesssls,
higher orotits per vesse! and probedly higher shrimp prices *o consumers, To accampiish this goal a
program wouid have to be Implemented tThet would rax ey the econamic rent generated and return tne
rent fo soclety. The centrai question wauid B8 concerned vwith whether the benetit to saciety of suen
§ Mnagement program would de grester than the cast to soclety of Implementing the progran,

There are tvo ather Issues, eech desling with the demend for sheimp, thet aiso have an et fect on
the extent and Importance of overaapitaiization, The tirst Is that Gates and Norton (1974) clearly
demonstrate thet the level of tishing ettort (capital) ylelding EY Is acr necessarily the same as
that representing meximum econcmic ofticiency (MEE), MEE Is thet level of tishing effort at which the
velue to soclety of the last unit of shrimp produced Is equal to the cost to soclety of producing that
unit, MEY Is equal to MEE only when the price of sheimp Is pertect!y elastic, thet Is, when uniimited
quantities can be purchased without the price rising, The demand for shrimp is quite different from
this situation, and the resuit ig that MEY and MEE are nor identical, In tnig case, MEE, not the rent
maximization assoc!ated with MEY, might be the Soropriate econamic goel for soclety, Further, the
MEE goe! would induce en even lower harvest than thet of MEY, since the industry generstes costs to
society by using & commeon property rescurce. These costs invoive the physical, human and monerary
resources used in the tishery which could be better employed In ofther sectors of the econamy. Their
use In the fishery bids up their prices theredy creating Inf lationsry pressures,

The second Issue Is concarned with the impact high levels of consumer demands have on the size of
cost savings from decressing the nuaber of sheimping firms (capitalization), Bell (1972) recognizes
thet, at high levels of consumer demand, maximum econamlc vieid (MEY) snd meximum oconamic efticlency
(MEE) for all prectice! PUrPOSes are identical goels, even In view of the sbove argument, |f MEE |
consldered the appropriste econamic goal, then the degree of overcap!ts!!ization would be much less
during levels of Nigh demand for shrimp, White *here Is some evidence of overcapitalization in the
shrimp tishery the econamic performance of harvesting tirms, thelr cuners and employees Nave st cer-
taln times sppesred satisfectory, Pertormances during other times heve not been so satisfacrory,

Perhaps the most important factor that reguiates the econamic status of the shrimping industry is
consumer demand and the rise and fei | of consumars discretionary income, Sheimp are normal ly thought
of a8 a luaury consumer item with thelr consumption highly responsive to the avalladiiity of consumer
discretionary Incoms. Estimates of the smount of shrimp eaten cutside the home In restaurant
situations range from 60 ro 80 percent of gl sheimp sold. In fact, according to Quick Frozen Foods
(1980), 83 percent of the trozen shrimp consumed in the U.S, during 1979 vere consumed In the ingt|y-
tional trade with the remining soid et rerall, Thus, as discretionary income deciines the domand for
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shrimp dec!ines, Processors some®!mes have 1arge Inventories of sheimp purchased a* higher orices
which must D8 3OId at 3 loss or held until price rebounds, Exvessel prices normsliy drop as *ne
deciine [n consumer demand reaches the dockside level!. The orice movemsnt of shrimp as related +o
Nistorical downturng In the U,5. econamy can be vividly Illustrated, Miller (1979) Indicates *hat
historical downturns In shrimp prices have occurred during 1954 +o 1953, 1938, 1963, 1967, 1970 and
1974, Four of These six years (all exceot 1963 and 1967) vere recessionsry years as measured by
decl!ines In real gross national product whiie the ofhers were 8ssoclated with business downtyrng, The
same situation occurred during 1977 and 1979 to 1980, The shrimp Industry has also lagged benling *he
general econamy in terms of recovery,

It Is during these periods of price declines that the shrimp Industry has suffered *hrough
oerliods of econamic loss, perticulariy at the vesse! level, As discussed sariler, the Industry has
operated without spparent oroblems during perlods of rising prices, However, econamic success
during these periods has led to capital Investment and relnvestment in the tishery to such levels *nar
short=term econamic losses have occurred during the price dec!ine periods, Further campounding these
broblems has been the rapid rise In the cast of dlesel fus! which Is & mejor 1nOut cos? |tem In the

harvesting of shrimp,

The Importance of this rapid Incresse In fusl prices vas masked somewhat dy the more rapid
Increase In shrimp orices, Mos® shrimp vesse!s were returning good profits and many owners were using
high orotits to reinvest in the fishery during this period with replacement and/or new vessels, Many
used this profit as leverage capl!tal for new losns o expand fleet sizes, Surdl, et al, (1979) repore
that a total of 311 shrimo vessels vere buflt or on order for *he Gulf of Mexico during 1979, witn 271
bul 1t or on order for 1980, This reoresents an sporox!mate 10 percent Incresse In the fleet size In
about a one year perlod which represents g dramatic lnermo in capltal investment in the fishery,

when the U.S, econamy entered Into the recessionary perlod beginning In late 1979, consumer
demand slacked and the price of 21=25 raw headless shrimp fel | repldly to a low of $3.82 In May, 1980,
This represented & deciine ot 29 percent in a nine month period,

Fuel prices did not decline, Investment signals misread during 1978 and 1979, when raoidly
rising sheimp prices masked *™he !mportance of the repidly rising fuel prices, placed many shelimp
vesss! cwners In severe econamic stralits, beginning in the oarty summer of 1980, Between !971 ang
1977, fusl costs represented between 14 and 24 percent of tote! revenues of most shrimp vessels,
Since fue! prices aimos? doubled Between 1977 and 1980, and price (and hence total revenues) fell by
almost 30 percent fram 1979 Nighs, It Is essy To see that fuel casts cauld have represented aimost
halt of total revenues., Meny shrimp vesse! owners have nof been sble to meet mortgage payments and
have attempted to generste suppor? for contrails on Imports In an attempt to stimulate domestic prices.
Reoresentatives of the shrimp industry met with the Secretary of Commerce during October, 1980, to
discuss the econamic situation In the shrimp industry,

This meeting resulted In a statement |ssued by the Secretary ot Cammerce .on October 28, 1980,
This statement indicated thet the shrimp Industry vas facing s critical economic sifuation, A cost
price squeeze caused by rising fusi costs camdined with dec!ining consumer demand and deoressed orices
had placed a significant portion of shrimp harvesters In Jecoardy of dankruptcy and hed undermined the
long=time viabliity of the Industry, T™he Secretary offered s program of assistance o help shrimp
vesss| operators westher the current econamic and energy crisis and to pramote resfrycturing the
I ndustry o enhance long=term productivity and campet!itiveness, In summary, the program calls for the
formetion of a high=leve! NOAA task force to oversee. the Imp lemantation of:

Te $11 mitlion of Department of Commerce *unds made avallable for low cost loans with the possi-

bI1ity of an additional 35 million in the future. These monles w!ll resy!lt from removing a
moritorium on the Fisheries Loan Fund and through EDA funds.
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2, Encouraging passage of the American Fisheries Pramotion Act which will place $20=30 mii119n
1n toreign fees In the Fisheries Loan Fund by late 1981,

3. Examination of the legistative possIbIlity of a vessel dedt consolldation program wien
possidie Interest subaidies.,

4, Assistance on a case=by=case basis with EDA logns for refitting of vessels ftor particloation
tn underut!iized fisher!les and purchase and ingtal lation of new energy and other cogtesaving
squipmen® for vesse!s remaining In the shrimp tlshery, A direct one=time fyue! adjusrment
grant requested by the Industry vas not feit to be consistent with the pollcy of encouraging
fue! conservation,

3. Use of $200,000 In S=K money in 1981 to make avellsdle tishery production and market services
for shrimp operators desiring to sel! thelr vesseis into underuti!ized tisheries,

6. Making available $! milllion tor a mjor sestood consumer education and Information ef forr,

7. Support for s shrimp marketing councli,

8, Formation of a top=leve! committee to ldentity resesrch end develcoment priorities directed
at improving vesse! productivity and efticiency with firgt attention given the shrimp prodyc=

tion sector, -
9. Provide support through S=K money for the estabiishment of & Shrimp Resssrch Foundation,

10, Dlirection for the U.S. !nternstional Trade Commisslion to begin the Immed!iate examination of
the range of possible remed!es under existing law of any herm shrimp Imports are csusing the
domestic shrimp Industry to suffer through thelr effect of & dempening on prices, The U.S,
Trade Reoresentstive will aiso be asked to establish an Intersgency task force to analyze the
Impgct of shrimp lmports and o provide recammendations whether temporary Import rellet
MOSsSUres are necessary and advisadle, Talks will 8is0 be held with shrimp oxport ing
countries,

Hence, It becames quite apperent thet with N open access fishery and rapldly rising demand, tre
capitalization level of the shrimp tishery can be dramatically raised. The intluence of uncontrollable
external factors such as repldly rising fusl prices and the normel consumer demand related price
movements then makes the overcsp!ts!ization question spparent during the less satisfectory sconamic
periods, The relevent question decames do the positive econamic denetits enjoyed during perfods of
reoldly rising price outweigh the negative benetits which became evident during periods of low prices
and to what degree would |leited sccess reduce these negative benet!ts?

3¢3.2.4 Annuail Participation In the Flshery

Annual participation In the tishery may be msasured In terms of fotsl doats and vessels par-
ticlioating In the tishery, A more precise estimate includes conslderation of time spent tishing such
3s vessel and bost days fished and/or men days f!shed per period of time. These aiternative est/metes
of annual perticipation sre considersd In this sectlon,

Vesseis and Boets

The number of boats and vessels In the Gult of Mexleco shrimp fishery are svallable In pubd|ished
form through 1979, Shortcamings, however, exist in the data. Boats and vessels recorded in Fishery
Statistics of the Unlted Stetes contalin dupilication when Indlvidua! states are reviewed, These dars
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record the number of cratt landing shrimp In each state. Oue o the mobi |1ty of the fleet some Soa*s
and vessels are recorded In more than one state, Guif fotals but not state totals are ad justed ‘or

duplication,

Total shrimp vessels fishing In +he Gult of Mexico Increased fram a low of 2,600 In 1962 +o » hign
of 4,091 In 1973 for the 1960 to 1975 period. After 1973 the number of shrimp vessels In *he Gult
dec!ined o 3,890 by 1979 (l.f.?_ yoar of pubiished data), :

The number of vessels landing shrimp hes been greatest In Texas each year since 1960 (Tedile 3,%-22;,
Overs!| the number of vessel!s Increesed over the 16 Yoar period to a high of 2,294 In 1973, (ouisiana
I's the second most Important state for landings by shrimp atter trawi vessels, The Loulsiana trend in
vessel numbers Is simifar to the trend for Texas; the number graduslly Incressed snd resched a peak |n
1973. Filorida and Alabems aiso have had Incresses In number of Shrimp vessels over the perlod and
both also had peak years In 1973, Mississippl Is the only state showing an overs!| decresse In number

ot shrimp vessels landing In their ports,

The total number of shrimp ofter fraw! dosts gradually Incressed to 5,109 In the Gulft of Mex!co In
1968 and then deciined to 4,500 In 1972 (Tedle 3.5=23), By 1975, the number of shrimp boats Increesed

*to 5.0“.

Louisians has the greatest number of shrimp otter traw! boats landing In her ports,
accounting for between 60 o 70 percent of al! shrimp bosts in the Gulf, Texas and Mississipp! are
the next two states In Importance In terms of number of shrimp basts landing In their ports, Both ™
states experienced an Incresse In number of shrimp doats over the 16 yesr perlod, Number of shrimp -
bcats landing cateh In Floride and Alabems deciined over the sams time perlod,

Trends In number of otter traw! shrimp boats were less consistant by state then were trends in
number of shrimp vessels, Year=to=year verlation vas greater and pesk yeers were usual Iy dltterent
for ssch state, Yesrs of pesk shrimp bost ctivity by state weres 1966, Texas; 1972, Louls!ana;
1968, Mississippl, and; 1963 for both the Florida wvest cosst and Aladems,

Comparison of bost and vesse! totals with and without dupiication (Teble 3,522 and 3.5=23) gives
an Indication of participation of vessels and boets In the shrimp #ishery in states ather than thelir
home state. The number of vessels recorded In more than one state ranged fram & low of 1,022 In 1962
to & high of 2,080 In 1973, If each vessel only lands sheimp In one other state In addition to It
home state, these est!mstes represent meximum eatimntes of vessels participating In the tishery In
nelighboring states, 1f ecech vesse! tishing outside of its home state landed shrimp In all Guit gra=
tes, a nininum of betveen 270 and 520 vessels would have participated in fisheries cutside of thelr
home states. These nminimm and mexisum estimetes provide a range on the number of vessets pere
ticipating In tisheries In other stetes,

Setween 1960 and 1967 reistively few boats landed shrimp cutside of thelr home states (Tadle
3.3=23)s After 1967 no bosts fanded shrimp In Guit states other then thelr home states,

in addition to the participation of Gylt of Mexico basts and vessels In several Gult states there
has been recent reports of movement Into Gulf vaters by the south Atlantic tleet, especially during
perliods of low production In the south Atlantic states, Studies now under way pinpoint current casual
evidence of mobdlilty,

Only unpubliished estimates developed fram the "code book® used by port agents are avalisble for
current indications of the number of vessel!s and boats participating In the Gulf of Mexico shrimp
fishery (personsl cowmmications with J, Ernest Snel |, NMFS, Migal Center), These estimates are
based on the vessel code book through June, 1980, The total numdber of shrimp otter trew! vesssls In
the Guit of Mexico was 4,585 ss of June, 1980 (Tedle 3.3=24), This represents a considersdie Increase



Table 3.5=22,

Number of shrimp otter trawi vesseis by state, 1960 to 1975

Year Florida Alabama Missississippl Louls!ana Taxas
west Coast
1960 869 222 439 1,239 1,521
1961 37s 187 447 962 1,541
1962 823 168 451 90% 1,279
1963 847 247 432 1,262 1,3%6
1964 901 230 405% 1,343 1,387
196% 8453 9% 409 1,299 1,371
1966 886 366 410 1,342 1,809
1967 891 397 351 1,422 1,675
1968 936 467 486 1,447 1,818
1969 932 506 464 1,502 1,806
1970 83 448 452 1,693 1,723
197 756 456 344 1,517 1,931
1972 849 451 310 1,624 1,900
1973 1,054 550 365 1,908 2,294
1974 913 4% 245 1,446 2,006
197% 932 435 237 1,387 1,758
Year Total exclusive Torat® Including Vossels In more than one state
of duplication dupllcation Mgx | mym Minimum=

1960 2,941 4,282 1,791 448

1961 2,686 4,012 1,326 332

1962 2,600 3,622 1,022 256

1963 2,697 4,144 1,447 362

1964 2,782 4,286 1,484 bYAl

1965 2,849 4,219 1,130 343

1966 2,942 4,413 1,4M 368

1967 3,148 4,736 1,590 398

1968 35,430 5,201 1,1 443

1969 3,969 5,210 1,641 410

1970 3,579 5,129 1,9%0 388

1971 5,487 5,004 1,517 379

1972 3,683 5,134 1,451 363

1973 4,091 6,171 2,080 520

1974 3,788 5,049 1,264 316

1975 3,690 4,769 1,079 270

8 Comouted as the summation of vessels landing In each state,

® vaximum number of vesseis (anding In more than one state, Camputed as the difference in totals

with and without duplication,

Minlmum number of vessels,

Source: Flshery Statistics of The Unlted States,

3«89

Assums each vessel fishes only In one other state,

Camouted by dividing maximum number of vessels by four.
vessel fishes In all states In addition to |Tts homes state,

Assume sach



Tabie 3.5‘250

Number of shrimp otter traw| boats by srare, 1960 to 1975

Florida

Year Alabama Missississippl Loulsiana Taxas
west Coast
1960 % 206 385 1,999 a2t
1961 104 192 346 1,920 EW.°)
1962 "t 231 356 2,443 393
1963 127 247 357 2,867 313
1964 107 2351 360 2,967 E)]
196§ 114 206 396 3,236 245
1966 98 203 380 5,261 36!
1967 93 174 594 3,402 724
1968 84 139 634 5,471 731
1969 76 19 619 3,452 545
1970 76 149 600 3,250 429
1971 70 169 618 3,465 506
1972 56 179 540 3,629 438
1973 82 156 452 3,603 430
1974 78 27 416 3,581 " 187
197% 73 133 433 5,549 344
Year Total exciusive Total® Ineluding Boats In more than one state -
of duplication duplication Mex | mu Min{mum
1960 3,089 5,101 12 3
1961 2,987 2,99 4 1
1962 5,927 3,944 17 4
1963 4,481 4,517 36 9
1964 4,360 4,360 0 Q
196% 4,798 4,797 12 3
1966 4,797 4,803 6 2
1967 4,983 4,989 (-] 2
1968 3,109 5,109 0 0
1969 4,817 4,817 0 0
1970 4,495 4,499 0 0
1971 4,828 4,828 0 0
1972 4,8489 4,848 0 0
1973 4,723 4,723 0 0
1974 4,589 4,989 0 0
197% 5,054 5,054 0 0

8 Computed as the summation of bosts landing In each state,

5 Maximum number of boets (anding In more than one state,
with and without duplication,

Camputed as t™he dlfference In totals

Assume each vessel fishes only In one other state,

€ Minlmum number of bosts. Computed by dividing maximum number of boats Dy four. Assume each
vesse! tishes In all states In addition to [ts homes state,

9 Reported Incorrectiy as 4,500 In publiished statistics.

Source: Flshery Statistics of the United States,
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from 3,690 vessels In 1973 (Teble 3,5%22)., The number of S0ats also Increased from 5,0%4 in 1975 *s
5,47% In 1980, The relative Importance of Individual states in terms of numder of Scats and vessels
Is the same as Indicated In the previous discussion, however, the nymbers recorded Dy state are icwer
due to a !ack of duplication In the 1980 estimates.

S8oat and Vesse! Days Flshed

Annusl perticlipation In the shrimp tishery can be soproximated In several ways. Tots! days (24
hour units) fished represents an estimate besed on the number of dasts and vessels and number of days
tished per cratt, Total vesss! days fished were 88,400 in 1962 atter which time total vesse) days
Increased to a maximum of 149,184 days In 1969 (Tadle 3.5=23), Overa!| the number of vesse! days
fished per vear incressed 32.8 percent from the 1962 to 1964 period to the 1972 to 1974 period. This
Increase In annual perticipation In vesse! days per yesr was mainly 3 functlion of the number of
vessels which Incressed over the period while there was ne oversl| trend in number of days fished per
yesr, However, pesk number of Total vesse! days per year were assoc!ated with years with high days

tished per vesssel,

Annual participation In the boat fishery was sooroximately 50 percent of the partlcipatiom In the
vessel fishery during the 1962 to 1964 period (Table 3.%=25), The large Increase In average days
tished per boat over the perliod, however, Incressed fotal days fished by boats to wproximmtely 6%
percent of total days tished by vessels, Total days flshed per bos? Increased from sporoximately
50,000 days at the beginning of the period to epprox!metely 90,000 days per yeer during 1972 to 1974,
Oversi! the total days fished by bBoth boats and vessels was 229,802 days annually during the 1972 to
1974 period.

The level of annual participation Is & function of protits in the tishery which decend on catch,
costs and prices. Oute are not avallable on alil of these var!sbles over time. Cateh per day #!shed
general ly declined for both bost days and vesse! days over the 1962 to 1974 perlod (Teble 3. %=12),
However, incresses In prices were sutficlient that tota! annua! revenue per bast and per vesse!
more than doubled over this period. (Table 3,5+26), The total number of baats and vesse!s par~
ticioating in the fishery was positively related with exvesse! prices (compare Tadles 3,52 and
3.5=13),

Man=Oays Fished Per Sesson

Tota! man=days fished per season on vessels was estimated as the number of vesse! fishermen (fram
Table 3.3=26) muitiplied by the number of days fished per vesse! per year., These verse compuyted on a
24 nour day basls, Man=days on bosts were computed In the same way (from Table 3,%=27),

Tots! man=dgys on vessels veried widely fraom yesr to yesr wi?h an overal! Incresse of 20prox|me=
tely 30 percent betveen the 1962 to 1964 period and the 1972 o 1974 period, (Tasble 3.5-28), Toral
number of days fished on basts remeined relatively stadble between 1964 and 1971 “but then Incressed
congiderably. Total days fished on bouts and vessels averaged 326,181 days during the 1962 to 1964
period and then Incressed 34 percent to en average of 437,894 days per sesson during the 1972 to 1974
period,
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Table 3,5=24, Number of commerc!al vessels and boats partici

by state excliusive of duplication, 1980

pating In Guif of Mex!co shrimp tishiag

State and Reglon Vesseis? 3oats?
Floride West Coas? 690 178
Alabame 469 150
Mississippl 280 450
Loulslana 1,300 4,000
Texas 1.8% _J00 '
Tatal Guit 4,585 5,475

8 Recorded vessels and bdoats landing through an ldentified desler,

Source: Code book used by port asgents of the NMFS, Personsl communlcation with Jo Ernest Snell,

Table 3,5=25,

Annual participation In the shrimp tishery by vessels and bosts, 1962 to 1974

Vessels Boats

Days? fished Total days Total days Days flshed
Year Number per vesss! fished Number tished per boat
1962 2,600 34,0 88,400 3,927 8,120 14,8
1963 2,697 41,9 115,004 4,481 38,537 8.6
1964 2,782 41,1 114,340 4,360 55,372 12,7
1965 2,849 9.9 113,673 4,785 56,463 11,8
1966 2,942 38.6 113,961 4,797 62,361 13.0
1987 3,148 3.9 116,087 4,983 86,274 13,3
1968 3,430 35.4 121,422 5,109 69,993 13,7
1969 3,569 41,8 149,184 4,817 52,509 10.9
1970 5,579 3.6 134,970 4,493 63,178 14,5
97N 3,487 3.3 137,0% 4,828 68,078 14,1
1972 5,683 .9 146,992 4,848 88,234 18,2
1973 4,091 34,2 139,912 4,723 97,7668 20,7
1974 3,785 3%.0 132,473 4,589 90,403 19,7

3 Day = 24 hours of fish! t1ime,
ng

Source:

Fishery Statistics of the U.S,
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“ania 3,95=25.

Sross salas oer vessel ang r hoa*, 19A2 *o 1975
ol -] ’

Tortal boats

Computed from Tables 3,512, 3,%13 and 3,5=2,

Gross sales 5ross saites Gross satas

Year and vessels per vessel oer vesse! oer hom*
(catch statistics) (catch statigring)
e dollars

1962 6,927 9,278 12,846 3,930
1963 7,178 8,8%2 15,387 2,098
1964 7,142 8,778 14,630 2,202
1965 7,634 9,288 17,234 1,985
1966 7,739 10,721 21,040 2,545
1967 8,129 11,142 21,774 2,428
1968 8,539 11,222 19,942 2,%84
1969 8,386 12,051 20,818 3,699
1970 8,074 13,399 22,744 3,918
197 8,318 16,389 28,907 4,909
1972 8,183 19,234 32,609 3,672
1973 8,814 19,498 28,990 7,262
1974 8,374 16,4853 26,367 4,947 _
1978 8,334 20,188

Tahle 3,3=27(a), Resident vesse! shrimp fishermen for the Gulf and Gult states (1998 to 197%)

Total Floridas
Year Guit® West Const Alabame Mississipo! Loulsians Texas
1958 8,171 2,669 518 1,221 2,749 4,592
19%9 8,225 2,520 577 1,261 3,239 4,222
1960 7,849 2,119 564 1,106 5,432 4,142
1961 7,186 2,091 462 1,192 2,613 4,268
1962 5,561 1,999 Y. ] 1,174 2,348 3,406
1963 7,252 2,601 8% 1,197 3,380 5,824
1964 7,121 2,2%4 582 1,000 3,503 3,749
1969 7,223 2,109 706 1,010 3,341 3,657
1966 7,466 2,140 LY. 1,020 3,524 3,787
1967 8,219 2,161 961 972 5,732 4,723
1968 8,89 2,412 1,164 1,198 3,824 4,932
1969 9,266 2,3%0 1,203 1,168 3,987 4,975
1970 9,386 2,033 1,143 1,127 T 4,4%0 4,737
9N 9,042 1,897 1,160 as 4,063 5,247
1972 9,534 2,1%9 1,166 766 4,170 5,264
1973 10,573 2,710 1,438 904 4,948 6,312
1974 9,733 2,317 1,178 619 3,679 5,415
1979 9,907 2,428 1,179 573 3,552 4,751
Source: Flshery Statistics of the Unlited States

*  exclusive of duplication between states

** esrimates for 1975 are all the latest available
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Table 3.5=27(b). Resident fyll=time bogt shrimp fishermen for the U,S, Gulf, dy states (1958 =5 1575,

Totral Florids
Year Gult® Wes? Cosst Alabamg Mississippl Loulisiana Taxas
1958 4,358 219 348 322 2,824 545
1989 4,280 149 340 270 2,789 768
1960 4,118 140 346 248 2,836 570
1961 3,903 147 319 208 2,668 573
1962 4,108 172 37 216 2,819 565
1963 4,443 203 398 220 3,098 594
1964 4,451 160 380 232 2,974 705
1965 4,457 178 338 238 2,997 738
1966 4,312 142 n 178 2,919 ‘IR
1967 4,199 110 279 168 2,549 699
1968 3,988 104 27 146 2,910 601
1969 3, TN 88 188 1%0 2,914 c a3
1970 3,774 97 174 200 2,791 512
1971 35,879 93 m 254 2,808 553
1972 3,79 75 177 218 5,188 475
1973 4,078 9% 158 200 3,152 424
1974 3,937 94 129 22 3,130 366 .
1973 4,159 78 147 216 3,168 st

Source: Fishery Statistics of the United States

Table 3.5-28, Man-days fished per season, 1962 to 1974

——————

R ———————vE—

Man=Days Flshed (24 Hours)

Year On Vessels On Scats Toral

1962 228,474 60,798 287,272
1963 303,8% 38,210 342,069
1964 292,873 56,928 349,201
196% 288,198 52,593 i 340,791
1966 288,188 36,056 344,244
1967 303,281 95,794 3%9,078
1968 313,329 54,6368 367,961
1969 387,319 41,104 428,423
1970 352,914 54,723 407,637
197 355,351 54,694 410,045
1972 380,407 69,091 - 449,458
1973 361,597 84,415 446,012
1974 540,655 77,599 418,214

Computed trom Tables 3.5=15, 3,%=26 and 3.5=27,
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3.5.3 Oomestic Commerclal Processing Characteristics

3.5.3s1 Total Gross Income from the Shrimp and Al Related Fisheries

Annust production for the Gult reglon by product type of shrimp is shown In Table 3,529, Qaw
headless shrimp appesr to generate the most revenue for Gult processors: they constitute 495 percent
of gross Income In the 1967 to 1976 time pericd, Raw peeled shrimp make up 26 percent of the *otai,
8nd breaded shrimp 17 percent, Afithough It Invoives a substantial amount of poundage orocessed,
canning accounts for oniy ten percent of revenus, and the remalning two percent s spli+ between d4r! ed
shrimp and cooked and peeled shrimp,

3¢5¢3.2 Investment In Plant and Equipment

The number of seatood processing plants In the Gult totaled 3%6 In 1976 (Table 3,5=30), o 4ata
are avaliable tor the capital assets or the year!y Investment in sheimp processing elther at national
or at Gulfewide levels, Dats are avallable at the national level to construct an accurate capi tal
series for all canned and cured seafood processing plants and for all fresh and frozen seafood
processing plants, These data will de useful for camparative purposes |, at some future time, a
shrimp processing capital series can be constructed. N

3.9.3.3 Total Emoloyment and Labor |ncome

Statistics for the Gult shrimp processing Industry cannot be Isolated from the total flsh
processing data. Tadble 3.5=31 gives the pattern of emoloyment and Table 5.5=32 shows the average
hourly wage, for the nation and for the Gulf reglion, The annuat rate of Incresse !n #ish processing
omp loyment has exceeded the natlionai average tor all manufacturing industries, Empioyment, reflected
In both yeariy aversge and sessonal high, declined for Louls!anas and Texas in the 1970 to 1976 inter-
val, while the other three states in the Gult tishery all registered Incresses.

3.5.4 Recreational Fishing Characteristics

From 1955 to 1970, the number of marine recrestional tishermen In the U.S, Gulf of Mexico more
than doubled, from 1,1 mililon to 2.3 mililon, and expenditures by recrestional flishermen more than
quadrupled, from about $98 mililon to $40% million, A 1978 marine recrestional survey conducted by
the National Marine Fisheries Service suggested that the totasl poundage of shel!ifish, In terms of 1ive
welght, taken by recreational fishermsn amounted to more than 36 miiilon pounds, or about 2% percent
of the finfish catch, Brown, 1981, estimated In excess of 239,000 recreational participants In
shrimping In the Gulft exclusive of Fioride In 1979, He estimated the Gult recreational cateh exclu-
sive of Florida fo be about 10,5 miiilon pounds In 1979 and 6 million pounds in 1980,

Most of the shrimp caught by recreational fishermen are taken with ot ter trawis ranging fram 16
to 40 feet in width, Selnes, cast nets, dip nets, buttertly nets, and push nets are also used In some
areas, It is not possibile fram avaliable data to determine what portion of the total recreational
shrimp catch Is used for home comsumption and what may bs sold commerclally,

State=by=state summaries of the recreetions! shrimp fishery are:

Florida west coast: No permit |s required; total cateh and of fort are not quantitied, The
number of boats is estimated at 500 to 650 (Cherles R, Futeh, Florida Department of Natural
Resources, personal communication),
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Tab ' L] 3. 5-29-

volume and valuye from Sult of Mexico shr imp processing piants

» 1958 to 1973

Year 8readed cooked and raw Cocked and peeled Raw headless snr.
Dollars Founds dilars Pounds ollars Soungs
ThOuSaNd  —eecmeceee e LT
19%8 20,854 19, 392 2,265 2,368 43,474 57,294
19%9 18,094 18,156 1,739 2,227 32,914 55, 486
1960 25,608 25,530 2,379 2,851 45,263 74,730
1961 32,016 26,941 2,334 2,839 31,993 42,297
1962 33,399 25,870 1,928 1,963 43,743 47,646
1963 30,437 27,092 2,468 2,745 44,748 62,143
1964 535,4%9 31,661 2,243 2,748 44,21 55,295
1965 45,211 35,608 5,580 4,216 48,589 58,928
1566 52,001 36,349 3,707 3,708 54,207 56,242
1967 43,494 32,319 3,922 4,039 ar,121 91,86Q
1968 53,257 35,687 4,327 3, %9 76,448 74,208
1969 59, %45 37,396 5,510 5,318 88, 031 80,452
1970 35, 900 39,462 4, 586 5, 751 91,342 88,061
1971 61,089 36,048 6,378 5,013 112,342 87,860
1972 76,451 38,763 4,004 4,038 125,199 86,824
1973 99,767 40,680 4,927 2,819 149,473 43,642
1974 75,173 32,888 4,788 3,032 114,077 65,537
1979 68,066 26,76 4,319 2,538 132,084 56,183
1976 92,833 28,933 3,549 1,832 255,877 853459
1977 118,016 53,178 4,162 1,213 308,633 109,¢
1978 136,738 63,687 7,333 2,378 355, 521 109,56
Year Raw Peeied _Canned Orled
Oollars Founds doiilsrs Pounds dollars Founas
thousand
1958 4,402 5, 309 16,7%9 22,034 493 1,688
1959 6,058 9,437 13,259 21,207 291 1,555
1960 19,519 13,702 14,853 24,428 796 3,430
1961 13,0%8 15,402 8,760 13,142 748 2,019
1962 14,360 14,829 16,3502 21,584 598 1,796
1963 17,258 18,676 17,503 27,768 380 2,194
1964 19,193 21,997 11,929 17,812 461 1,092
1965 21,2088 23,430 19, 560 27,724 47 1,329
1966 26,443 29,664 20,383 26,087 683 1,640
1967 33,033 30,842 19,833 26,489 582 1,701
1968 37, ns 31,068 2,079 27,527 1,066 2,707
1969 42,260 30,0892 20,898 27,663 1,135 3,141
1970 435,540 40,229 26,730 34,664 Ne8e n.a,
197 48,934 36,893 23,787 29,130 1,3% 3,498
1972 47,380 3,97 29,160 29,937 1,439 2,876
1973 43,31 24,67 38,024 27,420 1,2% 1,558
1974 33,937 24,145 31,137 26,131 1,401 2,487
1975 34,824 25,249 17,4886 14,235 2,931 2,87
1976 67,685 32,437 32,606 2,511 1,748 2,217
1977 62,683 25,967 48,2N 2,073
1978 83,839 83,314 33,53 2,042

Source: Processed Flshﬂ Products,
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Table 3.3=30. Number of processing plants In the Gulf coast states, 1970 to 1978

. Florlda
Year Total west (dast Al abams Mississippl Wwulslana Texas
1970 435 438 44 43 122 88
1971 428 127 48 44 128 a1
1972 47 118 b1 42 124 82
1973 407 118 51 40 118 80
1974 360 103 “ 37 12 64
1979 3% 106 43 37 104 60
1976 3% 13 43 36 109 55
1977 308 107 50 38 139 S4
1978 425 139 s0 40 136 60

Source: Flshery Statistics of the United States and Processed Fishery Products, Anual Summary,

Table 3.5=31, Yearly average and seasonal high employment in seafood processing

Total Gult Florida west Coast A | sbama
Yeoar Yeariy Avg. Sea. High Yeariy Avg. Sea, High Yoariy Avg. Sea, High
1970 11,527 15,659 3,507 C 4,137 873 1,383
1971 11,488 15,912 3,562 4,321 1,018 1,590
1972 11,477 15,372 3,409 3, 1,158 1,732
1973 11,409 15,440 3,477 3,9%1 1,196 1,786
1974 9,316 15,245 2,953 3,473 1,040 1,496
1975 9,058 12,028 2,860 3,319 1,008 1,419
1976 © 10,399 13,990 3,393 4,014 1,297 1,839
1977 11,146 19,481 3,482 4,228 1,488 2,298
1978 11,164 13,199 n? 4,487 1,284 1,869
Mississippi Louisiana Texas
Yoar Yearly Avge Sea. High Yearily Avg. Sea. High Yearly Avg. Ses. High
1970 990 1,458 3,17 4,612 2,978 4,069
1971 1,028 1,604 3,122 4,699 2, TN 3,698
1972 1,087 1,564 3,262 4,778 2,561 3,328
1973 1,018 1,468 3,233 4,807 2,483 3,430
1974 1,088 1,518 2,993 4,242 1,282 2,518
1979 1,033 1,468 2,733 3,780 1,425 2,042
1976 1,124 1,530 2,065 3,998 1,720 2,249
1977 1,29% 1,782 3,103 4,676 1,778 2,497
1978 1,290 1,788 3,140 4,611 1,733 2,404

Source: Flishery Statistics of the United States and Current Fisheries Statistics,
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Table 3.5-32. Hourly wage rates tor seafood orocessing 19%8 +o 1976

Year ' Canned and Cured Fresh and Frozen
Nation Guls ' Nation Gult
1958 $1.57 $1,10 $1.17 $ .82
19959 1,68 1.18 1.19 ) .33
1960 1.79 1,29 1,20 .84
1961 1.79 1,29 1.28 .30
1962 ' '.88 1.32 141 .98
1963 1.91 | 1.34 1.4 .98
1964 1.94 1,38 1.46 1,02
1969 2,07 1.56 1.65 .24
1966 2.12 1,59 1.7 1,28
1967 2.19 1,64 1,80 1,35
1968 2,28 1.72 1.90 1,42
1969 2,34 1.86 2,04 1.62 )
1970 2,74 2.19 2,00 1,60
197 2,86 2,29 2,17 1.73
1972 3.09 2.1 2.9 2,36
1973 3.3 3,04 2,72 2,48 -
1974 3.60 3.27 3.07 2.79
1978 3.87 3.52 3.32 3,02
1976 4,50 4,10 3.65 3. 31

Source: Census of Manufacturers and Annual Survey of Manufscturers, U.S, Department of
Commerce,

*ﬁ-\_\—“\

Alabama: About a third of the owners of baats In the cosstsl counties less than 26 feet In
lenqth owned 16-foor trewis, for which no licenses are required (Swingle, et al,, 1976), There are
more than 6,000 such boats, Swingle, e al, (1976) estimate thet recrestional shrimoers harvested !5
1o 25 percent of the total cated in +he inland waters (Table 3.%=33), Brown, 1981, egtimeted 20,423
recreational participants took 785,242 pounds of whole shrimp In 1979, and 29,194 took 710,492 pounds
In 1980, Because of cateh Iimitations, some recreations! sheimoers of ten purchase commgrclal |icenses
during open commercial sessons o avold poundage restrictions Imposed on sport shrimpers,

Mississioni: Weaver and Chelstwmes (n.d.) estimate that recrestionsl she i moers constituted an
averaqe of 67 percent of the |lcensed shrimpers in 19741976 and took more than g halt millilon pounds
of shrimp or about one~elighth of *the reported Inshore cammerclial cateh during the three~year period
(Table 3.5-33), Brown, 1981, eatimated 8,929 perticipants In 1979 catching about 900 thousand pounds.

There Is no distinction between commerclal and recreational shrimpers under the law, In their
s*ydy, Weaver and Christmas classitied recreational shrimoers as those who reportedly did not seil
thelr catches,

N
K
%

Louisiana: More recreational shrimoers are located in Loyisiana *han in any afher state, I+t Is
estimated that In 1973 sport sheimpers In Loulsiana equipoed some 30,000 boats wi+h otter trawls ang
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narvested some 23.8 m(|{lon pounds (heads=on) of shrimp, Tabie 3,533 (U.S. Army Corps of Zaginaeers
n.d,). At the oresent tims, both the numoer of boa*ts equipped wi+h trawis and the total caten are
probably much higher, Brown, 1981, regorts 173,948 participants catening 7,8 mililon opounds (n 1979
and 122,322 particlpants catehing 3.8 mil{lon pounds [n 1980, No (icense is regulred for recreationat
trawis up to 16 feet, Licenses sre required for trawis In *he 17« +a SO=foor range, The smaller
traw| ocperators may take up to 100 pounds of shrimp, hesds=on, per day with no size lImitarions, A
sport frawiing [icense permits the shrimoer to take as many shrimp each day as nhe can, orovided *he
shrimo are not soid, Recreational shrimoers of ten ourchase commerclal (lcenses which permi+ them +3
shrimp on 8 part=time basis and sel! all or part of the cateh, Mot of the shrimo soid go *o outiets
which are not statistically mon{tored, so the magnitude of this commercial cateh cannor be deftlned,

Texas: King (1975) estimated that 1.! percent of the Texas shrimo harvest was caught by
recreational shrimoers In 1973, Recrestional shrimpers harvested about 846,000 pounds from Texas'
bays and about 33,000 pounds from the Gult waters adjacent to Texas (Table 3.5=33), Brown, 1981,
reoorted 49,833 oarticipants taking 1.4 milllon pounds In 1980, Licenses are required of Texas
recreational fishermen, An additional Ilcense Is required for trawis, Cast nets, dip nets, rr;ps,
and minnow seines do not require !icenses, Catch (Imi+s are two quarts per person during any Infang
waters closed season, Up to 100 pounds mey be taken In major bays during the ocoen season, August 15
to December 15 and from Gult waters under state Jurlisdietion during the July 18 to May 31 season, The
[imit Is 15 oounds In major bays during the May 15 to July 1S sesson. Recreational shrimpers are pro=
hibited from selling any portion of their cateh and are subject to the same size restrictions as come

merci{al fishermen,

Personal Communications from Fishery Managers

The tollowing Informetion on recrestional shrimping in collected by means of perscnal come
munications with fishery management personnel from each of the five Gulf states,

Florida west coast: Most of the Interest In recreational shrimping sopears to be centered (n the
Acalaschicola Bay region, The boats used In the tishery range In size fram about 19 teet to large
cabln cruisers, and Inciude a number of smal| (20=25 feet) tully=rigged shrimp boats, - Most of the
recreational effort Is expended on weekends during summer and autumn by residents of the coastal coyn=
tles and adjacent inland countlies., Trawls range In size fram 14 to 18 feet with an average size of 16
feet. Other geer types are seldom used to harvest shrimp for home consumption, The popularity of
recreational shrimping In Florida sppesrs to be related to the retall price of shrimp rather than to
the avaliabliity of the resource. The number of perticipents In the recreational shrimo fishery may
increase [ shrimp prices continue to rise. (Cheries R, Futch, Assistant Chief, Buresy of Marine
Sclence and Technology, Floride Department of Naturas! Resources, Tsllahasses, 9 May 1978),

Comparatively [Itt(e recreational shrimoing occurs on the Floride vest coast, Same recreational
offort may occur out of the Cedar Key area by Inland county residents traveling to the coast tor the
veekend, There may have been a deciine In the number of participants {n the recreational shrimp
tishery In the past few yesrs because of the rising orices of fuel, nets, and equipment, Also,
obtaining the necessery Information on how to shrimp may be more difficult here than In other aress
(Jettrey A, Fisher, Marine Advisory Agent, Paname City, 10 May (978),

Alabama: Enforcement of ficers have observed an apparent Incresse In the number of recreational
shrimo boats In the past few years which {3 belleved to be mainiy due to the rising retall arice of
shrimp, The number of particioants wiil probebly Incresse |f shrimp prices continue to rise, Most of
the recreational effort (s expended In the Mississiopl Sound and ower Mobl e Bay where the greatest
concentrations of brown shrimp occur, Some recreational effert mey occur In Wolit and Perdido Says Su*
Is smal!| by camparison, Recreations! shrimpers reside orimarily In Baldwin and Modlle countles,
although some ilve In the Inlfand countles and travel fo the coast to shrimp, Reslidents of other
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states have been oeriodically observed trawiing recreationally [n Alabama, Most of the racreatisnal
effort occurs on the weekends, and to a lesser extent, after work on weekdavs. The boats general |y
range from 14 to 30 feet In length, with the majority In the 14 to 20 foot class, MYost* of tne
recreational catch [s hervested with 16<fogt ofter trawis, Owners of 16=foot trawis sometimes
ourchase commerclal [lcenses to avold the poundage (imitations Imposed on recreationai shr [ mpers,
(Steven R, Heath, Marine Biologis?, Aiabama Department of Conservation and Natural Resources, Nauphin
Island, 11 May [978,)

Mississippl: Recreational shrimpling occurs orimerily In Mississiopl Sound betveen Bilox! ang
Pascaqoula, with a compsratively smai! effort in the vicinity of Waveland, Mog+ recreational
shrimping Is conducted using a smel| boat (30 feet long or less) outtitted with a singie 16=taar *rawi
with one to two pecole aboard, The majority ot the recreational shrimpers reside in Harrison and
Jackson counties; relatively few |ive [n Hancock county, The number of [icensed trawis [n Mississiapl
has Increased sharpiy In the [ast three years. (Tom Yan Oevender, Fishery Blologlist, Guit Coast
Research Lab, Ocean Springs, 8 Mgy 1978,)

Loulsliana: There are a large number of participents in the recreationsl shrimp #ishery, Adayt
25 wmfho estimated 200,000 recreationsl bosts registered in Loulsiana are equipped w(th otter
trawis, Aithough the mejority of the recreational catch s taken in ofter trewis, some ef fort occurs
with wing nets and cast nets, Wing nets may be sttached to fixed platforms or boats; cas? nets are
used' In the Rockefe! ler Refuge, Lake Pontchertrain vicinity, and other accessidie marsh sreas, The
boats used for recreational shrimping range In length fram sbout 14 feet and Upe Mog? of the resi-
dents of the coestal parishes who own boats 16 feet In length have otter trewis, Many recreational
shrimpers are residents of larger cities and chocse o shrimp In the vetiand areas nearbdy, However,
on a tyolcal trip, recreational shrimpers travel %50 o 80 miles to shrimp In constal arees,
Comosratively tew pecoie fram the northern part of the state above Baton Rouge travel to the coast *a
shrimo, There !s no known recreational shrimoing by residents of other states. (Harry Schater,
Chiet; Wililam S, Perret, Federal Ald Coordinator; Judd Pollard, Blologis?, Oivision of Oysters,
Water Bottoms and Sesfoods, Loulsliana Wildi!fe and Fisheries Commission, New Orleans, 6 June 1978,)

Texas: The general I[ncreese In the number of "Individusl Balt=Shrimp Traw(™ [lcenses soid [n
recent years suggests that the number of particlpents in the Texas recreational shrimp tishery has _
shown the same growth trends as the other Gulf states. The growth of the recreational shrimp f|snery
{n Texas may bde attributed to (1) population growth [n the cosstal aress, (2) an Increase In leisure
time, and (3) the rising retall price of shrimp, The boats used by recreations! shrimpers average
about 16 to 21 feet in length, Most of the shrimpers reside (n coastal countlies or adjacent [nland
counties. There Is no known recreetional shrimping effort by residents of other states, The ma jor(ty
of the recrestionsl cateh Is taken with otter trawis, (Roy 8, Johnson, Regional Oirector, Coastal
Fisheries, Texas Parks and Wild!ife Department, La Porte, 13 June 1978,)

3.5.5 Subdsistence Shrluln

Acceoting the definition of a subsistence shrimp #lsherman as one who catches Just enaugh shrimp
to orovide for Immediate sustensnce of his tamily, no Individualis, communities, or societies fitting
Into this category could be Identified as part of the Gulf of Mexico shrimp tishery, There are
apoarentiy some fishermen who partially subsist on shrimp, In a brosder sense, thers are substant|ai
numbers of soufh Louisians residents who alternate thelr subsistence activity fram sirimping *o
crabbing, trapoing, and hunting and who have [{t+tle or no (ncome other than that derived from these
activities,
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3.5.5 Indlan Treaty Flshing Characteristics

No treaties or Congressional actions with Indlans (Native Americans) whiech would attect a Syi¢ 4¢
Mex!ico flshery management plan have been (ocated, One lawsult, pending in Federa| Olstricr Courr ¢op
the Eastern District of Loulsiana, seeks to enjoin entorcement of sl Loulsiana wiidilte and fishery
{aws "unsupported by leq!timate conservetion considerations” as spplied to three trides domic!iled (A
Loulsliana., It seeks o overturn Loulsians |aws regqulating qlli nets and seines, defining *he [Ine of
demgrcation between Inside and outside waters for shrimpling, and requiating nets and gear used for
taking shrimp, by having them declared unconstifutional as aopiied to Houmas, Chitrimacha, and Zhoctaw
Indians on the grounds that treaties entered into between France and Sosin and various indian trines
were carried over In ful{ force by the terms of the Loulsiana Purchase,

3.5.7 Outout of Domestic Commercial Balt=Shrimp Fighery

A baltegshrimo !ndustry of conglderable econamic Importance has arisen In some areas of the Gyt
of Mexico due to the popularity of shrimp, live or dead, as balt tor numercus varieties of saltwater
game fish (Section 4,1, Predation), Each of the Guilf states hes laws reguiating the ba{t=shrimp
Industry, Generally there are no restrictions a8 to season, count size, or closed areas, The balt
tishery is based primerily on the Juveniies of brown, pink, and white shrimp, with pink shrimp
dominant for Floride and brown and white shrimo dominant In the other states,

Otter trawis, side=ftrame trawls, cast nets, seines, and balted treos are used to herves® bdalt,
The cateh Is sorted reoldly, and shrimp are placed In serated [ive=bait velis, Live=bai{t shrlmolng
ocerations are conducted orimerily st nignt,

A srate=by=state summery:

Florida: An average of 74,75 milifon shrimp, valued at $1.42 mililon, vas oroduced In the 1968=
1975 period (Table 3.5=34), The numder of permits issusd Increased fram a 1968+1969 low of 182 *o 761
In 1974 (Table 3,5%=34), A deciine In the total catech has accompanied the Increase In permits (Table
3,%=34),

Alsbame: Swingle (1972) reports thet 24 bonafide bait dealers In Baldwin and Mobl e countles
soid 1,544,000 iive shrimp with g retali value of $64,500 during 1968, In addition to the (ive balt
sales, a total of 22,200 pounds of desd shrimp was 30id for balt with o retall value of $12,040,
Balt=shrimping Is a pert=time occupstion, orimerily during the May-September period, for most of the
balt dealers; 40 [(Icenses were issusd for 1977«1978 f#iscal year (Steven R, Heath, Algbame Deoartment
of Conservation and Natural Resources, personsl communication,)

Mississiopl: Chrlsm. ot al, (1976) estimate that belt=shrimoers [n the cosstal counties of
Mississipol hervested a total of 60,317 pounds of iive shrimp with 8 retall vaiuve of $96,304 during
May to November, 1971, 1In addition, they estimete that 44,860 pounds of shrimp valued at $25,875 were
used as dead belt during the same period,

Louislana: Seltwater fintishermen In Loulisiana used an estimeted 1,529,000 pounds of balt=
shrimp during 1973 (U.S. Fish end Wildlite Service data 1976, cited (n U,S. Army Corps of Englneers
Nedes)e Live baiteshrimping In Loulslana comes under strice regulation, and a 31,000 property, cash,
or pertormance bond must be posted by the dealer as surety for observance of regulations, The numper
of [icenses Issued during 1971=1978 varied between 11 and 28 per year; a recent high was 28 (n 1974,
and the 1978 total was 12 (W.S, Perret, LOWF personal communication),

Texas: Chin (1960) estimates that a total of 480,99% oounds of |{ve bait=shrimp and 206,524

pounds of dead balteshrimp were harvested from Galveston Bay from June 1957 to May 1959, The total
retall value of the catches were $653,520 and $112,761 for ([ve and dead balt=shrimp, respectiveiy.
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Stokes (1974) estimates that a *otal of 53,181 quarts of |lve Dalt=shrimo with a retall valye of
$265,905 were harvested In the Lower Laquna Madre area fram November 1970 through October 1972, es
estimates that a fotal of 2,340,000 oocunds of Iive and dead bait shrimp valued at $6,790,000 werae
narvested on the Texas coast in 1978, There were approximately 1,500 commercial balteshrimg hoat
|lconses !ssued that year,

35.,5.8 Area Community Characteristics

3.5.8,! Total Popularion

A very sudstantial so?ﬂohm of the coastal ares has occurred during the twentleth centyry,
resyiting in sybstantial changes to the estuarine habi rat of the Gulf shrimp populations (Lincal! ang
Saloman, 1977),

The most recent population trends In the coastal ares are oresented In Figure 3,518, The comg+al
oarishes/counties display no unitorm pattern of recent pooulation change. However, on a state=dy-stare
camoarison the cosstal parishes/counties that have been experiencing the most rapid growth tend to be
situated along the Fiorida coast, Severa) Loulisians, Alabame, Mississipol, and Texas counties that
show moderately stronqa arowth sppear to do 30 In conjunction with the spresd of pooulation In and
arcund metropoiitan aress, Rapld growth of Florids counties has long deen assocliated with retirement,

»

Tabie 3.,5=34, Total number of ba!t=shrimp perm!ts Issued, total live sheimp production and value of
the catch in Florida for the vears 1968 through 1979 (atter Chelstmas and E*z0id 1977),

Live shrimp
Year Permits oroduct lon Value
(x 108 1ndividuals) tx 10° doitars)
1968 192 87,02 1,49
1969 ‘ 182 88,53 1.76
1970 399 - 1812 1,40
197N ' o 67,04 1,23
1972 77 73,64 1,32
1973 361 70,31 - 1,34
1974 761 61,30 1.29
1975 699 71,43 1,5%
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The shrimp Industry makes [*s presence fel+ in virtuasily all ports that ile on or near the Syl
of Mexico. However, in only s handful of ports could |+ be considered the dominant Industry, The
ports tend also to be sites of shipbuliding, cetrochemical manufacture, and marine transport,

3.5.8,2 Total Employment in Shrimp Flshery

Average total empoloyment in the shrimg tishery can only be estimeted, A maximum estimate would
be to assume all seatood wholesaling and processing employees were associated with processing and
marketing of shrimp products. Under this assumption and with 1978 seafcod orocessing and wholesal ing
data and 19735 numbers of full *ime tishermen, it Is estimated that total employment In *he Gulf |g
31,440 at seasonal peaks and 26,692 on an annual basls (Tadle 3.5=35), Florida and Loulsiana are
leading states In the emoloyment of processing empioyees whiie Texas Is the leading state tor
omoloyment In seatood wholesaling, Loulsians Is the lesding state for total employment.

An alternative, more conservative, estimation Is to proportlon processing and wholesalling
omp loyment in the same proportion as value of processed shrimp products Is to total processed pr o=
ducts, In 1978 processed shrimp products were §9 percent of tots! orocessed seafood products In the
Guit, With this proportion, total Gult seasonal shrimp related employment is estimated to be 25,384
empioyees while the yearly average Is estimated to be 22,608, -

Table 3,5=35, Employment on shrimp boats and vessels and in seafood processing and wholesaling, 197S
and 1978, respectively® ‘

Seatood Processing Seatood Wholesaling

State Averasges Averages
Seasona! Yearly Seasonali Yearly
Florida West Coast 4,487 3,17 546 S0t
Alabame 1,869 1,204 181 101
Mississippi 1,788 1,290 151 9%
Loulistiane 4,611 5,140 617 498
Texas 2,404 1,733 1,268 818
Total Gult 15,199 11,164 2,763 2,010
Ful!l *ime Flshermen Tota!l Employment
State Vessels Soats : Seasonat Yoar !y
Florids West Coast 2,428 7% 7,533 6,718
Algbama 1,179 147 3,376 2,7t
Mississippl 573 216 2,728 2,174
Loylsiang 5,522 3,168 11,918 10,328
Texas 4,7%1 553 8,976 7,852
Toral Gult 9,359  4,1390 31,440 26,692

2 Latest years avallable, For totsl employment i+ Is assumed 1979 level of tishermen represent 1578
IQVOIS.

® Total exclusive of dup!ication,

Souce: Flisheries of the United States, 1979, and Tables 3.5=26 and 3,5-27,
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3.5.8,3 Relationship of Shrimp Fisheries to Total Work Force

Census Information about numbers of shrimo fishermen 1s unavaliable as i+ s masked among counts
of pecole emoloyed in agriculture, forestry, and fisheries. A freguency distridytion of Gult
counties, in terms of the percent of the tabor force that wvas empioyed, Is glven In Figure 3,516, |+
does not appear that shrimp fishing Is o "8 jor contributor to overat! omoloyment In most of Gyt
counties, The highest proportion employed In agriculture, forestry, and fisher|es camdlined was 30

percent,

Table 3,3=36 compares, by county, the number of pecple identitied as employed In the tisherias,
mining, contract construction, and pefrochemical manufacturing Industries (county business parrerns)
for Texas and Louisiana countles Identifled as ma jor centers of shrimp Industry activity, The data
indicate that the shrimp Industry Is overshadowed In gi| these units by other marine-or!ented
Industries alone, The data suggest that the shrimp Industry cauld not contribute, even at Its peak,
Much more than 23 percent to the empoloyment orot!le of any of these Gulf caunties. In most cases, the
peak contribution very Ilkely is far less than 29 percent. :

The presence of other industries In the shrimp ports Is & mixed bdlessing to the shrimpers,
Ottshore oil, in particular, can provide of f=season employment, However, In s number of ports -
shrimpers have had ™o relinquish berthing space to offshore oll or ocesnlic transshipment, both of

which provide more revenue to port authorities,

3.6 Interaction Between and Among User Groups -

3841 Shrimpers Interactions

Recreational, bal?, and commerclial of fshore and Inshore shrimpers are the me jor direct users of
the shrimp resource, Though eeslliy grouped In this manner, there are d!fferences wi+hin groups that
occasionally result In disputes. There are differences on the size of shrimp oreferred for harvest as
wel! as varied techniques used by the groups to hervest, The migrating nature of shrimp make Them

_Initially susceotible to capture In shallow aress where gear aiternatives are greater as opposed to
the single technology of trawling by of fshore shrimpers.

The Inshore commercial shrimper, particulariy In Louisisna, also hes more business alternatives
than the offshore shrimper. A survey of Loulsiens shrimpers using undocumented boats In 1978 revesled
that spproximetely 90 percent retained full-time empicyment other than shrimping (Sass and Roberts,
1979), The high Incidence of casua! shrispers In Inshore areas of Gulf states sign!fies the suppie~
mental Income approach to sheimping. The large number of participants In the Louislana Inshore
fishery, as vell as fisheries In other states, can occasionally stress the ability of shoreside faci-
litles to adequately handle the cateh, The then record sesson in 1977 stressed canning and ice faci-
lities to *he polnt where some shrimp spol!led prior to utilization, This occurred only during the
Tnitial vesk of the May=June Inshore sesson. Subsequent seesons heve not resuited in a shortage of
Tce. Llouisiana tacilities are sdequate to support the processing and marketing of the Loulisiana
catch, Inshore shrimpers whether full=time or part=time general ly cperate thelir boats aione with a few
occasional ly using one or two cresmsn when catch rates are high, Vessels operating a portion of their
time Inshore typically have one or two crewmsn on boasrd, This difference between Inshore boets and
vesssls |s marked by a preponderence of family membders or triends serving as crew on the doets while
the traditicnal crew relationship of sharing the value of the catch prevalls on Inshore vessels.

Qffshore vessels operated by the owners are characterized by several methods of sharing *he pro
ceeds from the catch, Basically al! the share systems call for the vesse! and captain with crew to
receive a share of the value of the catch after certalin expenses are deducted, The expenses deducted
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Number of Counties

Eigure 3.5-16. The percent of all county residents employed
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my vary &8s do the percentages ing to the captain and crew, Wwhen seven camplex meth0ds of deterw
mining shares o captain and crew were anaiyzed by converting to a common denaminator, they werse Shown
to range fram 21 to 28 percent of gross revenue (Sass and Roberts, 1979),

I+ the vesss! coerstor Is not the awner, & dlfterent relationship exists, The captaln and cres
share fram 42 to 33 percent of the "take® ==~ the net value of shrimp less a portion of sSuch ooerating
expenses as fuel, ice, processing charges, and geer repair, Although cresmen have traditional ly
resisted sharing the cost of fusl (Grittin, ot al., 1976) the large tusl Increases of the 1970's has
resulted in some shift to shering fus! expenses (Roberts, persona! communication),

There Is ancther camplex set of relationships == between the owner and the dealer where the
shrimp are unlcaded., In some areas there !s no apperemt dond; In others, with such fluctuations as
periodic Ice shortages or merked shrimp suppl!y=demand tluctuations, a falriy permgnent reiationsnip
may deveiop. The relationship seems to work to the benef!t of both dealer and owner In some cases,
tor exampile, when ice, fuel or shrimp supplies are scarce, This kind of retationship, In whieh both
parties are mutually Interdependent, appsars o be an amicable one with few signs of antagonism or
contilct, In other arsss, where |t Is customary for g dealer rather than & banker to sdvance
cperating capital to the shrimper, the lack of Independence In business transactions spparently can
lead to antagonisa,

Ethnic Intersctions heve provided few contilicts until Viethamese fishermen became Increasingly
fnvoived In the bey shrimp fishery of the Gulf comst atter 1975, 8y using aggressive and of ten more
efticient tishing strategles, t™is group Nas became econamical ly campetitive with the estad || shed
tishermen, The Vietnamsse genera!ly fIsh longer hours on shorter trips, mey use smailer cress (often
family members), and are equally skiiled ss compered with thelr Amer!can counterparts, Because of
their lower operating costs, thritt, willlngness Po exper!ence more herdship and risk, and relnvest
ment Into better equioment and faci|ities, the Vietnamsse fishermen have become vell estadiished In
the tishery (Gulf and South Atlsntic Fisheries Development Foundetion, ine,, 1961),

This same report estimates the numders of Y!ethamese ocwned bay shrimp bdomts on the Gulf coast as
foliows: '

Port Ares Number of Boats
Panams City 3% -2
Pensacols 20
81 loxl 78
Placquenines Perlsgh ' 30 - 33
Galveston Bey 70
Palaclos 43 - %0
Rockport=Fyiton 39 - 38
Approximate Totsl Gulf Coas? 319 « 378

Contiicts have occurred betveen the Viethamsse and the local fishermen, with the latter sccusing
the former of violation of tishing reguiations and customs. Action programs by state and other agen~
cles have Improved the understanding of language, regulations, and local customs by *he Yietnamese
flsw.

Other ethnic graups making up the ownership of boats and vesseis In +he Gulf shrimp #1shery
Include Anglos, Mexican=Americans, Hondurans, esstern Eurcpeans, and persons of French descent, These
grouds have been we!! assimilated Into the Guit tishery, and their problems tend to be the problems of
the Industry as a whole (Guif and South Atiantle Flsheries Development Foundation, Inc,, 1981),
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3.6.2 Prevalent Confiicts with Shrimpers and Other National Interest

Guit shrimo are harvested by one of the largest and most diverse Froup of tishermen [n rng
nation, Harvest occurs fram the shal low=water estusrine aress out to coen Guit wvaters of 300 faroms,
The reported commercial fieet averaged 8,300 doats and vesse!s frawiing an average of some 5.2 mitilan
hours annually during the 1970 to 1974 perlod. Al information indicates a general increese In *ese
flgures, In addition, there Is growth In the number of recrestional users (3.3.2.1)s Confiicts of
these groups with other national (nterests may Invoive:

1) Capture of fintish gnd shelitish, which sre harvested and then discarded,

2) Incidental capture of ses turtles.

3) Loss of estuarine habltat necesssry for growth and survival of brown, white and plak shrimp,
4) Gear conflicts with stone crad fishermen In southern Fiorlda, '
5) Accldental or Intentionsl creation of undervater obstructions to shrimp trewiing, -

The danger to bosts and vessels fraom undervater otstructions relates to safe navigation as wel|
a3 hazards to fravi geer, Significant problems casused by undervater obstryctions In Loulsiens waters
and the Gult are being rectified by two govermment programs. Flshermsn can ply to the federal
government for campensation to cover damage to gear, vesseils, and loe? Income resuiting fram under=
vater obgtructions In the FCZ (U.$.0.C, 1979), A camprehens ive program estad!ished In 1980 enables
Loulsiana shrimpers 1o recelive campensation for damege To geor and vessels from obstructions In star.
vaters (Dept, Natural Resources, Loulsiasns, 1980),

Measures are suggested in Section 8,3 to alleviate these confilicts through consideration of the
needs both of shrimpers and other natlonal interasts, Two of these confllicts (those over ses turties
and fintish) are treated In more detall in this sectlon,

3.6.2.1 Incldental Cateh of Fintish dy Shrimpers and Shrimp by Groundfish Fishermen

The discard of the Incidental cateh of #infish during commercial shrimping operations In the Gulf
of Mexico Is s matter of coneern to fishery managers. Ouring the process of sorting shrimp trom the
remainder of the cateh braught In by 8 traw!, mos?t of the Incldents! cateh die from trawiing,
handiing, and exposure bdefore they sre discarded. In recent years this probiem has decame accentusted
by the movement of shrimp trawlers Into of fshore dress fraditionally used by the groundtish tleet.

Seidel (197%) estimated that four to 12 pounds of tinfish are taken for each pound of shrimp hare
vested. The annual finfish discard was soproximeted In Tadle 3.6=1 by multiplying the fow and high
estimates (four and 12 pounds, respectively), by the total yeerly shrimp caten In *he Gult of Mex!co,
The anaiysis of experimsnts! tows taken in the north central Gulf by the National Marine Fisher!es
Service, Pascagouls Laboratory, Indicates that tish=to=gshrimp ratics very widely by season, loam!ity,
yesr, and tishing strategy, The fisheto=shrimp ratios presented in Tadle 3,6=2 sre campos!te tigures
camouted from many tows taken In the Inshore and of fshore areas of the north central Gult, Up to 70
percent (by weight) of the discard ere spec!es ususdle by the groundfish industry,

Ourling the period of concentrated shrimoing effort in estuarine aress, shrimp trawls capture and
k111 large numbers of juvenile groundtish and other specles. At present It Is not known [(f current
levels of trawi=-induced mortality of Juvenlie fishes In estuaries have a detrimental of fect on

offshore groundfish populations,
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Gult=wide the [ncame fram sale of Incldental catch taken In shrimp trawls |s low, Starigtics
reoorted to NMFS in 1974 indicated (by states): Flor!da, 1.7 percent of the value of the shrimp
landings; Alabama, 13 percent; Mississiopi, 7 percent; Louisiana, 0.8 percent; and Texas, 0.5 cer-sn+
(Flgures 3.6=1 through 3.6=3), Specitically, only 19 percent of Loulislana shrimo vesse! captains sol1
a portion of the incidental cateh (Sass and Roberts, 1979)., The Incame potential was turther
constralned by markets, quality, and tish size, Sixty percent of those selling some of the Incidentsl
catch responded that they were not able to sell all ot the food fish harvested, The conclusion !s
that shrimp vessels are highiy specialized units dependent aimost entirely on incame from the sale of
shrimp,

There Is no Information cdrronfly avallable on the magnitude of the Incldental catch dlscarded 3y
recreational shrimpers, Most of the recreational cateh and ef fort occurs In estuarine areas, The
toral amount of finfish discards, besed on the estimsted number of participants in the recreational
shrimp fishery, may be substantial In some states. Loulslana has by far the largest number of sar-
ticipants In the recreational shrimp tishery, followed by Texas, Alabams, Mississipp!, and Florl.da.

No quantitative dats are avallable on the mortality of the Incldental catch taken during ive
balt=shrimping operations, BSait shrimpers cperate primeriiy at night In the estuaries, The mortal ity
of the Incidental catch Is protably minimized by: (1) the short durastion of the tows; (2) the speed
at which the catch Is sorted; and (3) cooler, humid conditlions st night,

Juh! (1974) estimates that the average Incidental catch of shrimp vas e!ght pounds and seven and
a half pounds (heads=on) per hour of fishing effort by Industrial and toodtish trewliers, respectively.
Although quantities of shrimp are caught and merketed by the Industrial and foodtish tleet (Gutherz, et
als, 1973) these catches are not specitically Iisted In the annual summaries of landing statistics
pubiished by the Natlional Marine Fisher!es Service.

34642.2 Habits, Distribution, and Inclidental Capture of Ses Turtles in the Gulf of Mexico
(See Appendix FEIS tor detall Information)

Six of the seven species of ses turties In existence are found In the U.S. Gulf of Mexico, These
sea turties are sometimes sccidentally caught during trawiing coerations for shrimp and groundtish,
The listing of the Kemp's ridley, hawksdi!l, leatherback, and Florlds populations of the green turtle.
as endangered species, and of the green, loggernesd, and olive ridley turties as threstened species,
necess|tated s careftul conslderation of the eof fect of shrimping on these species, A consideradble
ettort was made to document what was known about the |ife history and tactors affecting the decline In
their numbers, and shrimping operation measures which would alleviate these problems, (See Append!x
FEIS,) '

Explol tation and habitat loss are two major causes of the drastic deciine In sea turtle numbers.
Incidental capture by shrimp and groundtish tishing coerations is Increasingly Important as poouia-
tions decline, Preservation meassures are almed at reducing adult and subeduylt mortallty and
Increasing Juvenite recrul tment,

The accldental capture of ses turties during shrimp and groundfish fishing activities Is a major
problem along the southern Atiantic and Gulf cossts (Ogren, et al., 1977). An estimated 800 to 1,200
sea turties sre caught esch year off the south Atiantic coss? (besed on Hillestad, ot al,, 1977;
Ulrich, 1978), Similar estimates for Incidental turtie cateh In the Gult of Mexico are not avalladle,

All of the Gulf states have lsws almed at conservation of ses turties, At the federa! level!,
designation of critical habltart arees !s under conslderation, Headstarting == protection during
tncubation and the firs? year of life == still Is In the experimental stage., Predator control,
orimarlily for raccoons, can protect nests from destructlion,
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Table 3.6-1. Annual Gulf of ‘Mexico shrimp catch and estimated finfish
discards using fish:shrimp ratios of 4:1 and 12:1,
1959-1975. Shrimp catches were converted to heads-on
poundages from headless data furnished by the U.S. Department
of Commerce, 1959-1975. Discard ratios encompass the range
reported by Seidel (1975S) and are presumably based on
round (live) weight.

e el i

Year } agsheads-on) 4:1 ratio 12:1 ratio
pounds) (million pounds) (million pounds)

1959 143.4 573.6 1,720.8
1960 166.1 664.4 1,993.2
1961 90.7 362.8 1,088.4
1962 106.6 426.4 1,279.2 i
1963 176.5 706.0 2,118.0
1964 150.1 600.4 ) 1,801.2
1965 167.7 670.8 2,012.4
1966 163.4 653.6 - 1,960.8
1967 207.7 830.8 2,492.4
1968 180.4 721.6 2,164.8
1969 187.8 751.2 2,253.6
1970 215.6 862.4 2,587.2
1971 211.4 845.6 2,536.8
1972 208.2 832.8 2,498.4
1973 165.3 661.2 1,983.6
1974 169.1 676.4 2,029.2
1975 - 157.9 631.6 1,894.8

1/ Heads-on poundages vere estimated from headless data using conversion’

' factors for each species and average percent species composition of
Gulf catches from 1959-1975: brown shrimp -- 1.61, 55%; white shrimp
-= 1.54, 32%; pink shrimp -- 1.60, 11%; sea bobs -- 1.53, 1Z; royal
red shrimp -- 1.80, 0.8%; rock shrimp -- 1.67, 0.2%Z. The conversion
factors for all species except rock shrimp are from the U.S. Depart-
ment of Commerce (1959-1975). The conversion factor for rock shrimp
wvas computed from data published by Cobb et. al. (1973).



Comparison of fish discard ratios derived from travl data

Table 3.6~2.
collected in the inshore and offshore areas of the Gulf of
Mexico between 87° 30' and 91° 31', 1973-1977 (data
collected and summarized by the National Marine Fisheries
Service, Pascagoula, Mississippi).
Inshore Offshore
Year Sample Sample
size Ratio size Ratio
1973 52 4,9 © (1) L)
1974 19 1.0 15 4.3
1975 47 5.9 52 20.3
1976 27 3.6 53 12.6
1977 _ 24 2.7 19 : 6.0 .

(1) No daca.
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Ot the sea turtles In the Gu!t, the Kemp's ridley Is in the greatest danger of extincrian,
Almost all of Xemp's ridley nesting Is restricted *o a small streftch of beach near Rancho Nuevs,
Tamauilpas, Mexico, although nestings are also recorded for Padre Island on the Texas coast,
Seventeen recaotures of tagged nesting femsles show that these ridleys are distributed thraughout mos*
of the Gulf. EIGht == al| taken by shrimp trawiers == occurred In 1969 beteeen 8rownsvi|le, Texas,
and the mouth of the Mississinpl, Captyres of Kemp's ridleys through the years are recorded from
8rownsville to the Dry Tortugas off Florida; it Is belleved that these turties migrate along the
shores back to Mexico for nesting, One of the smallest sea turties with a orimary range In the 3yl
of Mexico, the ridley Is a turtie of cosstal aress -- primerily a carnivore and a bottom teeder,

The National Marine Fisheries Service and the U.S. Flsh and Wildlite Service are currentiy
Invoived In resesrch and public workshops whose goal is to restore those sea turtle populations in a
manner conslistent with the requirements of the Endangered Specles Act, Three approsches to reduclng
the inclidental catch are most prominent: first, dellineation of crltical hadl tats and restriction of
trawling In these areas; second, an education program to Inform shrimpers and groundtish ¢ishermen of
the methods of, and reasons for, adequately handiing Incldentally captured ses Turtles In order, to
reduce mortality; and third, development of gear such as the excluder panel, which reduces the capture
ot sea turties during trawling operations, Currently work is underway on all three approaches.

3.7 State and Federal Revenues Derived From Shrimp Fishery

‘State and tederal revenue flgures trom the shrimp tishery are not Isolated by data processing
systems of the state agencies in the Gulf; these dats are Included, however, at the federa! leve! witn
non=related activities,

The only avallable documentation applies o !icenses.and severance taxes Imposed by the states,
Revenues by states are listed below:

stare 191 1978 19713 1978 1913
Texas $aa1,084 $843,5%6 $887,768 $969,899 $644,78)
Loulslana 645,867 517,877 403,651 405,152 408,507
Mississippl 34,698 43,889 37,912 42,483 37,842
Alabame 46,285 25,846 19,017 17,099 16,218

Florida wes?
cons?t - 470,109 450,431 439,439 431,078 398,062

Such Items as taxes pald for fuels, Incame, soclal security, and employment security by
particioants In the shrimp fishing effort do not appear In any statistics! breakdown, nor |s there any
pinpointed material on government incame derived from the onshore processing and distriduting segment,
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4,0 B810LOGY DESCRIPTORS

4,1 Lite Historv Features

General Features of the Specles

The general ilfe cvcles of brown, white, and pink specles of shrimp are similar, Adylts spoawn in
the Gult, Fertile eggs hateh into tree=swimming larvae, and the larvae pass through a serlies of
moits, Ouring the postlarvae stage, The shrimp enter an estuary and become battom teeders,

Within the estuary the juvenile shrimp feed malnly at the mershwater or mangrove~vater interface
or In submerqed qrass beds. These sress acparentiy offer both a concentrated food supply of detrirus,
algae and microfauna and some protection from predators, Growth and survival In the estuary are
larqely dependent upon loca! salinity and temperature regimes. As they grow larger the shrimp snit+
to deeper waters and become more oredacious, AT a variadble size 2,7%4.7 in (70 o 120 mm) *hey
emigrate to the Gulf, This emigration is a function of size, tide, and temoerature. Growth cont!nues
at a rapid rate in the Gulf under ootimum temperatures, though [t decliines as shrimp approach their
maximum size, Spawning probebly occurs before the shrimp are 12 months old,

Major differences in the |l1te cycles of the brown, white, and pink shrimp are due ™o shifts in
the time and space at which various 1lfe stages reech their maximum sbundance. These shiftts
apparentiy atiow the species to avoid direct campetition even when one species predominates In the
same general geographical area, In aress where shrimp stocks co=occur, aanagement has bytit its
harvest strategies around these shifts, For example, the Loulsiana estusries are closed In winter and
early soring In order to protect Juvenile brown shwrimp, The inshore brown season is closed when
aporeciable numbers of juvenile whites agoesr in trawls for brown shrimp,

There are five overriding blologlcal factors which seem to account for the reslliency of the
shrimp resources:

1) The migration of the |ife stages through several environments.

2) The food habits of juvenl!les and subadults in the estuary provide access to rich, widely=
based food supply,

5) The spcarent rapid growth rate of shrimp under favoradble condltions resyits in a harvesrtabile
size shrimo within a short time,

4) High fecundity and extended spawning seasons help to prevent recrul tment overtishing in splte
of Intense tishing pressure,

3) A large portion of the Gulf Is insccessible to harvesting, e.9., rocky bottom, loggerheads,
erc,

The other three shrimp species explolted In +the Gult (royal red, se8bodb, and rock shrimp) are nor
estuar|ne=dependent and apperentiy spend their |ife cycles within the ooen waters of the Gulf, Royal
red shrimp differ consideradbly from other species In that they: |) are harvested fram depths of 100 ro
300 fathoms, 2) nave an estimeted five year classes occupying the same tisning grounds, 3) exist in a
relatively stable environment, and 4) do not resch sexua! maturity as a zero~year class shrimp,
Seabod shrimp are harvested, along with white shrimp, October through December when they migrate
fowards the Gult besches fraom deeper water, In response to advancing cold fronts, Rock shrimo are
harvested mainly fram Florida's sandy bdottoms, They are taken orimerily as bycatch.

4=



Sexual Matyrity

The minimum size at which shrimp become sexual ly mature (males==fylly developed spermatcohoraes ;
tfemales~=ripe ovaries) are listed In Table 4,11,

Soawning, Larval Develooment, Recruitment of Postiarvae to El+her Estuaries or Fishing Grounds

Srown Shrimp

Rentro and Brusher (1963) found brown shrimp soawned In Gulf waters of greater than ten fathoms
from soring to early summer and continuously at 2% to 60 fathoms. Two peaks were noted, a major cne
in Seotember to November and a minor one April to June (Renfro and Brusher, 196%), A Fedbruary to
March soawning pesk has been proposed (Gunter, 1950; Kutkuhn, 1962), based on Juvenile abyndance in
estuaries; however, no direct evidence was oresented, Temple and Fisher (1967) note that oft tne
Texas coast planktonic stages ot Penseus species were greatest at 14,8 farhoms from August to November
and In 23.2 fathoms and 44,8 fathoms fram Seotember fo November. They suggest that as these peaxs
corresponded to pesks In the occurrence of adult brown shrimp at these depths, the larvae were those
of trown shrimo, The reported commerciasl catch peaks in July on the zero=yesr class; and spawning
reaches Its helight after this July pesk and occurs during the [ntense fall oftshore fishing season for

brown shrimp,

Baxter and Renfro (1967) tound that postlarval brown shrimp recrul tment to Galveston Bay peaks In
March and mid=Aprii, Second and third peaks are sometimes noted June through September, Estuarine.
recrul tment may occur slightly eerlier In Loulsians, White and Boudresux (1977) and Galdry and white
(1973) recort that postiarval brown shrimp recrul tment normal iy peaks In Loulsiana In Fedruary *o
March. Thus peak recrultment of postlarval brown shrimp to the estuaries occurs months sfter the pe

In spawning,

Basing their claim on a camparison of thelr work with Baxter and Renfro (1967), Temple and
Fisher (1967) procosed an overwintering of postlarval brown sheimp In the Guit, They suggest that the
postlarvae burrow In the offshore dottom and awalt the advent of warmer temperatures betore entering
the estuaries, In suooort of this theory they note the |aboratory work of Aldrich, et al, (1967)
which showed that postiarval bdrown shrimp burrowed at low temperstures,

white Shrimp

A sinqgle female white shrimp relesses bDetween 500,000 and 1,000,000 eggs in a spoawn (Burkenrcad
1934, Anderson, et al., 1949), Soawning occurs In Gult waters at four o seventeen fathoms, soring
through fall (Lindner and Anderson, 19%6; Renfro and Brusher, 1964; Joyce, 1965; Bryan and Cody,
1973)., The spring spawn Is belleved 1o be accomo!|shed by females which have overwintered, while the
fall spawn is iargely attriduted to females spawned In the early spring (Lindner end Anderson, 15%6),

Muitiple spawning of white shrimp In o single sesason is belleved *o occur ‘-(.Klng, 1948; Lindner
and Anderson, 1936; and Renfro snd Temple, personal communication In Perez Fartfante, 1969),

0f+ the Texas coast the greates? abundance of planktonie stage Penseus specles occurred from May
to August at 7.6 fathoms (14 m) (Temple and Fisher, 1967), They suggest that this peak was composed of
white shrimp and note that the time corresponded to the reported spawning peak for white shrimp,

Larval develooment regquires between ten to twelve days (Johnson and Flelding, 1996) and two to
three weeks (Anderson, et al,, 1949), By the time the postiarval stage Is reached, the shrimp have
normally entered the estuarine nursery areass (Anderson, et al,, 1949), However, Anderson, et al,
(1949) recorted that "schools of adult white shrimp have been known to approach the coast and spawn
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Table 4,1,! Estimate ot the Minimum Sizes at which Shrimp Reach Sexua! Matur!ty (Fully Deveioped
(Fully Developed Spermatophores for Males and Ripe Ovaries for Females)

Scec!es/Sex Size (Total Length) Source

Srown sheimp
males 140 (assumed) Renfro (1964)
females 140 Renfro (1964)

white shrimp .
males 159 (Perez Fartante's [1969}
conversion of Burkenrcad's
{1934] estimate) -
temales 135 (Perez Fartante's [1969]
conversion of Surkenrcad's
{1934] estimate)

Pink shrimp
males 34 Perez Fartfante (1969)
temales 92 ' Elidred er al, (196})
Rova! red
males 129 Anderson and Lindner (1971)
females 199 Anderson and Lindner (1971)
Rock shrimp
males 34 . Cobb e* a1, (1973)
42 Kennedy ot al, (1977)
females 49 Cobb et al,. (1973)
64 Kennedy et al, (1977)
Seabobd
males N.8,
tomaies 63 Anderson (1970)
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Close to inlets, When sych o spawning occurs, the 3gs may be sweot through the oasses on Incamiag
currents, and larvae (nauplil) may reach the nursery grounds within a few hours,”

Posrlarval white shrimp recryl tment to the estuaries of the northern Gult occurs over a falrty
unltorm time oerlod, In Mississippl it extends from May through October (Christmas, ot al., 1966),
In Louislana, oostlarvae are orimer!ly recrulted to the estuarlies from July to August though recryi *=
ment bdegins In June (Galdry and White, 1973; white ang Boudresux, 1977), ia Texas, postiarval wenite
shrimp recrul tment to the estuary extends fraom May through October (Baxter and Rentra, 1967),

Pink Shrimp

Pink shrimp In the Dry Tortugas ares spawn yeer round at 12 to 26 fathoms, with a more Intense
soawn In soring through fall (ingle, et al,, 19%9; Cummings, 1961; Tabd, et al,, 1962; Jones, et ai,,
1964, In Perez Fartante, 1969)., In the Tampoa and Apalachicola areas, soawning occurs In symmer, ang
Juveniles overwinter In the bays (Chelistmas and Etzold, 1977), Matosubrato (1974) estimates tecungiry

at about 500,000 eggs cer female,

Minimal larval development +ime Is 18 days (Ewald, 1969%; Jones, et al,, 1964), In the Dry
Tortugas, estuarine recrul tment Is continuous, with peaks In abundance reported for Aprii o Jun..
(Tabd, et al,, 1962) and July through October (Jones, ot al., 1964), A Mgy through December recryite
ment of pink shrimp In Mississippl |s reported (Christmas, of 8l., 1966), In Texas, Copeland and
Trultt (1566) report an August to September peak In recrul tment, .

With the three me jor specles, copulation Is not directiy assocleted with soawning, Indeed, Perer
Fartante (1969) suggests multiple copuiation for white and pink shrimp, since female white shrimp
often lose the attsched spermatophore and female pink shrimp shed the spermatophore upon moiting,

Rovya! Red Shrimp

Anderson and Lindner (1971) observe that the S+, Augustine population of royal red shrimp have a
ma jor spawning pesk during the winter and soring, with some soawning occurring throughout the year,
Their analysis of lengthetrequency distributions by sex for ail samole pericds cambined sugqests that
recrul tment to the fishery beging at one year of 3ge but Is not camplete until the shrimp reach i
maturlty at adbout three yeers of age, They note that the mejority of shrimo taken In thelr samp les
wvere fully matyre, Even though this population Is outside of the menagement ares, this information is
thought to be true of the Gult of Mexico stock,

Rock Shrimp

Spawning of rock shrimp In Gult waters oft Tampg to Fort Myers, Florlids, Is continuous, with a
peak in October through January (Cobd, et al,, 1973), ODevelopment time to postiarvee requires 29 days
In the laboratory at 70° to 76° F (21° 10 24,3° C) and 24 to 27 ppt (Cook and Murphy, 196%),

Cobb, et at,, (1973) note that rock shrimp less then 1.2 in, (30 mm) total length appeared in
their samples In March, Mgy to July, end November, wheress stightly larger Individuals occurred in all
other months exceot December, They therefore suggest recrul tment to the fishing grounds occurs year
round,

Rock shrimp are not belleved to be estuar!ne dependent (Eldred, 19%9; Joyce, 1965; Cobb, et al,,
1973). Cobb, et al,, (1973) sSuggest that the shrimp found by Rouse (1969) [n Chatham River, Florida,
vere other species of Sicyonla and not rock shrimp, The |ife cycle of rock shrimp Is apoarentiy
Dassed in offshore waters and mainly at deoths of 10 to 45 ¢ (18 to 82 m) (Cobb, et al,, 1973,
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Seabob Shrimp

Juneau (1977) reports gravid sesbod females were *taken |n peak numbers along the Loulslana
beaches in July and Auqus®, while sma! ler non=gravid temales were *aken In large numbers between
Oecember and March, He concludes that soawning most |ikely occurs In the Guit between July ang
Necember,

Rentro and Cook (1963) observe that oariv larval develooment from spawning to first protozoeal
stage requires 58 Nours In the iaboratory at 73=75° F (23%° 24° C) and 27 por,

Juneau (1977) reviews current intormation avaliable on seabodb shrimp and concludes wi+th Renfro
and Cook (1963) that the specles !s probedly not estuarine dependent and is found most commonly +rom
The deach Iine to Guif waters of tive fathoms (9 m) and are orimarily caught In one to two tathoms
(1.8 to 3.6 m) along the Louisiana coast (within the Territor!al Sea),

Emigration ot Brown, White, and Pink Shrimp From Estuaries

The time, size, and causes of emigration have !moortant management Impiications for brown, white,
and pink shrimp, The specific ressons for their. Importance mey very from aree to area, In Loulsiana,
with Its large inshore hervester grouo, the setting of opening dates must Include a recognition that a
portion of *he catch mey be lost for smaller boats |f the shrimp emigrate before the inshore season |s
opened, Conversely, in Texas and southern Florids where estuarine and near=shore Gylt harvest is
restricted, the expected emigration time |s needed in order to close offshore waters to oprotect the
emigrating croo,

In geners!, emigration Is keyed to environmental condl'ﬂons such as tides, temperature, or
salinity, Flshermen take advantage of this knowiedge and fish the surface waters of channels and
passes with a butterfiy, or wing net used at night, sithough efforts during *he day are somet!mes
rewarded, )

Brown Shrimp

Copeland (1965) sampled ebd tide March to December In Aransas Pass, Texas., Me found that brown
shrimp emigration peaked In sssociation with full moons In May through Augus®, the Nigh tides and
faster currents of full moons beling a stimulus to emigration,

Trent (1967) sampled the main tidal pess To Gelveston Bay, day and night on the edding tides (May
to August) with a bottom ftraw! as wei! as from June to August with s surface trawl, Catch per unit
etfort was greater on the botfom during the day and at the Top during the night, though the difference
was not signiticant, '

Trent (1967) found two pesks !n abundance of emigrating sheimp: one In mid=Mgy and ancther in
mid=June, The mesn size of emigrating shrimp Increased linearly from 400 tall count (58 mm) on May 18
to 40 tail count (108 mm) on July 28 or 0.14 In, (3.6 mm) per week, (See Table 4.1.5 for lengthe
velight conversions),

Galdry and white (1973) observed that emigration of brown shrimp from the Loulsiana nursery
grounds occurs In two stages. The #irst movement normally beging at a size of 264 +o 415 tall count
(60 to 70 mm) when juven!ies leave the shallow marsh areas for the open bays, These bays serve as a
"staging area™ where the shrimp contlinue to grow and feed unt!i they begin a second movement==the
migration to offshore waters=-at a size of 3.9 to 4.3 in (90 to 110 mm), This offshore movement
beging in middle to late May, Increases In Intensity In June and July, and continues in diminished
magn| tude untl| November when essent!al ly all the shrimp have left the bays,.
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Blackmon (1974) sampled a smal!| tidal pass In Caminada Bay, Loulslanas, from May +o Novembaer ;-
the full and new moons, He foyund that the mean length of emigrating shrimp generaily [ncreased “--m
3 in, (79 mm) In May to 3.8 In, (98 mm) in Seprember anc rthen deciined to 3,3 in, (84 mm) in Novemzer,
Mean lengtns of emigrating shrimp were always greater *han thos: :n the bay: during the May o
Seotember perlod, the average emigrating shrimp was at leas? 0.3% in, (10 mm) larger than I*ts average
counterpart in the bay,

The highest percentage of emigrating brown sheimp occurred during or Just atter twlilight, “No
correlation was found between the percentaqge of emigrating sheimp and current speed, temperature, or
satinity, Oistridbution of emigrating shrimp In the three=meter water column changed with *ime of 1ay,
Ouring the day, pesk density of emigrarting shrimp was greatest on the bottom; at twilight, the peax
occurred In the middle; and at night, the peak occurred In the top meter (Blackmon, 1974),

wWhite Shrimp

White shrimp that enter the Loulslana estusries as postlarvae in the spring and early summer
emigrate to the Guif In September through November (Galdry and White, 1973), Those white shrimp
postiarvae recruited to the estuary later In the summer and eariy fall may be forced of fshore by
advancing cold fronts in October to December at a size much smeller than that of shrimp emigrating (n
the summer, These "later-recruited™ white shrimp overwinter In the neershore Gult and reenter the
estuaries at an average size of 100 mm during the spring warming, After s second period of growth,
they emigrate to the Gult to spswn In the spring and eeriy summer (Lindner and Anderson, 19%6; Galdry
and white, 1973), : -

Pink Shrimp

In the Everglades nursery sress, Yoke!, et al., (1969) observed that juveniie pink shrimp
emigrate almost exclusively at night, and on night edd rather than night tiood tides, Catch per uni+t
effort of emigrating was 37 sheimp per minute as during new and ful | moons opposed to 20 shrimo per
minute during the first and third lunsr quarter, The effect of moon phase was directily dependent upon
the relative abundance,

They observed that the size of emigrating shrimp ranges fram 2 to 49 mm (carapace length), and
averaged 14 mm (carapace length), Using Kutkuhn's (1966, Fig. 7) carspace length vs, weigh? plot for
olnk shrimp, the size range equates to a weight range of up to 80 g for male shrimp and an average of
2,0 10 2,5 g tor male and female shrimp., The sverage shrimp leaving the Everglades Is in the 300 to
200 talls to the pound range,

Migration Patterns In Oftfshore Waters

Brown Shrimp

Brown shrimp relessed off the Mississippl cosst In June (K1ims and Benigno, 1969) traveled less
than an average of one mile per day from the relesse site, An of fshore movement was not apparent
since less than one percent of returns came from waters deeper then 16 tathoms, The longest distance
traveled was 835 miles==from the release site of t Horn Island to the Mississippl River's Southwest
Pass. This Information indicates that the Mississippl River may not be an adbsolute barrier to brown

shrimp migration,

Most of the brown shrimp relessed oft Grand isle, Loulsiana, In July (Kiima, 1964) were recap-
tured near the release site., A slight seaward and westward movement was noted,

Movement of brown shrimp relessed off Galveston, Texas, In Jyly led Xlime (1964) to suggest that
brown shrimp from the Galveston estuary were recrulted to the tishery all along the Texas coas®,
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Brown shrimp released oft the central Texas comst 8T 2! to 24 fa*homs In Apri| (Kiimg, 1964)
showed I1tT1e coastwide movement, No major of tshore movement was apparent fram April o June because
99 percent of The returns were within 25 farnoms and none were deyond 30 fathoms,

From an examination of commercial catch ftrends, Gunter (1962) suggested a southward drift+ of
brown shrimp oft the Texas coast In the fall,

The commercial catch sratistics Indicate that brown shrimp migrate out to The deeper waters of
the Guif, The Inshore catch pesks in May to July on shrimo smaller than those measuring 67 talls to
the pound, After Texas opens Its Territorial Ses, offshore brown shrimp cateh In the Gult as a whole
pesks In July and August at deoths of 11 to 20 fathoms, with mos? of the landed shrimp being 31 ro 4y
" talls to the pound, By December, the largest cateh comes fram 26 to 30 fathoms, and the 15 to 20
talls to the pound shrimp predominate, Generally, the date Indicate a four to five fathom per mont™
deoth migration of the catch, However, the relationship of the shitt in the catch to the actual deot™™
migration of *he shrimp |s somewnat obscured bv the Texas closure In June and mid=July and by the

muitiple waves of shrimp emigrating from the estuaries,

white Shrimp

white shrimp east of *he Mississippl River to Moblle Bay tend to migrate fram the estuaries *o
desper waters along the darrier islands and towards the Mississippi River Delts during the summer *o
tall (Lindner snd Anderson, 1956), The Mississippl River may ect 83 & berrier to east=wes?t movement
(Lindner and Anderson, 19%96;: Perez Farfante, 1969), -

Other than the offshore=onshore migrations and a tendency to concentrate between Ship and Trinisy
Shoals, Lindner and Anderson (1936) observed no definite migration patterns of white shrimp along the
Loulsliana coas?t west of the Mississippl River during the fall and winter,

Kiima (1964) noted a cosstwide movement or dispersion of tagged white shrimp aiong the Louisiana
comst between Cameron and Vermi!ifion Bay, Perret, et al, (1978) aobserved that movement along the
western portion of the Louvisiana cosst wvas mainly westeriy, though the mejority of the tagged shrimo
were returned within 60 nauticel miles of *he releasse erea. )

Lindner and Anderson (1956) observed a migration of white siwimp fram off the coas?® of Mexlico *o
Aransas Pass, Texas, during the soring., There a3iso appears to be a reciprocal scuthward movement fram
central and southern Texas Into northern Mexico during *he fal! and winter, From an analysis of
reported cammercial catch patterns, Gunter (1962) suggested a simitar southward movement of white
shrimp,

Plink Shrimp

Juvenile pink shrimp emigrate from the estuaries of southern Florids Into the deeper waters of
the Gulf, Costello and Allen (1965) found that the nursery grounds of plnk shrimp on the Tortugas
grounds vere estuaries fram Filoride Bay and fram as far north as Indlan Key, whereas the nursery
grounds of shrimp on the Sanidel grounds were estuaries from indian Key north to Pine Island Sound.

They observed |ittie movement of shrimp between the Tortuges and Senibdel grounds. Iverson, et al,
(1960) observed that larger pink shrimp tended T occur at deeper depths on the Tortugas grounds,

Roval Red and Rock Shrimp

Apparently nothing is recorded sbout migration petterns of rovel red orf rock shrimo,
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Seabobd Shrimo

Immed!ately following passage of a cold front, seabod shrimp along the Loulsians coast migrare
- toward rhe bDeach trom offshore areas., In July and August, gravid females also move ctose to shore
(CoJo Juneau, personal communication In Christmes and Etrz014, 1977,

Substrate

The substrate oreferences of shrimp appear to be Important o their dlstridbution patterns atong
the Gulf cosst, In generel, pink and rock shrimp prefer calcsrecus sedimants and are found maliniy
along the Fiorida coss?. Brown, white, and sesbod shrimp prefter soft mud or peat bottoms and are
found mainly along the coast from Texas to Alabame,

The juvenile brown and white shrimp prefer a soft mud or ceat bottom with large quantities of
decaying organic matter or vegetation (Williams, 1955, 19%9; Mock, 1967; Jones, 1973), Sand or clay
substrates are sometimes satisfactory for young brown shrimp, uniess these substrates are dare clay,
sand, or shel) (Williams, 1959), Adult brown shrimp are found on mud or slit and also on mud, sand,
and shel! (Perez Fartante, 1969), In the Gult, white sheimp are also tound on muddy or silty battoms
and on ciay or sand with fragments of shell (Springer and Bullls, 1954; Hlidebrand, 19%4, 195%),

Pink shrimp apoarently prefter tirm mud or siit bottoms with coral sand containing a mixture of
mollusk sheils (Soringer and Bullls, 1954; Hildebrand, 1954, 1955; wililems, 19%8) and tirm sand
bottoms (Farfante, 1969),

Roval red shrimo show no apperent preferencs for a perticular sediment type; they occur on sand,
siity sand, terrigencus, and cal!carecus sediments (Roe, 1969),

Rock shrimp occur most frequentiy on sandy bottoms (elther terrigencus or blogenic) and only
sporsdical ly on mud bottoms (Mi|dedrand, 1954, 1995; Cobb, et ale, 1973), Hildedrand (195%9) suggests
bottoms wers "strays" from aress of hard sand., In South Carolina, the rock shrimp Is called the
coral shrimp because I+ is occaslional ly taken fram cors! banks (Lunz, 195%7),

Seabod shrimp are taken from bottoms of mud, stit, or sii+ mixed with sand (Neiva, 1967;
Christmas and Etzold, 1977),

Food
Larval Stages

Larval stages are planktonic and eat algae and zooplankton (Pesrsen, 1939; Ewaid, 1965), Nutrient
levels of Guit waters mey be & necessary environment for larvel stages because a high density ot food
csuses ocor survivel due to entanglement,

The postiarval stage Is not strictly planktonic dut is capable of deposit teeding (Pearson,

1939), Zlen=Eiden and Grittith (1969) have ted this stage on algae, Artemia sailina nauplii, and
groundfish or sheimp In the laboratory,

Juveniles to Aduyirs
Juveniie and adult brown, white, and pink shrimp ingest whatever !s availiadle, Including decaving

organic matter, animals, and plants (Vicoss, 1920; weymouth, et al,, 1935; Fiint, 1956; Darnel !, 1958;
Broad, 1965; Perez Fartante, 1969; Odum, 1971; Jones, 1973),

4-8



Jones (1973) Intensively studied the food habitats and absorptlion efflciency of drown shrimg ' »o
4 in, (25 to 104 mm) In g Louisiana marsh, He observed a shift in dlet and hablitat as sheimo grow
larger. Juveniles 1 to 1,75 In, (29 to 44 mm) were concentrated in the nearshore environment, -ere
they Indlscriminately Ingest the top !ayer ot sediment containing detritus and microorqanisms, Jones
classitied this stage as omnivores or encounter-teeders, At 1.8 to 2.5 In, (45 to 64 mm) they
selected The organic fraction of the sediment and were class!fied as opoortunistic omnivores, At 2.5
to 4 In, (65 *0 104 mm) shrimp had dispersed from the nearshore environment to the deecer waters of
the marsh and became active predators feeding intensively on polychaetes, amohipods, nemarodes, and
chironomid larvae, However, they continued to ingest detritus and slgae and were classiftied as
omnlvore predators (Jones, 1973},

Darnel| (19%8) found *he foreguts of white shrimp 3.6 to 9.6 in, (91 o 142 mm) contalned sand,
detritus and ground organic metter, and fragments of m| lusks, ostracods, copepods, Insect larvae, and

forams,

Eldred, of al,, (1961) tound oink shrimp In the Tamps Bay contalned both anima! and plant
remsins, These included aquatic mecrophytes, red and biue=green algae, dlafoms, dinot lagel iates,
polychaetes, nematodes, shrimp, mysids, copepods, |sopods, amphipods, mollusks, forams, and tish,

Rock shrimp are apoarentiy nocturnal, genera!lzed carnlvores (Cobd, et al,, 1973), Small bivalve
moilusks, decopod crustaceans, gastropods, and other crustacesns are an important part of the dlet
which also includes foraminifera, nematodes, polychaetes, ectoprocts, echinoderms, and finfish (Cobbd,
ot al,, 1973; Kennedy, et al,, 1977), -

Nothing is soparently recorded on the food habits of sesbod or royal red shrimo.

Predation

Penaeld shrimp, in genersi, sre Ingested by many carnlvorous fish (Gunter, 1945; Darnell, 19%8;
Farfante, 1969), Table 4,1=2 |ists some fish known to Ingest brown, white, or pink shrimp. Included
In this {ist are speckied trout, black drum, redtish, Atiantic crosker, southern flounder, bass, and
several varietles of cattish, Many of these prey species sre an Important camponent of the bycateh
discarded by shrimpers,

Growth Rates
Genera! Considerations

As In most tisheries, growth rates ars estimated from changes in the length of the species with
time, Growth In weight Is estimeted by converting growth In length estimates to weight, Tadle 4,13
lists length=weight estimates for shrimp,

The method of measuring growth varies with the size of sheimp, Growth (In length) of "smaller”
sheimp 1 to 3.5 In, (25 to 90 mm) is normally estimated from length frequency messurements of trawl
samples taken In estusrine nursery arees cver a period of time, Growth Is expressed as the Increase
either [n the mean size of the trawl sample or In esch of the peaks In the polymodal length=frequency
data with Increasing time, Growth estimetes range fram 0,003 to 0,13 In, (0.1 to 3.3 mm) per day,
Yariability has been attriduted to temperature, salinity, recrul tment, density, and emigration,

Growth of "large® shrimp greater than 2.75 In, (70 mm) hes normal ly been estimated from mark and

recaoture experiments, A simple linear relationship of length (or weight) to time Is not applicable,
The shrimp enter a selt=limiting period of growth,
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Table 4,1=2, Flish identitied by Gunter (194%) or Darnet! (1958) as feeding on penaeld shrimp

Specles Common Names
Carcharhinus leucas (Miller and Henle) Sull shark
Dasyat!s sabina (LeSueur) ' Stingaree
Leplsosteus spatula (Lacepede) Alligator Gar
Eloos sayrus (Linnaeus) Bonefish, Shipjack, Bigeye

Herring, Ten=pounder

1ctalurus furcatus (LeSueur) Blue cattish
_Baqr_omrlno (Mitchel 1) ‘ Gatftopsall catfisgh
Galelichthys fells (Linnaeus) Hardhead or sea cat
Morone !nterrupte (Giil) Yoi low bdass

Microoterus s, salmoides (Laceoede) ! Northern largemouth bess
Sclsencps oce!lata (Linnaeys) Redtish, chennel drum
Micropogon undulatus (LInnaeus) Atlantic croaker
Pogonias cromis (LInnaeus) 2 Black drum

Cynosclon nebulosus (Cuvier and Speckied trout

Yalencliennes) 3, 4

Parailichthys lethostigme (Jordan and Southern flounder
Giibert)

! Assumed fo Ingest shrimp by Darnel! (1938),

2 Dsrnel! (1958) states that when black drum are in the marine waters Gylf
penaeld shrimp are o signiticant portion of its diet,

3 Gunter (1945) states *hat In Texas shrimp are the predominant food of
soecklied frout during the summer, However, when shrimp are scarce, as
In Janusry, speckled trout shift to flsh (Hugll specles),

4 Darnei! (1958) states that pink shrimo are the stadie dlet of speckied
trout in Florids.
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Brown Shrimp

Growth In length is siow 0,019 In, (0.5 mm per day) during lJanuary and February, Increases !-
March, and reaches a8 maximum ,02-,13 in, (0.5=3.3 mm per day) In April and June (Loesh, 196%; Qi ngo,
1965; St. Amant, et al,, 1966; Broom, 1968; Ford and St, Amant, 1971; Jacob, 1971; Swingle, 1971),
This monthiy variation In growth rate has been assoclated with the soring warming of the estuaries
(St, Amant, et al,, 1962; Ford and St, Amant, 1971),

Parrack (1978) estimates growth rate of brown shrimp from mark and recapture experiments con-
ducted In the northern Guilft of Mexico In 1967, 1968, and 1969 (Clark, Emiilanl, ang Neal, 1974), ~His
discussion indicates that females Fow more reoldly than males, weigh more than males of the same aqe,
and attsin a larger final length and weight than males,

White Shrimp

Growth rates of white shrimp estimated from trawl samples range fram ,02-,08 in, (0,6 to 2,2 mm)
per day in the summer (Willliams, 19%5; Gunter, 1939; Loesch, 1969%),

Growth rates of white shrimp have been estimsted by & number of workers from mark and roca;?uro
oxperiments, Lindner and Anderson (1956) marked white shrimp 200 to 18 tall count (S +o 180 mm) In
the south Atiantic end northern Gult and calculated formulae for growth in length and weight, The
resuilts indicated that growth In length wvas 8 function of size and month, growth being faster for the
smaller than the larger shrimp, and faster in Aprll teo June and September to December then from .
December to March, Klime (1964, 1974) calculated formulae for growth In length and welght, In cam=
paring growth rates for two time oeriods, he notes that growth was faster In August fo October than
September to Novemder., ™He suggests that the difference is due to differences In water temperature,

Pink Sheimp

Higman, et al, (n.d.) determined the growth of postiervai=juvenile pink shrimp held In enclosures
In the estuarine ares of Everglades Nat!onal Perk, Multivariant regression analysis was used to
determine significant relationships between weekly growth rate estimates and weekly estimates of
bottom saiinity, temperature, and dissol!ved oxygen, Salinity sppesred to be the mos+ Important
factor. Since the salinity regime of this sres is dependent upon darainege through southern Florida
Into the Everglades, pink shrimp success In the Ory Tortuges mey be related to local rainfal! in the
Everglades drainage basin as well as to men-mede alterations which bdiock the normal waterf!ow
patterns,

Severa! growth estimates from tegg9ing experiments sre avallable, Iverson and tdyll (196Q0) +agged
olnk shrimo in the Ory Tortuges In December, 1937, and recovered them through April, 1958, Females
Increased in welght from 39 to 31 tails per pound in 43 days, wheress males increased fram 60 to 50
talls per pound In the ssme time, Th!s approximates s growth rate of .07 oz, (0.75 g) per week for
temale shrimo and of .013 oz, (0.38 g) per week for male shrimp, The suthors caution that these
estimates were made In the "unusual ly cold winter of 1957=19598 and mey be siower than the growth in a
more normel winter,® Kytkuhn (1966, Table 4) estimates that pink shrimp tagged In the Ory Tortugas
area Seotember to December 196! grew from 5.9 9 10 19.5 g In 12 weeks, Lindner (1966) also derived
growth curves for pink shrimp In the Dry Tortugas,

Royal Red and Seabobs

Apparentiy nothing Is recorded about the growth rates of seabobs and roys! red shrimo,

4=12



Mortallty Rates

The death of fish In a population is due either to natural causes or to harvest by man,
Costticlents of tishing (F), natyra!l (M), and total (Z) mortality are defined as Instantanecys 1ea*~
rates for a cohort of N individua!l tish over a short time, noted as at, The rate of deciine of tne
ocpulation numbers over time Is oresented as a function of these observed values,

The recorted estimates of naturasl (M), fishing (F), and total (Z) mortality of shrimg are com-
osred in Table 4,1-4, Values of the week ly natural mortality cosfticient range from ,01 to .55 or &
loss of tram | to 42 percent ot the population from the beginning to the end of the wveek, Estimates
of fishing mortality range from .02 to «96. Based on recently develsped dats by NMFS the week!y
Instantaneous natural mortality rate of brown sheimo In offshore reglions is belleved *o be aporoxima-
tely 0.025 to 0,075 (Fox, 1981, personasi communication), The varliations In mortaiity estimates maxe
it dlfficult to construct vield per recrult models,

Yield Per Recrul+

The pounds of brown, white, or pink shrimp which can be harvested from a g!ven number of Dost=
larval shrimp reaching an estusrine system Is a function of the population's rates of growth and
mortality, age at which harvest begins, and the rate of tishing mortality once the shrimp are suydject
to harvest, The age at which yleld will be maximized wi|| be dependent on the trade~ctt between
growth and natural and tishing mortal!lty,

Brown shrimp

There are no oublished yleld per recrul ¢ estimates avaliable on brown shrimp, M, Parrack (NWFS,
Gaiveston Lab) prepsred a oreliminery yield per recryit analysis using his sex speciflc growth rate
esquations for brown shrimp (Parrack, 1978) and two levels of monthiy Instantanecus natural morrallty
rate, M = ,05 and M = ,10 (Annon, 1978), (These levels of M on a monthly basis campare to estimates
of M = 011 and ,023 on a weekly baslis,) It M = «09, vield was maxImized when harvesting began on
shrimp six months of age, or 21 tails to the pound (assuming a sex ration of 50:50), it M = .10,
vield vas meximized when harvesting began on shrimp five months of age, or 24 talis to the pound
(assuming s sex ratio of 50:50),

He points out that these sizes sre much larger than size limits currently Imposed In the u.S.
Gult, His ansiyses Indlicate that if the adbove estimetes of M sporoximate reality and it F Is at *he
level estimated by Berry (1971), then current harvesting strategies employed In the Gu!t result in a
harvest consideradly below the theoretica! maximum, Xilma and Parrack (1978) review the question of
the size of shrimp at harvest which will maximize yield and state that “datas on hand indicates *hat
these two rates (growth and natural mortality) belance at 6=9 months of age or at a size of 20=30
shrimo tails per pound.,” |f thelr anaiyses are correct, then a reduction In the size at tirst narvest
of brown shrimp In the U.S, Gult of Mexice would result in 8 decresse In protein yield, Further, an
increase in yield is expected If the size at tirst nerves? of brown shrimp Is increased in any of the
areas of the U,S, Gulf,

White shrimp

Data are Insufticient at this time to estimate the expected yleld per recrylt for white shrimp in
the U.s. GU".

Pink Shrimp

The most extensive pubilished yleld per recrult estimates of Gulit shrimo are for plnk shrimp of ¢
southeastern Florida (Kutkuhn, 1966; Lindner, 1966; Berry, 1971), Aithough there is some disagreement
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Table 4,1-4, Comoarison of Ingtantansous rates of mortality (in weekly values) for shrimp fn *ng i3,
Gult of Mexico (Modifled from Berry, 1970)

Naturai Fish Total
Soecles Mortallty Mortall ty Mortal |ty
M F Z
Brown sheimo .21 .06 27 Kiime (1964)
(Oftshore) 025 = Q75 - - Fox (1981) pers, camm,
white shrimp .08 06 - 9 4 - 27 Kiima & Benigno (196%)
04 = .12 10 = 13 16 = .22 Kiims (1974)
{Lake) 214 - 5% 027 - ,020 241 - 576 Phares (1980)
Pink shrimp 27 .09 «36 tversen (1962) )
.33 .96 .76 - 1,51 Kutkuhn (1966)
08 « .12 12 - 18 23 Lindner (1966)
.02 - ,06 16 - 23 22 - 27 Berry (1967)
<08 = 11 03 = .07 o1l - 18 Costello & Allen (1968)
«01 =« 03 02 - ,16 07 = .16 Berry (1970)

betveen authors, the data Indicate thet a reduction In yield will de expected It pink shrimp are
harvested betore they resch s size of 70 tails to the pound,

Temperature and Salinity

Temperature and salinlty are Important driving forces In the 1lte cycles of brown, white, and
pink shrimp, atfecting growth, mortatity, migration, and spawning, These factors can be Incorporated
In mdels used to oredict annual yleld (see Section 4,7,1.2).

The major intiux of postisrval brown shrimp Po the estuaries of the northern Gulf ocaurs February
to March (Baxter, 1963; Baxter and Rentro, 1967; Galdry and white, 1973; Cheistmas and Etzold, 1977),
Littie growth Is expected unti! water *emperature exceeds 20° C (St, Amant, ot al,, 1963; Ford ang St.
Amant, 1971),
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Postiarval white shrimp normally enter the major bays of the Gulf when temperatures are above 25°
C (Baxter and Rentro, 1967) and are apparentiy ocotimum for qrowth and survival, As the temperatyras
deciine Tn the fall with advancing cold tronts, growth apoarently also declines (Lindner ang Andarson,
1956; X1ima, 1974), Annual production In *he northern Guilt has been associarted with estuarine
sallnity regimes. A similar salinity effect, caused by diftferent westher oatterns seems *o coerats [n
Texas and Loulsiana, Gunter and Edwards (1969) observed a positive correlation between *the annual
successes (1922«1964) of white shrimp In Texas with the ralntall in the state for that year and the
two orevious years, They suggest that the lag eof fect of ralntall was a result of the arid conditions
of the state. In Louisiana, an inverse relationship between annual white shrimp catch and the annual
discharge of the Missission! and Atchatalava Rivers has been noted (Sarrett and Gi| lespie, 1973),
White and Boudreaux (1977) obtalned statistically significant [inear regressions of catch against
river discharge by dividing the data Into two periods, 1958-1968 and 1969=1974,

Gunter snd Edwards (1969) suggest that high rainfall is necessary in Texas to 4! lute the
estuaries for cotimum white shrimp oroduction, while lower than normal river discharge |s necessary In
Louisiana for cotimum white shrimp production, since these estuaries were less saline than those In
Texas.

Growth ot postiarval and juvenile pink shrimp In Florida appears to dec!ine as salinity Increases
from 10 to 28 oot and mey increase as tempera-ture Incresses from 1%5° C o 32° C (Higman, et ai,,
nede)e This aposrent relationship between growth and salinity Is In contrast to the observation that
Juvenile pink shrimp normally occupy a higher salinity sres on nursery grounds than do brown or white
shrimp (Gunter, et al,, 1964), -

Highest densities of royal red shrimp are found at 9° to 10° C and most occur within 8° to 12° (
(Roe, 1969),

Migration and Spawning

Soawning of white shrimp has been assoclated with the sudden warming in the spring of the
of fshore waters of the northern Gult (Lindner and Anderson, 195%6),

Soth white and pink shrimp soperent!y seek deeper water as water temperatures fall in the fall
and winter and wil| reenter shallow water |f temperatures rlse (Lindner and Anderson, 19%6; Tabd, et
al,, 1962),

Bioceconomic Modeis

Grant and Geiftin (In press) and Blomo, et al, (1978) have developed a bioeconamic simylation
mode! of the drown shrimp fishery of Galveston Bay, Texas, and Its assoclated of fshore vaters, The
mode! is designed to gssess the change In ylield and revenue recruited to the fishery |t various
restrictions are imposed on either sres of catch or fishery effort, Work Is currently underwvay to
adapt this mode! to the Ory Tortuges pink shrimp tishery (Grliffin, personal communication, 1979),

4,2 Stock Unie

A stock is detined as & group of fish manageable as 8 uni®t, This detinition ditfers fram the
biologlical concept of a stock as 8 more or less treely interbreeding population of a species.

The effects that strategies for Increasing the yleld for one of these species may have on other
soecies of national interest as wel! as other muitipurpose uses of the ares involved must de con=
sidered (Section 3,6), Management and conservation of Gulf shrimp has been carried out meinly by tre
several Gulf states, Management policles employed by these states differ (Section 3.3.1); these
ditterences largely reflect differences in the history of explol tation (Section 3.2).
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Given this apparent genetic continulty, the need for a multipurpose approach *to managemen*, ing
the partlal lack of data necessary to evaluate potential denefits derived by modltying current nanage-
ment practices, The GMFMC, realizing thar \mnagomn? must consider orther multlpurpose uses ‘or
national resources and ma8y have to consider area differences in harvesting strategles, nas adoptad g
FMP group of species as the management unit tor the Gult shrimp fishery,

4,3 Catch=tEffort Data

The National Marine Fisheries Service has collected dats on shrimp landed by commercial #igher-
men., Grliftin (1978) has prepared estimates for the 1963=197% perliod on unit tishery effort for nrown,
white, and pink shrimp,

Published accounts of recreationsl and balteshrimp catch and ef fort are camparatively sparce,
The few publiished estimetes of discarded catch are summrized In Section 4,7,

4,4 Survey and Sampling Data

Christmas and Etzold (1977) reviewed the major survey and sampling programs which exist In order
to monitor the shrimp rescurce and oredict yleids, -

Texas: Texas has sampled Its key bay areas from March fo May for brown shrimp and from June to
September for white shrimp, In addition Texas Parks and Wildl|te Department also monitors the size,
distridbution, and abundance of shrimp In the open Gulf, .

Loulslians: Loul!siana has an ongoling shrimp monltoring program in the estuaries March through
October. The program provides the data needed to 3ot the cpening date and predict the success of *the

brown shrimp season,

Mississiopi: There Is a year<round monitoring of all of Mississippi's merine resources, In
addition, an intensive sampling of juvenile shrimp occurs from mid=Apri| through summer To provide
growth and size data for opening of the Inshore drown shrimp season,

Alabama: An ongoing shrimp monitering program extends from Aprl! through September of each year
to provide dackground dats as wel! as to set seasons.

Florida: Florides surveys for age Information, and for the !ife cycle and population dynamics of
rock and pink sheimp in offshore waters.,

NMFS: NMFS surveys provide the number, welght, and speclies composition,
‘05 Hadirar

Brown, white, and pink shrimp use & veriety of habltats as they grow fram planktonic larvae to
soawning adults, In part, this migration tends to separate the various !1fe stages so that they are
not In direct competition for the same resources. As planktonic larvae the shrimp feed on phytoplank=
ton and z000lankton and exist mainly In the open Gulf, As postliarvae they enter the estuaries and
adopt a benthic existence at the marsh=water, mengrove~water [nterface, or within grassbeds, The
estuarine ohase |Is considered a critical stage becsuse local fluctuations In temperature and salinity
have a drametic affect on both the acres of marsh avsllasble for growth and the actual growth rate of
the shrimp, As the shrimp grow, they move away fram the mrshevater or mangrove-water Interface Into
desoer, more coen waters, At some polnt they begin an of fshore migration to the Gulf, The major
species tend to be partiy sepsrated in the Gulf, Brown and white shrimp predominate on +he mud and
sandy mud bottoms of the northwestern and northern Guit; pink shrimp predominate on the coral sand
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bottoms of the southeastern Gult, Adult brown shrimp rend to migrate to deeper waters (30 +o5 S0
tathoms) than adult white shrimo (10 to 20 fathoms),

The weakest link in the 11te cycle chain is the sstuarine phase ot growth, Man's alterarion of
the fragi'!e environmant has removed much of the area that would be considered sultable shrimp haditar,
Some ot these alterations are easily assessed. These Include:

o Iimpoundments that prevent Infiux of shr (mp,
O bulkheading that removes the critical marsh—water or mangrove=water Intertface.
o alterations in frestwater discharge that create an unfavorabie salinity regime,
The Immediate effects of other alterations are not as easily assessed, These inciude:
o stimylation of salhufor Intrusion,
0 the continuing encroschment of polluted waters on the estuarine waters, -

Despite any uncertainty about the ef fects of these aiterations, we do have Indicstions of the king of
environment necessary for shrimp survival, Turner (1977) observed thet the vield of shrimp In
Loulsiana's estuaries Is directly related to the acresge of marsh, while that fram the northeastern
Gult of Mexico is directly related to the acreage of marsh and submerged grassbeds. He found no -
relationship between vields and estuarine water surface, average water deoth, or volums, His finding-
concur with the observations of Barrett and Glllesple (1973). that annual bSrown shrimp production In
Louisiana Is correlated with the acresge of marsh with waters adbove 10 pot salinity, but not with
acres of estuarine water above 10 pot salinity, These tindings suggest that the bdrawn, white, ang
pink shrimp yieids in the U,S. Gult of Mexico decend on the survival of the estuarine marshes,
mangrove areas, and grassbeds In thelir naturs! state., These areas not only provide postlarval,
Jjuvenile, and subsdul? sheimp with food and protection from predation, but they helip to maintaln an
essential gradient between fresh and salt water.

4.5.1 Physical Description of the Habltsts

The following parsmeters are used In characterizing shrimp habltats around the Gulf Coast:
1. Bottom types
s, Offshore
be Inghore
2, Surtace water discherge Into estusries
3. Estuarine salinities
4, Ares! extent of estusries
S. Estuarine avallability (access from open Gulf)

6. Water guality (with emphasis on low salinity)

All of these factors vary over space and t+ime,
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Habi tats can change from one Type to ancther, and the changes can be elther cultural ly Indyceq
(t.e,, tl11ing or dredging of wetlands) or natyrally Induced (.00, subsidence of wetlands resyiting
In I+s conversion *o open water), These changes are critically important to the Guit's esTuarine~
jecendent soecies, Oocumented evidence of the ef fect of permanent changes In essential hapitats ig
severeiy |imited, except for the change in wetland area.

An Important component in the habitat of the estuarine dependent shrimo Is the wetland zone aiong
the Gult cosst, Salinlty regimes criticaitly needed for shrimo occur in these areas, and tneir primary
production (vegetation) is the basis for the sheimp's detritys food wed,

The wetiands along the Gult coast have formed during aporoximetely the past 3,000 vears, when
alluvial sediment supplied to the coast exceeded that Femoved through ercsion and subsidence., The
general ohyslography of the Gult coast hes tavored extensive wetland tormation, Some 50 percent of
the cosstal wetland ares of the conterminous United States occurs along the Gulf coms®, Tidal marsh,
mangroves, and submerged aquatics that comprise this area amount to some 6.2 mi)lion acres, An
additional 8.4 milllon acres are classified as unvegetated estuarine cpen water (Crance, 1971;
Chabreck, 1972; McNulty, Lindall, and Sykes, 1972; Christmas, 1973; Oliener, 197%),

Wetlands are not evenly distributed along the Gult coss?, Some 63 percent of the emergent
vetlands aslong the Gult sre found In Louisiana as the resuit of an abundant sediment supoly
transported by the Mississipp! River, Some 399,000 acres of mengrove are found almost exclusively
along the Floride cosst. While substrate and currents (to carry germinated seeds) are Qeneral ly
favorsble along *he entire Gult coast, mangrove distribution Is Iimited to srees where hard treezes-do
not occur, Submerged vegetation is found along most of the Gult coast dut Is particularly abundant
and diverse along the shores of central and southern Florida. Information on submerged vegetation Is
general ly lacking for other states, '

The relative abundance and type of submerged vegetation depends mainty on bottom type, turbidity,
salinity, water temperature, bottom slope, and tidal range (McNulty, Linda!!, and Sykes, 1972), Along
the Gult coast of southern Floride nesrily 50 percent of the estuarine bottoms are covered by submerged
vegetation, -Cover density generslly decreases as one moves northward, with bays siong the panhandle
having only tive percent of thelr bottoms vegetated, Reports for isolated study sites Indicate that
the five percent figure would hoid for the remainder of the Gult cosst, exceot for portions of
Loulsiana where the percentage wouid be less, and the lower Texas coast where abundance Is greater,
Lindall and Saloman (1977) report 796,806 acres of submerged vegetation In estusries along the Guit, of
which 63 percent are found in Floride and 31 percent are found in the Laguns Madre and Copano=Aransas

Bays In Texas.
4.5.,1,1 Bottom Types

4,5.1,1,1 Ottshore Bottom Types

There are three general of fshore bottom type regions extending to the 200 m isobeth In the Gul+
of Mexico, One occurs fram the Texas-Mex!co border 10 just west of the Texas=Louislana border, Here
the of fshore zone consists mainly of sand and finer grain sediments, Occaslionsl pockets of sand and
shel! are found from the 11 to 109 fmg (20 m to 200 m) lsobath, The second zone extends eastward to a
point asoproximetely even with Pascagoula Bay, Mississiopl, and s mainly a complex of fline graln
sediments with occasional surface depos!ts of sand and shell, The dominsnce of muddy bottoms In this
Zone |s attributed to the deposition by the Mississippl River., The third region encompasses the
remalning area otfshore Alabams and Fiorida, which Is simos? exclusively camprised of sand, she!!, and
coral, Coral becomes more prevalent along the central and southern Florida coas®t,

The first two zones are orimerily assoclated with brown and white shrimp, while the third zone |s
orimarily assoclated with pink sheimp,
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4,5,1,1.2 Estuarine Bottom Types

Many of The estuaries found along the Gult of Mexico represent drowned river valleys, which have
subsequently undergone some degree of f111, Generally those estuaries that stil| have consideradie
freshwater flow coming in at the head contaln bottom sediments *hat ref lect the siream toad. Those
with littie or no stream flow are generally dominated by marine sediments and are usua) ly coarser,
Estuaries formed by deltalc orogradation and subsequent deterioration are dominated by muddy bgrtoms,

4,5.1.2 Surtace water Discharge

Freshwater tiow into the estuaries of the northern Gulf of Mexico fs variable In space and *ime
(Fige 4,5=1) largely because of differences In drainage besin ares, lithology, climate, and land use,

Two aspects of surface water flow are considered In terms of their effect on shrimp habl tat:
1) the volume entering the estuaries and 2) the seasonal variabliity of the hydrography, Four reglons
of surtface wvater fiow are identitied:
e Lower Texas coast .
2, Upper Texas coast through the Panhandle of Florida, excep® for the Deltalc plaln of Loulsiana,
3. Oeltaic plain of Louisliana

4, Central and lower Florids coas?t

Lower Texas Coast

Rivers of the lower Texas coast have relatively low discharges, with pesks occurring In the
soring and fall, Low discharge is due to the semi-srid cond!tions and refatively smei| dralnage areas
of the rivers, More to the south, the falil pesk Is #irs? noticesdls on the hydrographs of streams
entering the Matagords Bay system, !n the San Antonle Bay system, the fall pesk Is very pronaunced,
and, from Aransas Say through Laguna Madre, the fall pesk exceeds the soring peak, In Laguna Madre,
however, the total volume of discharge Is oxtremely low, 9 to 200 cts (1950=-1977),

Occasionel heavy rains (often assoclated with troplcal disturtances) can have a substantial short
term ettect on the estuaries and may atfect shrimp ylelds If the resulting flood waters enter the
estuaries during critics! growth perlods of shrimp,

Uoper Texas coast ?M'oug!o the Panhandie of Fiorids, exceot for the Deltale plain of Loulslana

Most of the rivers from the panhandle of Florida west to Galveston Bay, Texas, have a pesk
discharge In sariy spring, followed by low discharge during the summar and eeriy fall months, Mean
monthly precipitation Is generally similar throughout the yeer; however, a Nigh degree of variability
oxists from yesr to year, The differences in sessonal distridutions of orecipltation and discharge
are orimerily attributed to the sessonsl differences In evapotransplration rates and to the spring
reiesse of precipitation stored In winter as sol! molsture and snow,

Deltaic Piain of Loulsiana

The Mississippl and the Atchatalays are by far the largest supplliers of fresh water to the Gulf
of Mexico (Fig, 4,5=1), Pesk dlscharge usually occurs In Ape!l through May; low flow typlcally occurs
In September through Octobder, Ouring periods of tlcod, fresh water, carried by the Guit Into the
mouths of neighboring estuaries, results In lower salinitles,
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Though extreme!y variable in magn i tude, the monthly filow of the Mississippi River is lass
variable in relation to average flow than any other gauged rivers entering the Gulft, I*s variance -
tiow, however, has a notice~adle effect on the vield of brown shrimp In the Gulft (Section 4,1) ang 9n
white shrimp In Loulslana (White and Boudresux, 1977),

Central and Lower Florids Coast

Stream flow entering the Everglades Is lower than most arees of the Gulft, largely becauss of tne
smal| contribyting drainage ares. The additional Inpyt of Foundwater is recognized, but Its signifi-
cance cannot be determined,

The seasona! flood cycle is asymmtrical, The oesk rises rapidly In early summer, contlnues LY
the fail, and then droos s!owly to a8 low stage during the months of Apri! and May (Fig, 4,5=1), The
summer maximum differs from most other Guit rivers in that the Iatter are tyolcally at low stage
during the summer, This difference reflects the greater Infiuence of trooical ciimate in the
Everglades where summer showers are typically Intense and result In higher stream flow desplte
evapotranspiration rates, Fram Charlotte Hardor north *o Suwannee Sound, the seasonal hydrograoh |s
in transition between the summer-tal| pesk of the south and the late vinter-spring peak cammon along
the northern Guit casst. South of Suwannee Sound the total volume of stream flow Is smaii,

4,95,1,3 Estuarine Saliniey

Throughout the Guif of Mexico estuarine salinity is highly variable In both *ime and space., -
Salinity ranges trom O pot to & high of 113,9 pot recorded in Laguns Madre (Hedgepeth, 1953, In
Diener, 197%),

Secause of severe dats Inadequacies, It Is rather difficult to make 8 Gult-wide campar!ison of
salinity In the various estusries, There sre few estuaries In which satinity Is continually moni=
tored. In those which are monltored by publie agencies, station locations are such (for example,
along major dredged waterways) that data often do not ref lect genera) conditions of the estuary,

This section is Iimited to presentation of averages and extremes; these values, however, are
generally based on Iimited data and present a superfticial picture., As a resuit, many of the estuaries
8008ar quite simiiar with respect to salinity, The ensulng description of salinlty In various
estuaries Is based largely on secondary reference meterial, and al! values are for surface salinities
unless otherwl!se noted,

Laguna Madre: The only estuary in the Guif which Is simost continually hypersaline had average
annual isohalines ranging from 33 fo 53 ppt (1963=1966), with lower salinities oceurring at tidal
nasses rather than inland (Diener, 1979), '

Corous Christ! Bay: The Nueces River helps to meintain salinitlies lower than those of average
seawvater, Most of Corpus Christ! Bay sversged between 30 to 3% pot (1963=1966), Hypersaline con=
ditions can be expected during low discharge perlods.

Cooano-Aransas Bavs: Sallnity ranged fram & ppt In Copano Bay and 12 ppt in Aransas Bay near the .
Gult Intracoestal Waterwsy (GIWW) during flood perlods, to 32 pot In Copano Bay and 3% pot In Aransas
Bay during low discharge periods of the Mission River (19631967, McGowen, et al,, 1976),

San Antonio Say: The Guada!upe River strongly Infiuences the satinity in San Antonlo Bavy,
Ouring periods of tlood, the entire bay above the Gult Intercoastal Waterway may be fresh; during low
fiow, siightly hypersaline condltions occur in some perts of the bay (1965=1967, McGowen, et al,,
1976), Average salinities range from 6 ppot at the heed to 20 to 25 ppt at the GiwWw and decresase
stightiy on the lee side of Matagorda !siand,
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Matagorda Bay Compiex: The Lavaca River and several streams affect salinity, Salini*ias ~anse
trom O pot at the head of Lavaca and Tres Palacios Bays and 20 pp* near Port O'Connor during *lood
oerlods, to 30 oot at the hesd of the bays and slightly hypersaline conditions near Port Q'Connor
during tow discharqe (1963-1967, McGowen, et al,, 1976), East Matagords Bay is separated fram
Matagorda Bay prooer by the Colorado River Delta, Several streams fiow Into East Matagorda 8ay, ang
Its cpening *o the Gulf consists of a single narrow cut, Salinities here are generally lower,
averaging 10 to 15 opt and ranging fram a reported low of 8 pot to a high ot 24 ppt at Brown Zedar ~u+
{1965=1967),

Gaiveston Bay Complex: Conslderadle surtace flow enters via the . Trinity and San Jacinto Rivers
and several smai| streams and baycus, These are the westernmos?t estyaries Influenced by & humig climare,
and hypersalline conditions are rare, Highest salinities are recorded In West Bay, averaging 2% ro 30
opt (1965=1967, Fisher, ot al,, 1972), Galveston and Trinity Bays average from 10 to 15 po* near *+ne
head to 20 to 23 pot in the lower portions, During high discharge, surface salinity ranges from 2 oo+
to 14 ppt, and during low discharge periods the range Is from 20 to 32 pot (Fisher, et al,, 1972),

Clirculation betwveen East Bay and Galveston Bay Is rather poor (Gosselink, In press) perhraos
because of numerous oyster reefs, and salinities sre somewhat higher, The recpening ot Rollover Fish
Pass in 1955 Improved circulation In the eastern hal# of East Bay. -

Sabine Lake: DNredging of the Sabine=Neches Ship Channe! and the construction of the Toledo Bend
Reservoir are classic examples of how man has altered the natural salinity regime of Guit estuaries,
The dam stores winter surplus water, which is released In mid=May for hydroslectric generstor demands
(White and Perret, 1973), The mid=May relesse corresponds to the peask period of brown shrimp
estuarine oroduction, Atteration in this discharge pattern means the loss of the lake as a shrimp
hadltat (White and Perrett, 1973), ) '

The natural opening of Sabine Lake to the Gulf was narrow and aspproxi-mately 4 m deep (Gosse!ink,
In press), This narrowness, combined with the large discharge Into the estuary, probedly resuited In
low salinities throughout the ares, The Sabine=Neches Ship Channe! 46 f+, (14 m In depth) has
resulted In unusua! hydrographic changes. Sooil fram the channel is continuous until the mouth of *he
Neches River, at which polint an incresse In lake saiinity s noted, The ship channel acts as a
corridor tacilitating saltwater Intrusion during low discharge pericds and allows tor more rapid
runott of high discherge,

Combined ef fects of the natural physiography and of these perturbetions have resulted in
relatively low and monctonous annual selinity regimes. Salinities at the estuary's head range fraom 2
to 10 ppt (wet and dry yeers) and from 16 to 20 ppt (wet and dry years) at the south end of Sabdbine
Lake (Fisher, ot al,, 1973),

Calcasieu Lake: This estuary Is similar to Sabine Lake In Its size, [ts orientation, and in thar
its constricted coening to the Gulf has been dredged. Salinity In the ship channel has Increased since
1ts construction (Gosselink, in press). MHistorie changes In oyster distribution and in marsh acreaqe
and vegetation Indicate that salinity has Increased In the lake, Means and extremes are not known for
the lake, byt it seems that salinity here |s somewhat higher than In Sabine Lake (Barretrt, 1971),

Atchatalaya=Vermiiion Bays Complex: Sallinities are genersily low due to the Atchafalaya River as
well as to other lesser sources of fresh water, A signiticant decrease in salinity has ocaurred In
the Vermiiion Bay area since 1950, and the expected continued growth of the Atchatalayas Deita will
result in continued high turbdidity leveis and lower salinities, If the Oeita grows outr to the present
coastline It may act as a barrier decreasing water exchange with the Guif, The immediate estuarine
area will probably deteriorate In terms of shrimp habitat over the foreseeadble future, Over the long
term, It the normal sequence of deltalc processes |s not Inhidited, the result will be a significant
Increase In estuarine habltat area (Gosselink, In press).
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Terrebonne and Barataria Estuaries: Since artificial levies block the norma) flow of +ne
Mississiopl River, these estuaries are no longer greatly Influenced by freshwater runctt, During
t1ood perlods, “ississliopl waters can enter Into the mouths of these estuaries via the Gylt of Mex!cg
and create a reversal In the salinity gradient (Barrett, 1971), While salinity data s extremeiy
sparse, the extensive salt and brackish marshes Indicate favorable conditions for shrimp habitat.

Mississiopl Delta: The Delts marshes are genersily too fresh +o be significant sheimo habl *ats,
Surtace salinities are usually near zero pot; however, a wel |=deve!oped salt wvedge moves upriver ar
low stage.

Pontchartrain=Breton Sound: Marshes In Breton Sound have sslinities similar to those of *+he
lower portions ot the Beratarla snd Terrebonne estuaries (20 to 25 pot, 1967=1968, Sarrert, 1971),

Mississiopl Sound Complex: Salinities In Mississlopl Sound, despite Its numerous wide passes,
are considerably less than those of the Gult, Freshwater discharge Is consliderable doth directiy (via
the Pascagouls system and weirs entering into St, Louis and Biiox! Bays) and indirectiy (via Mobile
Bay to e east and the Pear| River and Pontchartrain-Borgne system fo the west), A+ the western end,
surface salinity ranged from 6 to 20 opt, while at the esst end I+ ranged fram 14 to 30 pot (1962~
1964, 1966=~1969, Christmas, 1973), The esst-wes? gradient reflects ditterences In surface water
Inputs,

'n the fandward estuaries, such as Blioxi and St. Louls Bays, surfece salinities range fram less
than eight ppt to 20 ppt, A falrly strong salinity gradient Is present fram the mouths of the .
estusries seaward to the offshore berrier Islands, This gradient Is most evident from Bllox] Bay to.
Dog Keys Pass shere surfsce salinities differ by sbout 12 pot, with a range of 10 to 20 ppt over the
131 m distance,

Moblle Bay: Moblle Bay Is ancther example of & shal low-water estuary modiflied by a deeo-vater
channel that allows for saltwater Infrusion, Moblle Bay receives more freshwater flow than any other
UsSe. Guit estuary excep? for the Mississippl River and Its tridbutary, the Atchafalaya. Consequentiy,
salinity has a strong inverse relationship to stream flow,

Florida Estuaries: In the panhandle ares and south o Suwannee Sound, salinity patterns are
similar to those of the estusries to the west, Salinities are highly variable and are related to
stroam flow, which Is substantial for these aress. Choctawhatchee Bay is a glaring exceotlon because
of a well-defined persistent salt wedge (McNulty, et at., 1972).

Oesolte the lack of mejor freshwater surface flow, the coast!ine south of Waccassa Bay and north
of Tampa Bay has salinities simliar to those of the large=discharge panhandle estuaries, These lower-
tham=normal Gult salinities have bdeen a factor In the presence of of fshore oyster reets and submerged
aquatics, suggesting the strong possidliity of sorings emerging In the of fshore zone (McNyity, et al.,
1972), .

Relatively high satinities from Temps Bay south through Florida Bey are due to the absence of
mejor stresm flow and high evepotranspiration rates. The frequency and degree of hypersalinity
generally incresses !n s southeriy direction, except for the Chariotte Harbor area where stream flow
Is normally sutticient to mitigate hypersalinity, Hypersallnity, a normal and frequent occurrence In
Florida Bay, Is brought about by naturasi drought periods and Is Intensified by men's diversion of
normal freshwater flow (McNulty, et al,, 1972), Higmen (n.d.) discusses the possible inverse
relationship between growth rate of postiarval and Juvenile pink shrimp and salinity In Florida Bay
estuaries,
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4.9.1.4 Estuarine Access

The area becomes closed as a nursery ground it wetlands are Impounded, Indirect of focts may -~e
consliderable and may cayse changes in water flow patterns, Control gates can close oft nursery
grounds landward of the structyres.

Welirs consfruc?od along the Sadlne Navigation Channel and the Gult Intracoastal Waterway In +*ng
Keith Lake area of southesst Texas to protect the neighboring marshes tram saltwater Intrusion were
removed in 1977 recoening the Keith Lake area as a shrimp nursery ground (R, Fish, personal

cammunication),

4.5.1.5 Non=Sglinlty Water Quallry

The ef fects of pollutants on Guit shrimp is sl relatively unknown, Pollutants can reduce the
available estuarine habitat ares and resu!t In high concentrations of substances harmfyl for human.

consumption,
4,5,1.6 Currents -
—mmm—

The most Important process in producing currents In the Gylf of Mexico Is the Stress of the wing
upon the water surface, While the 1000 current in the eastern Gult has been documented for some time,
a mjor current in the western Gult has only recently been tirmly estadiished (Sturges and Blana,

Tidal currents sre of particular Importance In the nearshore sree and affect movement Into and
out of estuaries, Desplte the smel | tidal range throughout the Gult, tida! current velocities are
relatively high, In the estuaries high velocity Is due to constricted cutiets that characterize many
of the lagoons and beys. In the nearshore ares, water leve! changes occur over a8 shallow continenral
shelf, Wind can have a broncunced ef fect on the overal! water level change., Two of the mst dramatic
oxamples are cold fronts thet push water out of the northern Gulf estuaries and tropical disturbances
that ralse wvater igvels In these same estuaries, Shrimp migration, from these estuarine areas is
assoclated in part with the relative magn | tude of the tidal exchange (Section 4,1),

4.3.2 Hsbitat Concerns

See Introduction to Section 4,3, Hebitat, and Section 4.8, Estimates of Future Stock Condltions,

4.6 OU.”W of Oats

Desplte the Importance of the Gult shrimp tishery, there are some signiticant data deficiencies
which timlt the selection of mansgement measures. Some of these deticlencies Inclyde:

o lack of a cleesr understanding of natyral mortality rates, of temperature and sallinity
eof fects on growth rates, and of migration patterns,

o lack of data on utillization of the shrimp rescurces,
-] lack of cost~esrnings and catcheef fort data,

4,7 Current Status of the Stocks
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4,7,1 Maximum Sustainable Yield

4,7,1,1 Explanation and Speciftication of MSY

The blological characteristics which affect sustainable ylelds for penseld shrimp are unusual,
They are an annual croo, Very tew Individuals Iive a year and the major|ty harvested are less than
six months old, There is no demonstrable stock-recrul tment relation and recrul tment overtishing,
glven present technology, is essentiailly Impossidble, That is, It Is not econamically or technicat ly
feasible to take 30 many shrimp that there are too few survivors to provide an adequate Supoly tor *ne
tollowing yesr, B8ecause of these characteristics, fishing mortallty and vield In one year 4o nor
atfect yleld In the tollowing year, The maximum vyleld In number for a glven year s essentialily ali
the shrimo avalilable to harves?, using current technology.

Growth overfishing Is caused by *aking the avallable recruits at too small a size, |t growth
overtishing Is occurring, allowing additional time for growth will resuit In a greater total yield In
weight, although the total number of Individuals will be less, The rapld growth rate of penaeld shrimg
makes them resistant to growth overtishing unti| high levels of effort are resched, Effort in the
fishery has been Incressing rapidly, and it |s probable that the total vield of penaselid sirimo_could be
Incressed I+ the average size taken were larger, However, the poor quality and smel! smount of avall-
able data makes It difficult to orecisely eatimate the magnitude of any Incresse (see Sectlon 4,1),

The abundence (number of recrults) and therefore yield and catch oer unit eoffort, vary greatiy
trom year to year depending on the temperature and saiinity In the estusrine nursery aress, This k¢
ovident when regression costticients for the different models are compared., For oxampie, |linesr
regressions of catch on ef fort showed that ef fort alone explained only 38 porcent of the variation
catch ot Loulsiana white shrimp and 37 percent of the variation in Gult brown shrimp catech, Multiplse
regressions including environmental parameters explained 89 percent and 88 percent respectively, For
brown shrimp, the environmental mode! predicts that at a tishing effort of 100,000 units (essentiaily
the record until 1976), annual catch would vary fram 57 to 88 mililon pounds provided temperature ang
salinity ranged within 19631973 levels, |t environmental conditions were more favorable, a greater
vield would be expected. Given environmental cond!tions siightly better than previously observed and
high levels of effort, the maximum protable catch is estimated ot 116.4 miilion pounds talls, 37.6
oercent greater than the point estimate of MSY fram s Schaeter surplus production model!,

Surplus production mode!s utillize trends In cateh and tishing effort over a series of years.
They vere designed for, and are usually sopliled o, species with multiple year classes, (1.e.,
individual animais ifve longer than one vesr), They do not consider fluctuations In recrul tment
control led dy environment, but assume that environmental effects are constant, The oredictive abl ity
of these models, perticularly in the range of tishing ef fort which might produce overfishing, Is at
Its best for long=!ived species and/or those which are not subject to large, environmental iy oroduced
tluctuations in recrul tment, Because penseid shrimp meet nelther of these criteris, asppllication of
surplus production models sus? be made with caution and with en understanding of what is being pre-
dicted by the mode!, Estimates of MSY produced should be considered as long=term averages which are
greatly aftected by environmenta! conditions, They should not be considered a mexImum al lowable catch
for a glven yeer,

The Schaeter version of the surplus production mode! was chosen *o estimgte MSY In al!| three
soecies because: sufficlient dats were avallable; It f1+ the data as well as other models which gave
similar estimates of MSY, and was mathematically easier o use, The estimete was caicylated using
only reported catch and et fort fram the cammerclal fishery, Estimates of the recrestional catch, bs
catch, and discarded undersized shrimp are added.
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Schaefer

Commercial® Recreational Baler Dliscard Total
Brown shrimo 83 8 2 s 100
white shrimp 38 8 ' 3 S0
Pink shrimp : 14 - 1 - 15

for a total MSY of 165 milllon pounds of talls annually for the three species,
For roys! red shrimp, MSY was estimated as 392,000 ibs, of tails using a Schaeter model,

For rock shrimp, MSY was estimeted as 1.1 million pounds of talls using a Scheefer model. This
estimate is & very poor one because most landings are incidental caten, making eftort estimates
unreliadle,

For seabob shrimp, no sccurate MSY could be calculated due to lack of effort dats. Sesbobs are
treated as an [ncidental catch, to the white shrimp tishery where they account for an average of 4,3
percent of the total catch or 1.4 miilion pounds (talls) for the vyears 1939=1975, This must serve as
the best availadle MSY, The catch of seabods s aimost entirely within the Territorial Sea (Sec. 4,1y,

For the three penseid specles, surplus production mode!s Indicate only a long term average vleld,
and not an allowable meximum, The catch in any given year can only be estimated using environmental
factors and expected ef fort for that particular year, -

A ressonable estimate of the maximum probable catch of white and pink shrimp can be estimated by
applying the percentage by which the maximum probeblie catéh of brown shrimp exceeds the Schaeter MSY
estimate to all soecies, Estimates of balt cateh, recreational cateh and discards are then added to
glve a total meximum probable catch (see Sec. 4.7,1.2), These estimated are:

Maximum Commerc) al

Schaeter Yield Considering
Commerci al Environmental Factors Recres~
Estimate (137,6%) tional Gait Discard Total
8rown shrimp 83 1117 8 2 b 132
white shrimp 3 52 8 1 3 64
Pink shrimp 14 19 - 1 - 20
Total 37 88 e e 8 216

tor a total of 216 militon pounds of talls

4.7.,1.2 Technical Deseription of MSY Calculations

Yield Modeis Incorporating Environmental Oriving Forces

To achleve reasonabie accurscy, the calculation of speciflc vields for penseld shrimp must be made
for specitic points in time and must Include envircnmental driving forces, since yleid Is dependent on
those forces and nor on abundence In previous yesrs, Such models are much more approoriate and usefu!
for penseld shrimps becsuse of the overriding Impact of the environment on yield,

* All weights are In miilions of pounds, tall welight
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The environmental modeis presented below do not estimate MSY in *he classical S8NsSe, rather *-g
orovide a yield estimate for any year under gliven congdltions, They fit empirical relationshiss o
observed data but are not directly tied to blological ocarameters of the species such as growtn rare or
mortality rates, The estimates from these models bacame Invaiid it extreme and unreallistic values ara
used for tishing etfort and/or environmental parameters, A+ average levels of river dlscharge and
etfort, these mode!s produce vieid estimates which approximete MSY estimates fram surplus production
mode! s,

Grittin and Beattie (1978) attemoted to do thig using freshwater discharge fram the Mississiop!
River as a oroxy tor estuasrine salinity conditions, Thelr formula, a moditied Spiliman production
squation (Heady and Dlllon, 1961) estimates yieid for that portion of Gulf shrimp resources of atll
specles caught by vessels (l.e,, five gross tons or larger), It predicts maximum vield will be
attained only at Intinite tishing pressure, although the rate of Increase in yleld decreases rapidly
with Increasing effort,

To estimete average yleid, equivalent o MSY, Mississippl River discharge was used as an Index of
environmentat driving forces, and the oredictive equation derived s

Y = 6593004601344 99570:€) Ea, 4,7-1

where Y Is yleld In mlilion pounds of tails, D is Mississiop! River discherge In thousand cublc feet
" per second, and £ Is tishing effort in thousand units, For a yesr with an average river discharge

pattern, thelr equation oredicts an average yleid tor Gult sheimp vessels of 128.7 mitlion pounds of
talls. Within rounding error, 90 percent of this catch would be schleved at an expenditure of 314,37~
etfort units, The current range Is 100,000 to 300,000 unlts,

For the purposes of this plan, I+ was necessary fo consider esch species Indlvidual lye For white
shrimp, the data was available only for Loulsiana (Flg, 4,7=1),

The assoclation of Loulsiana's reported commerclal catch of vhite shrimp (on & year=class basls)
to unit fishing effort and Mississlipp! River discharge was Investigated, I+ wes found that the log of
average river discharge for the May through August perlod (LMJJA) could be used as a forecaster tor
the success of the caming yesr's harvest (Y) It an estimate of commerclial fishing eftfort (E) could be
made (Figure 4,7=4), ’

Y = 127,8 + 6411 € = 49,4 LUJJA (R = .84) Eq. 4,72
where Y is in million pounds talis of white shrimp, LMJJA Is the log of river discharge In 1,000 cfs
and E is In 1,000 units, This time period encompasses *he early phase of estuarine growth, It was
also nated that the relationship In Eq, 2 was Improved (1ncressed Rz) it the time perlod over which
river discharge was aversged was incressed fram the Mgy through August period o May through Decemder.
Y = 129,1 ¢ 6411 E = 51,48 O (R = ,.89) Eqe 4,73

where LMD s the log of the average river discharge In 1,000 cts for the May through December perlod.
This longer time period essentlal ly encampasses the firse growing season for white sirimp,

These models could not be applied to the entire Gult white shrimp catch because shrimp production
from estuarine aress not connected to the Mississippl River are sudbstantial and do not always corre=
late wel) with Loulsiana production,

For plnk shrimp no data was avallable to fit these types of models.
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For brown shrimp In Loulslana, a correiation has been drawn between the annual success af tne
brown shrimp harvest and the temperature of both the estuarine water during mid=April and rne acres of
marsh above 10 oot. (Barrett and Gillesple, 1973, 1975, 1976; Barret+ and Ralpn, 1977), 1a generat,
good production Is exoected It the soring Is dry and warm, whereas poor production Is expected ‘sr a
wet, cold soring, A similar phenamenon has been observed in Texas (T, Leary, GMFMC, personal com-
munication, 1978),

After the success of the Loulsiana Department of Wiidiite & Fisheries In predicting I+s brown
shrimo harvest with these environmental variables, and glven the fact that the Successes of many of
the major brown shrimp flshory_ areas in the Gulf are correlated with *he Loulsiana cateh, "Jarrett'gn
indicators were then tested for thelr abiiity to predict the annual Gylf brown shrimp catch, Results
of the muitiple regression equation generated are shown In Figure 4,7-2, The equation,

Catch = =51,73 + 3,664 (Temp) = 0,01496 (River) + 0.5061 (Efforr) €q. 4,1-4

predicts 88 percent of the annual variance In catch, where "Catch” Is annuat braown shrimp cateh In
milllon pounds, "Temp™ |s average water temoerature In degrees Centigrade at Grande Terre, Loulsliana,
April 16 to 22, ™River™ Is Mississippl River discharge In 1,000 cts Marah to May, and "Effort" is unit
tishing effort In 1,000 units (Grittin, 1978), B

.1n general, low trestwater dlscharge and high temperatures mean large yleids (temperature !s the
most Important factor), The estimated yield for the most favorsdle recorded comdbination of
temerature (26,3° C In 1967), river discharge (480,000 in 1963) and of fort (113,569 In 1972) 1s 9449
milllion pounds, This campsres with the best reported catch of 91,3 mitiion pounds in 1967, To
calculate a maximum protable yleid, I+ is ressonadle to assume siightly better envirommental con=
ditions and higher leveis of effort, Using 27° C, 480,000 cts and 150,000 ef fort units, the yleld
estimate is 116.4 milllon pounds of talls, This estimete Is 37.6 percent greater than the estimate of
MSY from the Schaefer surplus production mode! and more nesrly resemdles ftrue cond!tions,

This mode! Is an adequate oredictor of reported annua! Gulf brown shrimo harvest, although there
I's considerable roam for refinement and Improvement, When the necessary dats becames avallable, *tnis
type of mode! should be used for sl ! penaeld shrimp,

As shown by the cailculstions above, surplus pf"oducﬂon modeis which do not Incorporate envirom
mental forces are Inspprooriate for These specles. They are only used because of a lack of the
required environmental datas,

Surplus Production Models

Kiims and Parrsck (1978) used the Schaefer form of the Generalized Stock Production (GSP) mode!
to predict a MSY for the shal low=water cateh of Gult shrimp (brown, white, plnk, sesbod, and rock
shrimp), They used estimetes of reported conmerclal cateh and days fished for. the period 1956~1975,
excluding 1937, 1961, and 1962 as vears of major hurricane sctivities and therefore not indicative of
normal tishing activity, Their eguation,

-7
Y =E (,45928 - 9,3870%96 X 10 E) Eq. 4,74
(where Y = yield In metric tons and € is effort in days tished) predicts an annual MSY for these
shal iow=water shrimp of 35 thousand metric tons (121 million pounds) of talls harvested by 225,000
days fished, They noted that anmnuasl catch has fluctusted around this maximum since 1970 and conclude

that the shal low=water shrimp “have been fully exploited in recent years,"

In developing this plan an attempt was mede to tind the most predictive mode! relating catch to
fishing ettfort for each of the shrimp species harvested n the US, Gult, Models used were the
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Figure 4.7-1. Louisiana white shrimp
commercial reported catch as a function
of commercial fishing effort and average
Mississippi River discharge.
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SollIman production equation (Di!lon and Heady, 1966) (for brown, white, and pink shrimp) ang +ne
Generallzed Stock Production mode! (GSP) (Pella and Tomlinson, 1969; Fox, 1975), Four leveis of =
were used in titting the GSP model: m = 0,5, 1,5, 2,0, 3.0. The parameter m is a measure of "ow a
stock reacts *o Increasing fishing etfort and overtishing.

The available catch data Include the reported commercial catch-ef fort data published in +he 3yi¢
Cosst Shrimp Data (U,S. Decartment of Commerce, 1963=1979) as we!! as point estimates of recreational,
bait, and discarded catch and (in some cases) effort, To test the ¢1+ of the mode!s to avallavle
data, oniy the reported commerclal catch and ef fort data were used, since these were the only darta
with retlable time=series, catcheeffort estimates.

Brown, white, and pink shrimp commercial catch-effort data (UsSe Department of Commerce, 1963
1975; Grittin, 1978) are listed In Tadle 4,7=1, Yield curves were fitted to this reported commercial
catch and are compared In Figure 4,7=3 and Table 4,7,2. Essentlal ly, all the models suggest tha+
brown, white, and pink shrimp are being harvested within thelr respective MSY ranges., W!th gach
specles, the fit (compare the res!dua! sum of squares) Is generally better with the GSP models than
with the Soiiiman equation, and within the GSP mode!s the fi¢ becomes better with Increasing m,

Choosing one of these models over another because of the spparent it of the data is
questionable, The fit of the dats points to any of the surplus production models Is relatively poor
because of fluctuations In abundence caused by environmental factors. Although the GSP mode! where m
= 3 sposars to glve the best fit, this level of m Is usually sssoclated with species which are very
susceotible to recrultment overfishing, Penseld shrimp are very resistant to this type of over-
tishing,

There are other factors which mey be aftecting the fit of the data, Mos? of the points Ile ne.
the pesk of the yleid curve. This mekes prediction of the ef fects of higher levels of ef fort
unreiiadble. A fraction of the catch is unreported, If this fraction Is increasing and Is large, i+
would cause the reported catch effort data to #it the curve where m = 3 more closely, Environmentally
Induced tluctuations In abundance cause great scatter In the polnts, In the case of white shrimp the
shape of the curve is greatiy affected by one point, 1975, Removal of this point would result in a
large change In the right half of the curve.

The Schaefer model, which Is equivalent to the GSP where m = 2, was chosen as representative of
the current commercial catch=effort relationships of brown, white, and pink shrimp, The Schaefer
mode! apoears to fit the data well, Is mathematically essier to use, and generates MSY estimates
comparable to those of other models giving similarly good fits, The MSY estimetes oxc luding
unreoorted bait, recreational, and discards, were 85 million pounds of brown shrimp, 38 milllon pounds
ot white shrimp, and 14 mililon pounds of pink shrimp,

Catch and ef fort data for royal red shrimp are shown In Tabdle 4,7=3; the data are compared to the
Generalized Stock Production mode! In Table 4,7=4, for m equal! to 0,5, 1,5, 2.0, and 3.0. As with
brown, white, and pink shrimp, al) models have fairly similar #its to the data, Desplte the
similarity, however, the Schaefer mode! Is suggested ss representative of the roysl red shrimp since
they exist in a relatively constant environment in which at least three vyear classes ocaupy the same
feeding grounds (Anderson, 1971), A MSY of 392,000 pounds of talls annually Is predicted, This
result Is compatible with Roe's estimate of a potential royal red shrimp yletd ot 425,000 pounds (in
<lima, 1976), :

Catch and eftort estimates for seabob and rock shrimp are shown In Tadble 4,7=3, An attempt was
made to fit the data to the GSP mode! desplte the fact that the reported cammerclal cateh data for
seabob and rock shrimp Indicate that they are caught and landed incidentally with other shrimp (Tables

4,7=5 and 4,7-6),
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Fig. 4.7~ 3. Comparison of the fit of various surplus yield modes to

the reported commercial catch of brown, white, and pink
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The MSY's oredicted for rock shrimp are compared In Table 4,74, The Schaefer mode! (GSP, m = ’_
was chosen because the predicted relation between catch and ef fort was similar to other GSP models ang
because it Is mathematicaily easy to use, The MSY predicted for rock shrimp 1s 1,1 miltion pounds o+
talls annualty, This tigure cannot be compared to published reports of rock shrimp density; rather |+
shouid be viewed with skepticism because The ef fort estimates tor 1971 to 1976 are poor (since *the
species Is an Incidental bycatch) and new tishing grounds tor these shrimp may be found, as a marxer
for them continues *o develop,

Solutlons predicting a MSY were not obtained for sesbod shrimo, This inability o predict a MSY
Is due to unreliable effort estimetes since seabobd shrimp are usua!ly landed Incidentalily with orher
Sff'mo

Modification of Surplus Yield Estimates for Penaeld Shrimp

The estimates of MSY fram surplus production modeis for penaeid shrimp must be moditied to
Include unreported catch, bait, recreational, and discards, The demonstrated Influence of envirdn=
mental driving forces must also be Included. These considerations have much less impact on other
specles in this plan and need not be conslidered for them,

Estimates of recrestional and bdelt catches of brown, white, and pink shrimp sre Iisted in Tadbles
4,7-7 and 4,7-8, (n addition, there sre important hervesting aress in the Gult where shrimp are
caught and discerded., Some estimetes of these discarded catches on an average annual basis are:

° five miilion pounds (talis) of brown and white shrimp along the Texas cosst, June the augh
Augus?t (Terry Leary, GMFMC, personal cammunication, 1978),

o two to four miilion pounds (talls) of brown and white shrimp slong the Loulsians coast
(Charles White, LDWF, personal communlication, 1978),

o 316,000 pounds (talls) of pink shrimp in the Ory Tortuges for the 1963=1966 period (Berry
and Senton, 1969),

The lack of sufficient data series prevented the development of MSY figures for the recreational,
bait, and discerd catch, Becsuse estimates of these catches are low in comparison with the commerc!al
MSY figure, they have been roynded off and added to It In the case of oach of these three species,
This "add=on® is a reasonable epprasch when, as In this case, the amount to be added s a smai |
fraction of the total. An slternate sporosch would assume frends In annua! CPUE for recreational,
bait, and discarded catch to be similar to observed commerc!al CPUE, adjust the point estimates of the
catches accordingly, and add them to the commerclal cateh and effort in esch year, While this might
be more technicaliy correct, the estimated MSY would be unchanged, The "add=on" aspproach was only
necessary with brown, white, and pink shrimp because estimates for royal red shrimp are not be!leved
to be significanr,

The Impact of envirommental factors on the Gulf brown shrimp catch has been demonstrated,
Although the avallable date for whites and pinks does not allow individual calcuiation, it is reason
able to expect a very similar Impect, This is supported by visual Inspection of the tigures for Gult
brown shrimp catch and for Loulsiana white shrimp cateh, Both show s very similar amount of variation
In yield, stightiy greater than 100 percent between the iowest and highest ylelds,

In order to estimate s maximum protmble yleld for all three species, the percentage by which *
maximum proteble yleld estimate for brown shrimp exceeded the surplus production mode! estimate (137
percent) was applled to all three penseld species. The point estimates for balit, recreational, and
discards were then added on, The estimetes for the "add=on® do not consider envirommental factors
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and are probably conservative for that reason, The maxImum probable catches i1n miillons of Sounds
tails for the three penaeld species are:

Maximum Yield Considering

Schaefer Environmental Factors Recrea~
Estimate (137.6%) tional Balt Discard Total
Brown Shrimp 8s 117 8 2 5 132
White Shrimp 38 ‘ 52 8 1 3 54
Pink Shrimo LN J9 —_— - —_— 20
Total 137 188 16 4 8 216

These estimates of probable meximum catch, particularly for white and pink shrimp are Subjo-cr to
conslideradie uncertainty, and are only achlievable under ocotimum environmental condltions with high

levels of ef fort,

The Counci! wili monltor data polints thraughout the Iite of the plan In order to obtain data
which will allow the derivation of specitic formula tor species other than brown shrimp,

4.8 Estimetes of Future Stock Conditlons -

Although effort is expected to Incresse, there is no resson to believe that recrui tment over=
tishing wil) occur, Growth overtishing could occur and decresse the total vield 1t effort In inshor
areas continues to Incresse., Management msasures In the plan should prevent this from ocaurring and
Increase yield beyond present levels,



5.0 CATCH AND CAPACITY DESCRIPTORS

S.! A'nnual Capacity

The capacity of any firm or Industry can be measured and/or oxoressed In Bath physical and econc=
mic terms, These expressions will usually lead to widely divergent conclusions regarding *he empirie-
cal measure of capacity, Both are valld and The use of esch depcends upon the objectives ehich are *s
be satistied, The difterences In physical and economic Caoacity as appiled to the shrimp tishery are
discussed In the following sections,

Se1.1 Phvsical Domestic Annual Capsclty (DAC)

The cacecity of & production unit or plant such as a shrimp vesse! or shrimp bresding piant
ususily refers to an engineering input=cutput ratio, For esch Input level there is & certain leve! of
output that can be expected T© be produced. In the case of g shrimp vessel, inputs as messured’
through units of effor?, result in shrimp being caught, For a given vesss! and a glven stock of
shrimp, more shrimp will be caught with each added unit of effort unti! ot some point, total outout
vill deciine with more effort, Meximum physical capecity occurs at the polnt of absolute diminishing
returng for the individual vessel, The same capacity relationship exists throughout the shrimp
landing and processing system,

Meximum capacity In fishery mansgement plans Is usually estimated for the purpose of determining
the total allowable level of toreign tishing (TALFF), A demonstrated capecity and intent to yse thet
cwacity equal to or grester than the cotimum yield estimate tram the flishery indicates that no
foreign tishing would be allowed, In ?his plan, capacity was estimeted to be the highest catch per
day per vesse! during e specified period, times tots! days fished for all vesseis in the fishery,
Measuring highest catch per day per vessel! aiso orovides an Indirect messure of the amount that vas
landed and processed through the entire production end merketing system,

Domestic Annus! Capacity Is conslidered to be the tota! physical capacity of the fleet and the pro=
cessing sector, The desic ohysical Indlcaters of the UsSe commrclial Guit fleet and its estimated
annus! capacity to hervest Gult shrimp are given In Table 5,2=1 ftor the 1962 to 1975 period, The
number of commercial bosts Increesed from 1962 to 1968, dectining In the oarly 1970's then Increased
to 1968 levels In 1975, The number of commerciasl vessels, aversge gross tons, aversge ef fort Index,
and total days fished by vessels and boats Incressed generslly over the 1962 to 1975 pericd, The
Increases in days fished by boats and by vessels were similar over this period (Christmas and Etzolg,
1977, Fig, 17),

in eatimating the DAC of the Gult shrimp tishery, the Intent should be to use the largest annyat
catch per day exper!enced during the 1963 to 1979 anaiyslis period, This tigure when muitipiied by the
number of days fished each yeer will egtimate DAC in pounds, Note In Tabie S.2=1 thet the catech per
day tished In 1963 and 1967 was 731,! and 717,7 pounds, respectively, Aithough the average catch per
day vas siightly higher In 1963, the DAC calculstion vas based on 1967 tor two ressons, Seversl eco=
namic veriadles refiecting prices and costs sre |ndexed by using 1967 as the bese yesr. Selection of
1967 as the base for the DAC calculation will fac!!itate wider use of the estimete, The second tactor
s evident from viewing *he days flshed columm of Table 3,2=1, The record dally cateh In 1963
resulted In large part from a 18 percent decresse In days fished from the previous yesr. An obvious
trend over the fourteen yesr period covered In Table 5.2-1 Is the major Increase In days #ished.
Rather then Ignore this trend by meking the DAC calculation on an atyplical dese, the similar tigure
oxperienced In 1967 was ut!iized, Thus, the cammercial domestic snmual cepacity In the following
yesrs vas computed by using 718 pounds per day as an estimate of M. in Eqs 5,22 in the tollowing sec—
tion, The actual recorted days fished In esch yesr thraugh 1975 were used to estimate the natlon's
caoacity to fish commercially tor shrimp In the U.Se Guit during that year, These estimates are glven
In Tadle S,2-1,
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In general, the annyal U.S, capacity +o harvest shrimp commarclal ly Incressed over the 1668 +4
1973 period from an estimated 138 to !91 miliion oounds of ralls annusily, This increase !~ Domes+ic
Annuai Caocaclty reflects a general Incresse in the desire and physical facliiities *o harvest Gyt
shrimo, In addition, recreations! and belt shrimp catches are exoected to remain at least at current
leveis, These levels have been estimated as 6 and four mililon pounds of ralls, respectively,

The n?lnﬁ?d total Domestic Annual Cepaclty to harvest U.S. Gulf brown, white and olnk shrimg Ig
211 mililon pounds of *allsg annual ly, as of 1973, Estimated capsc!ty a¢ the present *img (1981) |4
240 milllon pounds, The DAC for roeysl red shrimp Is estimated 0 de 270,000 pounds,

S5.1,2 Economic Capac!?ty

In geners!, econamic cscec!ty Is addressed from the viewpolint of the Individua! firmm (or vessel ),
However, I+ is also important to examine the econamic cacscity of *he Industry and the Implications of
these capacity levels on soclety, In extending the discussion o econamle capacity, nat only Is oay=
sical cacaclty Important but the rate at which the ohysical caoecity Is utilized Is important, Four
factors sre Important In determining physical caoscity and the rate of capac!ty utiiization, These
are (1) orices of *he Inputs empioyed in catehing shrimp and the actus! caten per unit of ef torr,

(2) product or shrimp orices theoughout the market system, (3) the gqvalliable quentities and associated
orices of oroducts that substitute for shrimp In the market and (4) physical Input congtraints such as
lce, fuel, ete,

.
-

The determination of econamic caoacity in tisheries Is cam!icated by a number of tactors,
Fisheries are common eroperty resources and the oroblem of cpen 8CCosS with no charge for the raw +ish
(or shrimp) Input into the production process along with ths fact that one person's sctlion or entrance
Into the tishery affects the production of other oroducers and causes unresl!zed casts on them compl|-~
cates the capac!ty question (see Section 3,9.2.3), The fact that shrimp boats can be to a Himl ted
degree converted and used for other tisheries on a seesonsl beslis mesns that the same vesse! or pro-
duction unit can have excess econamlc caoscity for one tishery and |imlted capacity for ancrher,
Seasonal gluts end tishing patterns mey strain the capacity of dockside facl!ities and In fisheries
there may be "qood™ and "bed™ oroduct len years due o external factors such as the environment which
makes the estimation of econamie capecity difficuler,

The rational cotimum econamie capacity of the tirm must be determined subject to both short run
and long run considerations, In the short run, the vessel ocwner tries to maximize net profi+ for *he
qiven vessel. Only In the long run Is the owner atforded the cooortunity to try to change vesse! slize
and design to take sdventage of econam!es of scale and theredy change the net profi+ situation, The
rational tirm's cotisum econamie capacity level of output Is that point where +he marginal reverue
(addition to total revenue) for esch new unit of eftort Is just equal to the marginal cost (addition
to total cost) of thet unit of effort, It the cast of an added effort unit is greater than the added
revenue oroduced by that uni®, the vesse! wili reduce eftort until marginsl revenye equsls marglnal
cmt, This is the cptimum econamic capacity of the firm, -

Marqinal revenue for each unit of ettort Is affected by bBoth the orice of shrimp and *he add|-
tionet sheimp Caught for each added uni?t of offort, Shrimp prices affect the fong run Industry capca-
clity In terms of Investmant in vessels and equioment and price siso affects the rate of utliization of
oxisting vessels, Additlionsl units of sheimp caught are atfected by the avalighile stock ot shreimp and
the number of vesseis sesking to harvest from that stock, The catch per unit of eof fort for a vesse!
decreases as each additional uynl+t of eftort Is applied and the cateh per unit of effort Is also
atfected as more vessels enter the flishery, Additionsl vessels entering the fishery cause existing
vessels as wvell as the new vessels *o tish harder (more eftort) +o meimtaln the same level of caten as
before,
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Mgrginal cost or the cost of each added unit of ef fort Is atfected by the cas® of Inputs such as
lce and fusl, However, since there is no charge or "cost® on the raw shrimp as an Input (n*o the 5r
duction process, their cost does nor change 8s They become more scarce due to the added effort of morg
vesseis, A real cast Is not felt but the entrance of new vessels puts an unresiized cost on otners 1y
offectively making thelr cos® per unit of ef fort higher: more vesse!s means easch vesse! catches fewer
shrimp at the same cost or Incurs higher costs for the same leve! of cateh,

External factors siso affect the econamic capacity of the tirm *hrough the ef fecr of these fac~
tors on merginal revenue and merginel cost., The orice of shrimp Is affected by consumer demand which
In turn Is affected by the price of sudstitute products and Incame, Imports 8iso attect the orice of
damestically caught sirimp, The stock of shrimp, and hence the amount COUght for each unit of ef tore,
is affected Dy the envirommental ftectors sttecting shrimp growth, mortality and aveliability, The
cost of Inputs faced by shrimp producers Is also affected by the demand by other industries competing
for these same factors of production,

Econamic capecity of a tishery Industry (rather then Indlvidusl tirms) can aiso be examined from
the viewpoint of soclety. This approsch estimates s return %o g!f | rFesources empioved In the fishery
and determines the most efficient allocation of these resources fram society's viewpolnt, This level
of Inout use is usually called the meximum econamic yleld leve! of etfort, In an ooen access fishery
(see Section 3.5.2.3) tishing effort usually Is beyond that leve! of cptisum econamic capec!ty from
the standpoint of maximum econamic yleld, This level of ef fort generates econamic rent that accryes
to the producing sector unless taxed awey and returned to soctiety, .

In summary, physical capacity Is the maximum amount of shrimp that the Industry can cateh, p
cess, and market, Econamic capecity is determined by ohysicsl capecity, stwimp price plus *otal ¢
of production, .

3.2 DOata and Anaiytical Approsch

Catch (Y) can be viewed as
Y = $(P) 3 €qe 9,.2=1
where f |3 the catchabl ity cosfticient; P, the pooulation density and E, the tishing effort, The
population density wiil depend in large part ugon prevalent enviromental conditions, The expected
tishing effort will be the summmtion of physical and econamic paramaters |imiting tishing eoffort, as
vel! as physical and econamic paramsters limiting the landing, storsge, and consumptlion of shrimp, *
Domestic snnual capecity (DAC) can be defined as
OAC = E x ”e €q. %.2-2

vhere € Is annus! deys fished and M. Is *he averasge meximum cateh per day fished that couid be
harvested, landed, processed, and later consumed, for that annus! period of fishing et fort,

In estimating the DAC of the Gult shrimp tishery, the largest annual cateh per day (during a peax
year) for the 1963 to 1973 period and the actus! numder of days fished in esch yeer was used.

After 1973 the annua! number of days fished (E) was estimated by a linesr regression of days
fished on year for 196819795,

E=(=179%8,6) + 9,22 (yesr) rl = .81
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The shrimo catch of the Guit vessel fieer in any yeasr can be exoressed Dy *he tollowing laen*in .
Yv = ¥ (Ov/V) (E/Dv) (YV/E) £q. 9,23

where Yv Indicates *the pounds caught by vesseis, V represents the number of vessels, Ov Is *hne toral
number of days fished by the vesse! flee?, and E Is toral tishing et tort of the vessel fleer,

Similarly, the shrimp cateh by Gulf boats In any yesr can be expressed as

Ydb = 8 (Db/B) (E/DB) (Yd/Db) Eq, 9,2-4

where Yb reoresents the oounds landed by boats, B *he number of boats, and Db the number of days
fished by all shrimp boats,

3.3 Expected ODomestic Annual Harvest (DAN)

The Domestic Annua! Harvest Is the record and projections of actusl shrimp hervest,

5.3.1 Expected DAH tor *he Combined Soecles

OAH vas estimated from frends In the reported commerclal hervest and fram point estimates der!ved
- for recreationsl, belt, and discarded catches. Trends in commarclal harves? and ef fort were eoxami ned

by boat data and vesse! data seperately,

The number of cammarcial vessels (V) and the unit ef fort per day fished (E/Dv) of these vesse!s
have had statistically significant |inesr Incresses from 1962 to 1974 that are represented by the

relationships

Ve 2461 + 117 YR (RZ = ,9%) €qe S.3=1
E/Dv = 1,57 + ,029 W (R® = ,86) Qe S.3=2

where YR Is the calendar yeer minus 1961,

The catch and effort statistics for commercial vessels are |lsted In Table 5,3=1, Aithough sta=
tistically significant iinear Incresses In nusber of vessel!s and ef fort per day flshed existed for the
period, no signiticant trend was found In days flshed per vesse! (Ov/Y) or cateh per unit of tishing
ettort (Yv/E), Rather these seemed o heve exhidi ted averages of

38,1 days tished per vesse!, and
367.1 pounds (talls) per uni?t of fore,

The conciusion that cateh per unit of #1shing ef fort showed no signitican? trend during *he
period needs perlodic reessessment, Choice of the dese period is obviously Importent, Basing the
calculation In 1967 when the number of vesss!s was showing a mejor trend upward when camdined with the
major Increase In eof fective of fort per day tished would likely lead to a difterent conclusion, Since
1974 the number of vessels has Incressed along with averege vesse! tonnege. The implication Is that
wvhen camparable data for the post 1974 perlod are avalisbie, these calculations should de reveated.

The practice of calculating DAH with eguations Including calendar years as varisdles (see 5.3=!

and 3,3=2) needs Improvement, Though o high RZ g obtained 1+ must be recognized that use of *he
esquations ignores srguments mede In the blological sections of the plan, That s, oroduyction In s
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year |s not decendent on cateh, productlon, or meture shrimp In the previous yesr, The weakness of
using the equations to predict DAH for 1980 and 1981 Is evident fram viewing *he 1980 pregiction ('%
mililon pounds) and 1981 prediction (144 miiilon pounds) In relation to historical vesse! landings,

Catch and days fished statistics for commerclsl boats are listed In Table 5.3=1, The conmercial
bcat fleet has not exhIdbited statisticaliy signiticant Iinear trends In number of boats (8) or cateh
per day tished (Yb/Db). The aversges over the 1962 to 1974 period have been 4,545 boats and 503
pounds per day fished, The number of days fished per bost (Db/B) has Increased signiticentiy (1962 vo
1974),

Ob/B = 9,72 + .66 (Time) (RZ = ,33) €qs Su3=3

The expected commerc!al boat cateh In 1981 |s eatimeted (by substifuting the estimated values for
8, Yb/Db, and Db/® Into Eqe 5.1=4) o be 54 mitllon pounds of ralils,

The expected reported commercle! cateh for 1981 (s 198 mililon pounds, Balt and recrestions!
catches are not expected o dec!ine fram 1963 to 1967 levels, A conservetive estimate of expected
recreations! cateh Is 16 mililon pounds (talls) and four mliiton pounds (talls) for the expected belt
sheimp, The total expected domestic catch Is 218 miflion pounds .,

‘These estimates of expected harves? must de viewed with cong ldersdle caution because of !imita=
tions Inherent In the formulas or mode! being used, The periods for which caten Is estimpted are six
or more years beyond the |imits of the avellable dats serlies. Such o lsrge time extenslon increasds
the risk that the observed frends mey change, The made! assumes constant CPUE and Increases In caten
with Increasing effort, Catch per unit of fort was assumed constant because the trend Detween 1962 snd
1974 was nor statistically significent, However, the dats does Indicate s downward trend as eof fore
has Incressed. Because the cafeh Is soprosching the maximum avaliable in o glven yeer, turther
[ncreases 1n of fort mus?, Inherently, decresse CPUE. When the dats becomes avallabdle, the estimete of
expected harvest may be reduced [f CPUE Is declining, The Council will closely monitor the tishery to
estadlish the relisdiiity of these estimates,

3.3.2 Expected DAM of Roya! Red Shrimp

Roval red shrimp deserve speclal attention because these deep-vater sirimp were subject o a
directed fishery, Availadle dats Indlcated they were underexplol ted,

in this case annual catech was regressed sgainst year by simpie |inear regression, The
refationship Implies the? as *ime progresses, catch will Incresse, This has some validity In that

-] catch has tended 10 (ncreese with *ime (1963=1976);
o the major shrimp resources of the Guit sre being harvested at levels sporoximating ISY.; and

-] there has been s general Increese In effort In the U.S, Gulf shrimp fishery desplte the facr
that the major stocks are being harvested at levels spproximeting MSY,

A simpie |lneer Incresse Is not expected ?o continue as catch of *his limlted resourcs spproaches |ts
MSY, The relationship derived |s .

OAH of roval red shrimp » =890 + 14,2 (yeer) Eqe 5.3=4
(RZ = 41, H.S.)
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where vear Is in the form 63, 64, etc, The expected domest!c annual harvest ot royal red shrimp i
260,000 pounds. Eq. 3.3=4 i3 considered a crude estimator and should be reevaluated as new data are
available.

5.4 Domestic Annual Processing Capacity (DAP)

Cato (1973) reoorted that 1970 shrimp landings In Loulslana, Texas, Alabama, Mississippl, and
Florida reoresented 97, 84, 76, 57, and 35 percent respectiveiy of the raw shrimo processed in each
state, There have been no subsequent studles to identity more recent conditions, |t similar flgures
spply after 1970, then the capacity to orocess domestic land|ngs exceeds domestic landings, The
deticit Is overcome with shrimp !mported from other states and toreign nations,

A 1972 (Alvarez) survey of titteen Florida shrimp processors who accounted for 8% percent of thne
state's production revealed that the Industry was utilizing onty 55 percent of toral plant capaci ty,
This poor utilization of plant capacity occurred desplte the use of signiticant Imports fram other
states and countries, On the average, firms in the "smal|™ class used more of thelr capaclty than 4ig
firms In the "medium® and "large” classes. The same relationship hetd true between the "mediumn class
and the "large™ class., A shortage of raw shrimp for processing was responsible for the oXxXcess _capa-

clty,

Prochasks and Andrew (1974) polnt oyt that the entire southeast Is deficlent In rew shrimp
suoplles In comparison with processing capacity., A detalled analysis of the situation In Fiorida
revesis that shortages of rew shrimp result In an Increasing share of processed sivimp beling produced
by a few firms,

While excess capecity Is frequently found in an industry, the available Informetion here clear.
leads to the concluslon that Gulf shrimp processing capacity Is far In excess of the region's
domestic landings,

The Floridas studies adequately addressed shrimp processing functions simitar to those In most
Gulf states, However, the absencs of Information on shrimp canning operations means that the results
cannot completely descride the mejor Gulf shrimp canning industry, Caspaclity messures for the canning
Industry located in Louislana and Mississippl were developed from key machinery capscities and a
specified number of operating days per year; the production yesr was based on 147 operating days
during the approximate 180 days of the Inshore seasons, Average dally plant capac!ty was estimated *o
be 4,400 standard cases containing 24 cans, esch four and one=half cunces, When these figures are
apolled to the 14 shrimp canners reporting production In 1978, & maximum capaclity of 9,05%,20 standard
cases Is derived, In the three most recent yesrs Gulf shrimp canners produced 1,618,322 (1976),
2,104,625 (1977), and 1,464,722 (1978) standard cases (U.,S. Depsrtment of Commerce 1979), Excess
caoacity In shrimp canning coerations exists for a number of reasons, among which are the necessity of
designing plants to handle pesk volumes of fresh shrimo, recent high ex=vessel prices, and cash=flow
problems related to the difticulty of tinencing Inventor!es. .

S.3 Additions to DAM to Aceount for Joint Ventures

The domestic market for shrimp and shrimp products has been sufficlentiy strong historicatiy to
attract significant quantities of Imported shrimp, The econamic climete has been such that no
Incentive exists for the transter at ses of U.,S. shrimp caught In the FCZ to flag vesseis of other
nations, In tact, domestically based shrimpers have SOUght harvesting arrangements In foreign water:
to secure Increased suoplies of shrimp, The catch by U.S. flag vessels oft Central and South Americ.
was reported to be '4 mitllon pounds annually worth about $18 mi)tion (GoA,O,, 1976), However, thers
I's Information available which Indicates that the practice as relates to Mexican waters decreasad
signiticantiy between 1962 and 1974 (Griftin, 1976),
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The shrimoing activities of foreign natlions In the FCZ have been quite limited., Fram 1971 ¢,
1975 narvest by Cubs and Mexico In the FCZ averaged stightly more than one million pounds (G.A,0,,
1976), Thus, there has been Iittie spatial Interaction In the FCZ between major shrimo harvesting
nations on which a transter business could be based.

The tack of historical occurrence of the transter of shrimp to toreign vessels and a domestic
market strong enough to attract aporoximately 50 percent (Sec. 3e3.1.3) of domestic needs from
Imported shrimp lead to the concluslion thar transfers are uniikely to occur, The marxet condi tions
are such that this conclusion should have merit over the next flve years, while *his conclusion
relates to shrimp It Is possible that the transfer of Incidental caten cuid dbe arranged, The
domestic market condlitlon for the bulk of the incidental catch Is essentially the antithesis of +nat
for shrimp, Transter of some or all ot the Incldental catch of cooperating vessels to foreign vesseis
may become an avenus to Improve the utliization ot Incidental caten,

S=9






6.0 OPTIMUM YIELD

A-program of Imoroved management as specified In *his plan [s expected to Increase the yielq ¢-m
+the fishery which Iis not coerating at ootimum harvest levels. Basic tactors Iimiting the attairmenr
of cotimum harves?t Inclyde:

1) Contlict between user groups as to ares and size of shrimp to be harvested.

2) Olscarding of shrimp through the wasteful process of culling,

3) Continuing decliine in quallty and quantity of estuarine habl ta+,

4) Lack of camorehensive, coordinated, and easlly ascertainable management authorities over
shrimo resources throughout their ranges,

5) Contilcts with other tisherles such as the stone crad tishery In southern Florida, groun'dflsn
flshery in the north central Guit, and the Gulf's reef flsh t1shery, ’

§) Incidental capture of ses turties.

7) Loss of gear and tfrawling groaunds due to man~msde underwater obstructions,

8) Partial lack of the basic data needed for mansgement, -

Soecific objectives and measures to alleviate these probilems and to attain OY levels are
Suggested In Section 8,0, None of these measures are Ilkely to result in a reduction In present catcn
levels; some are |ikely ?o Incresse yleld In a manner congistent with the National Standards for

Fishery Conservation and Management,

6.1 Oetermination of Optimum Yigld (OY)

Ootimum vield Is detined as "the amount of fish

(A) which will provide the grestest overal! bdenet!t to the nation, with particular reference *o
food production and recreational opportunities; and

(8) which Is prescribed as such on the baslis of the maximum sustainsble yleld trom such tishery,
as modifled by any relevant econamic, soclal, or ecological tsctor,"

1+ Is the Intent of this plan In conformence with the firs? of the natlional standards to orevent
overfishing white achieving, on a continuing desis, the cotimum yleld, The shrimp fishery, howvever,
Is unique for severs! ressons, Most shrimp harvested are about six months oid, and few survive beyond
a year, They are prolitic spewners, and the quantity of one year's brood stock has no apparent rela~
tlonship to the sbundance of the next year's population,

Natural environmental forces have a drsmetic and overriding effect on the annual ylelds of brown,
white, and pink shrimp (Section 4,1), Because of thelr great fluctuation and the high spawning
ability of shrimp, & predetermined classica) MSY (s not 8 good Indicator Yo use In determining |+
overtishing will occur, For example, the classical MSY levels were exceeded In four years fram 1966
to 1973, yesrs of favoradie envirommental cond| tlons,

For these soecies of shrimp the cotimum vield essentially Is ai| of the shrimp that can be
harvested fram the stock given certain mansgement condi tions, Recryltment overtishing has not and
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will not occur with the yse of present technoiogy and fishing gear, Management measures proposeq |-
Section 8 are intended to prevent growth overfishing where |t may presently occur, thus achleving a
higher yleid from a same level of recrultment, ’

For the purpose of this pian OY should be regarded as a goal fo be achieved and exceeded under
favorabie environmental conditions without fear of damage to future stocks, It should not be con=

sidered to be a celling above which recru!tment overtishing ocaurs,

6,2 Speclificatlion of Optimum Yield

In deriving OY from MSY as adjus?od by environmental conditions, the Councl! pald close attention
to the tollowing criteria: -

1. Provide each associated processing Industry with the count size of the shrimp resource mos+
suited to the severs! needs,

2. Prevent discrimination among fishermen based on bost/vesss! slize.

3. Eliminate conditions wherein boet/vesseis would shrimp In the FCZ and claim the landlng§ came
from the territorial sea for inland waters and vice verss, depending on location of open
and/or closed waters,

4, Protect the resource during specific perifods to Improve yleld, -

6,2.,1 Shrimp Other Than Royal Red Shrimp

OY is determined to be: All the shrimp that can be taken during coen seasons In permissibie
areas In 3 given fishing year with existing gear and technology, The Councl! has determined that,
because of the annual nature of the resource, a numerical value for OY cannct be calculated for any
given year until the environmental factors can be determined and evaluated. However, under optimum
environmental conditions and maximum effort, the maximum probable cateh for brown, white and pink
shrimp is estimeted to be 216 miillon pounds of talls, Fishing, however, will not be stopped when
this numerical estimate Is resched,

The Councl! has also determined that adjustments o OY need not be mede yearly as econamic,
blological, and technologlical factors prevent the taking of sufticlent shrimp during a single year to
harm the next year's resource size, The Counci! will moniter clesely the aporopriate factors of the
management regime estadiished by the plan and, In particular, the enviroemental factors surrounding
the determination of MSY, Should condltions warrant, the Councl! witl provide *he Infarmation to the
Secretary of Commerce and a new MSY/OY relationship will be estadl!shed through rule meking,

6,2.2 Roya! Red Shrimp

Roya! red shrimp differ from brown, white, and pink shrimp In that they are not estuar!ne
decendent but exist in a relatively constant environment In the deeper waters of the Gulf (100 to 300
fathoms), They are not an annual crep but are harvested fram grounds believed to contain at least
tive year classes. Thus, they conform more closely to a classical Schaeter=type tishery, For this
reason, the ootimum ylielid of royal red shrimp should be the tota! pounds of royal red shrimp which can
be harvested without blologically overfishing this resource., An estimate of the al lowable cateh |s
392,000 pounds (talis), These figures should be resssessed as new anmnual catcheeffort data became
available, OY Is set at this figure and fishing will stop when It Is resched.
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6.3 Alternatives *o Oot!mum Yleld Considered and Rejected

6.5,1 Optimum Yield for Brown, White, and Pink Shrimp *o be Set at MSY

Setting OY for these three species at MSY or 165 mililon pounds of talls annually would have
reduced the 1977 cateh by 27 mil!ion pounds, Because this tishery can suoport a vield ot all that can
be harvested with present gear and technology, setting a lower level of harvest would resyuit In a
wvasted resource in an annual crop. The loss of 27 million pounds of sheimp at 1976 wholessle orlces
woul!d have resulted In a loss of $75.3 million to the Indusfry., No benefit fram stockplled shrimpo nor
an incressed numder of recruits the following season would resuit fram taking less than is avallianle,

6.3.2 Flshing to Stop When Optimum Yield |s Reached for Brown, White, and Plink Shrimep

The Intent of the tirst National Standard Is to achieve OY while preventing overtisning the
stocks, |f the stocks cannot be overfished, any reduction of catch fram the avallable, harvestabie

stock is a direct loss to the fishing Industry,

6.,3.3 Optimum Yleld for Royal Red Shrimp to be Set Above MSY

The tishery tor royal red shrimp differs substantially from that for brown, white and plnk
shrimp, [+ Is composed of a siower growing species with up to five year classes In the catch, Little
I's known about *the population dynamics of royal red shrimp, and recrul tment overfishing may bde
possible, The establishment of OY above MSY couid resuit In overfishing and stock damage.

6.3.4 Optimum Yield tor Royal Red Shrimp to be Set at MSY With Fishing to be Permitted *o Exceed OY

Exceeding the catch of OY equal to MSY (as in aiternative 6,3.3) could result In blological over=
tishing, This alternative was rejected for s more conservative spprosch in an area of !imited data,

6.3.,9 Optimum Yield for Royal Red Shrimp to be Set Below MSY

This alternative for 8 muitiyesr class fishery would have the resuilt of rebuliding the stock,
Roval red shrimp have, however, been fished wel |l below MSY and may be considered to De an under=

utliized resource, No rebuliding Is necessary at this time,

6.3.6 Optimum Yield Set at Higher Estimate of ABC

An expected range of the seasonal ly determined estimetes for Acceptadle Blologlical Cateh when the
upper range of variation In cateh data was considered as an ABC for esch fishery; the fol lowing ranges

were proposed:
brown shrimp=<51 +o 107 mililon pounds of talls annually,
white shrimp==37 to 39 milllon pounds of talls annually,
pink shrimp==11 to 16 miillon pounds ot talls annually,

The Councii conslidered determining that QY for these species should be at the upper level of the
expected ABC ranges:

brown shrimp==107 million pounds of talls annually.

white shrimp==59 miliion pounds of talls anmwally,
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pink shrimp==16 miiilon pounds of *alls annuatiy,

for a fotal of 182 miilion pounds of talls annually, This option was rejected for two reasons. |+

was based only on past recorded landings with Iittie basls In the biology of the stocks, This OY can
be and has been (1977, 1978) exceeded when environmental conditions are favorable and ef fort |s hign.
There Is no evidence that exceeding this OY option had an adverse Imosct on recruitment In subsequent

vyears,
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7.0 TOTAL ALLOWABLE LEVEL OF FOREIGN FISHING (TALFF)

7.1 Brown, White, and Pink Shrimp

There Is no surplus avallable for a TALFF In the fisheries for brown, white, and plnk shrimp,
Oomestic Annual Harvesting Capacity for brown, white and pink shrimp is estimated to be 234 miillion
pounds In 1980 and 240 million pounds In 1981, Expected Domestic Annual Harvest for 1980 and 1981 ig
estimated at 2!1 and 218 miiilon pounds of talls; OY Is designated to be ali the shrimp *that can He
harvested in allowsble times and sreas under present conditions, Major stocks are currently belag
harvested at cotimum yleld levels by the U.5. shrimp fleet,

7.2 Rovyal Red Shrimp

i+ Is generally belleved that royal red shrimp are not being harvested at their OY level of
392,000 pounds of talls annually, Annual reported commerclal catch has never exceeded 270,000 pounds
of talls (1963=1973); expected domestic harvest tor 1980 and 1981 are 246,000 and 260,000 pounds of
talls. A foreign TALFF of some 146,000 pounds in 1980 and 132,000 pounds In 1981 Is, theretore,
estimated to be available, Catch trends should be reinvestigated, however, ss new dats became avaliable,
Further domestic develcoment of this fishery Is hampered by the great depth at which the resource
exists and the soec!allzed gear required to fish It, hNigh production costs, and shrinkage of the

product during processing,

7.3 Seabod and Rock Shrimp

Data avalisble on sesbob and rock shrimp indlcate that

o they are caught incidentally to other shrimp==seabob shrimp mainly with white shrimp and rock
shrimp with pink shrimp;

O tThey are nat being hervested at MSY levels (1963=1976);
o the catch has Incressed markedly In recent years (1971-1976),
Seabobs and rock shwimp sre caught Incidentally with white and pink shrimp respectively, There

Is no surplus of white and pink shrimp from the domestic fishery svaliable for foreign tishing,.
Therefore, In order to prevent foreign harvest of nonsurplus spcclu, no TALFF for seabobs or rock

shrimp Is provided.
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8.0 MANAGEMENT REGIME

8,1 Areas and Stocks involved

The fishery being addressed Is comprised of the species |isted below and occurs in the area of
Jurisdliction of the Gult of Mexico Fishery Management Counci| as wel! as In the territorial seas
adjacent thereto and the assoclated bays, Inlets, wetlands, and upland sreas as approoriate:

Brown shrimp (Penaeus aztecus |ves)

White shrimp (Penaeus setiferus Linnaeus)

Pink shrimp (Penasus duorarum Burkenroed)

Royal red shrimp (Hymenoocenaeus robustus Smith)

Seabobs (Xiphopeneus kroyeri Hel ler) Incidental bycatch
Rock shrimp (Sicyonia brevirostris Stimpton) Inclidental bycateh

The Councl! recognizes that the stock and the fishery extend scrass political and Iinternational
boundaries, While I+ Is the Intent to manage the stock as a unlt, the authority of the Councli s
restricted to the development of plans and proposal of management messures in the United States' FCZ
In the Gulf of Mexico,

An arrangement for joint management of common stocks with Mexico wou!d require a bligteral
agreement, Negotlations with Mexico to renew the U,S./Mexico bilateral sre undervay; however, a
mechanism for jolnt menagement does not seem likely for the nesr future. WITth the present lack of =~
such an International mensgement mechanism this plan addresses only the stock In U,S, waters and
makes *the assumption that shrimp movement across the border flows equally In both directions,

8.2 Management Unit and Perlod

8.2,1 Management Uni+

This management unit is comprised of brown, white, oink, roys! red, sesbobs and rock shrimps in
the area of Jurisdiction of the Gult of Mexico Fishery Management Councl! as wel! as the terr!torial
Seas adjacent thereto and the assoclated beys, Inlets, wetlands and upland areas as aporooriate,
Federal implementation of regulations will occur only In the FCZ. On the east coast of the United
States a natural blological bresk In fauna Is found on the southeast coest of Florida, On the western
edge the International boundary between Mexico and the U.S. serves as a political break,

8.2,2 Management Period

The Counci| hes specitied that the management vear for al| specles exceot roye! red should begin
May | and extend through April 30 anmusily. The beginning of the period colncides with a *ime of low
harvest In all of the mejor species of the management unit, The tishery year for royal red shrimp
will be the calendar yesr because of the TALFF associated with the fishery,

8.3 Prodlems In the Fighery

The Councii has identified the following problems assoclated with the tishery and the present
management regime and has precared the plan odjectives to address and al leviate them, In a free
access tishery s management regime to meximize protein yleid and econamic return of the fisherman !-
of importance, '

1) Contilct among user groups as *o ares and size at which shrimp are to be harvested,



2) Olscard of shrimp through the wastetul practice of cul I1ng,
3) The continuing dectine In the quality and quant!ty of estuarine and assoclated fnlang
habitars,
4) Lack of comprehensive, coordinated and easily ascertainable management authorities over
shrimp resources throughout thelir ranges.
3) Confllicts with other fisheries such as the stone crab tishery In southern Florida, the
groundtish fishery of the north central Gulf, and the Gult's reef fish fishery,
6) Incldental capture of sea turtles,
7) Loss of gear and traviing g'éunds due to man=made underwater obstructions,
8) Partial lack ot basic data needed for management,
8.4 Ob[oc?lvos
8.4,1 Specitic Management Object|ves

The following are the specitic management objectives of *his plan and are prooosed to the
aoorooriate author!ties in charge of Gult of Mexico shrimp resources., These objectives are to: -

1)

2)

3)

4)

3)

6)

N

8)

Optimize the yleld from shrimp recrulted to the fishery,
Encourage habltat protection messures 1o prevent undue loss of shrimp habl tat,

Coordinate the develcoment of shrimp management messures by the Gult of Mexico Flishery
Management Counci! with the shrimp mensgement programs of the several states, where feasible.

Pramote consistency with the Endangered Species Act and Marine Mamme! Protect lon Act,
Minimize the Incidentsl! capture of finfish by shreimpers, when sppropriate,

Minimize cont!icts between shrimp and stone crad flshermen,

Minimize adverse eftfects of underwater obstructions to shrimp trawling,

Provide for a statistical reporting system,

8.4,2 Alternstive Objectives

Alternative management objectives were considered by the Counci! and rejected for the reasons
Indlcated:

Alternative 1,

Establish the preferred size at which shrimo will be harvested. In establishing this size
provide a reasonadle accammodation for the conflicting Interests of *he various groups which con-
currentiy compete for the shrimp resources In order to prevent the econamic dislocation of particylar

groups as a result of measures adopted.
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Rationale: The Counclt did not estab!isn one preferred size for harves+t because, based on
esconamic and sociological factors, this size varies regionally, The variation Is due *o the local
vesse! size composition of the fleet and prevalling methods of processing shrimp., The estad!|shment
ot one preferred size throughout the Gulft and the reguiation of catch to that size woul!d have severaiy
disrupted the econamy and work force of those areas where the tishery is directed *o s different size,

Alternative 2,

Detine and restrict shrimping in areas where preferred s!ze shrimp are not normal ly taken on a
sessonal or yearily basis,

Rationale: This aiternative was rejected as a specific management objective because |ts scope
wvas narrow, Its goal is Included under the selected objective number 1,

Alternative 3,

Minimize the incidental catch and the adverse effects of the Incidental catch of sea turties by
shrimpers,

Rationale: The wording of this siternative was revised o became object ive number 4,

Alternative 4, -
———
Estadiish s preferred level of capltalization,

Rationale: There Is no econamic evidence +o suggest that the sivimp fishery differs fram the
classic exampie of a fishery near cpen access aqullIbrium, (Open access equi!ibrium refers to tirms
having free access to the fishery, generating just encugh revenue to cover total costs over a long
period of tims, and entering or exiting the fishery In the short run with prevaliing econamic
conditions,) Reductlions In tishing eftort are unilkely to resuit In anything other than smai |
decreases in shrimp landings and a loss of Jots to tishermen and shore support personnel.

Alternative 5,

Insure continuance of the resource.

Rationale: Objective number | includes *this cption, Recrul tment overtishing Is not a problem !n
this ¢ishery,

8.5 Msnagement Measures and Rationsle

8.5.1 Management Measures Considered and Adooted

Management measures considered by the Gult of Mexlco Fishery Management Counci! and suggested for
Incorporation into a shwimp menagement plan are discussed below, Some of these management measures
8re recommended for tederal Impiementation by the U.S. Department of Commarce. Other measures are
either administrative policies adopted by the GMFMC or are recammended for consideration by the
various states and other agencles. Other measures considered, but not recommended, are documented [n
Section 8,5.2 and In the notes of the verious mestings conducted to develop and evaiuate the dratt
plan, The recommended measures are grouped with the obdjective addressed,
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8.5.1.1 Objective !: Qotimize the Yield of Shrimp Recruited to the Fishery

Measure 1: Estabiish a cooperative permanent closure In conjunction with the State of Flori4a
and the U.S. Deoartment of Commerce of the areg delineated In Table 8,5=1 to protect sme!! olink
shrimp until they have genersi!y reached a size larger than 69 *ails ro the pound., The ares o de
closed Is to be denated as the "Tortugas Shrimp Sancruary” and is genersi iy representes By the line
drawn in Fligure 8,3=1,

The historic Tortuges Shrimp Sanctusry as estabiished by the State of Florids hes been mod!+|ed
siightly as the result of pybile hearings to reduce its size. This modiftication will allow shrimoing
In some deeper areas containing larger shrimp north of Smith and New Ground Shosls north of Key wes®,

The U.S. Department of Commerce wiil close that portion of the FCZ within the area detined as +he
Tortugas Shrimp Sanctuary to all shrimping. All shrimp which are caught in cpen waters of the FCZ may
be retained, In 1981 Florida amended Its shrimp regulations to allow the landing of shrimp of any
size taken outside Florida waters, ’

NMFS will monltor blological, econamic, ecological, and soclological data collected *hrough
Imp lemantation of the plan and provided by other surveys and resesrch, N#S will annually assass both
the adverse (mpacts and benetits derived fram closure of the sanctuary In the FCZ and edvise the
Reglona! Director and Councl! of the findings by July 19 of esch yeor, The Council! mey ut!iiize Its
Sclentitic and Statistical Committee and Advisory Panel to revies and asdvise on the tindings,

The Reglona! Olrector shal! have the author!ity, atter consultation with the Councli, to Imolement
action 1o revise this management measure Through the Regulatory Amendment process. Criteria to be
consldered In reaching the decision to smend the regulations Include:

1. Benefits In Increesed pounds of shrimp Caught and/or dollars derived resulting fram the clo-
SUre,.

2, Adverse eof fects fram an incresse In tishing pressure 1n other areas as & result of the clo=
sure which causes a decrease In cateh per unlt of ot fore,

3. !dentitication of arees (a) within the sanctuary containing an abundance of shrimp of
harvestable size, or (b) outside the sancruary containing shrimp populations too smel| for
harvest,

4, Adverse eoffects fram stress on suppor? fecilities for the shrimp flee? because of fleet
migration resulting frem the closure.

5. Any other information determined by the Reglional Director to be relevant,

The Reglonal Director wmy, after determining that benefits may be Incressed or sdverse Impacts be
decreased, take eolther of the following actions o schieve the go8is and odbjectives of t*he Shreimp
Fishery Management Plan consistent with the National Standards and other aoplicable federal lavs. The

firs? action |s considered to dDe less drastic and may be employed where o lesser degree of change Is
required,

1. Modify by no more than ten percent the geographical scope of the extent of the Tortuges
Shrimp Senctuary in the FCZ of the Guif of Mexico south of latitude 26° North,

2, Eliminate the closure of the FCZ of ¢ Florida for one season,
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Table 8,5=!. Delineation of suggested Tortugas Shrimp Sanctuary

The Tortugas Sheimp Sanctuery Is describded as fol lows:
That part of the fishery conservation zone shoreward of the fol lowing Iine (see Figure 8,%1):

Begin at the intersection of the Florida territorial sea with a !ine drewn between point N (Coon
Key Light, 25° 52,9' north latitude, 81° 37,.95' yegt longltude) and point £ (24° %0,7' north
latitude, 81° 51,3' west longitude); thence oroceed on a straight |ine to point F; thence oroceed
on 8 straight Iine to polint G (New Grounds Shoals Light, 24° 40,1' north latitude, 82° 26.7' west
longitude); thence procsed on a straight line to point H (Rebeccs Shoals Light, 24° 34,7 nortn
latitude, 82° 39,1 west longitude); thence proceed on 8 straight line to the Intersection of *he
Florids territorial ses with g (ine drawn fraom point H to point P (Margquessas Xeys, 24° 3%' nortn
latitude, 82° 08' west longlitude). :

The Regional Director shall by August 15th of that yeer publish In the Federal! Register nis
Intent to take action as provided In ! and 2 sbove or not to take actlon,

I+ the orooosed action is belleved to be a substantial federal action Iikely o have a signiticant
etfect on the human enviromment, a supplemental env!ronmental impact statement and reguilatory impact
ansiysis shal! be prepered. The Reglonai Director mey hoid publle hearings on the proposed action,

The State of Fiorida Is encoursged to continue (ts present restrictions on shrimping In the ares
and to continue to aliow the retentlion of ali shrimp which sre Caught in apen waters of the FCZ, as
vell as estab!ishing & sampiing progrem 1o evaluate the eof fect Iveness of the closed area.

Rationale: This measure would essentially re=estad!ish most of the old Tortugas shwrimp nursery
ares which unti! recentiy has served ss a sanctuary for pink shrimp recrulted to the Tortugas and
Senibe! shrimping grounds, (The sres within the FCZ can currentiy be shrimped by non=Florid!ans
becsuse Fioride doss not have Jurisdiction,) Currently, the minimum lega! size In Floride is 70 talls
to the pound., No more than five percant of the cateh can be of smal ler=sized shrimp,

This proccsal is based on avallable blological dats and on the fact that g Wmature flshery apoears
to be dependent on it, Lindner (19668) and Berry (1970) report growth and mortality data which [nal-
cate that pink shrimp yleid wit) be maximized It hervest beging atter shrimp resch a size ot abaut 70
talls to the pound, '
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Table 8,5=2. Expected average welight of male and female pink sheimp In the Ory Tortugas area as a
function of d.pfn"

Shrimp Weight Count? of a
Depth Maies Females , tel mixture males
(heads=on) (heads=on) +0 females
tm q g tails per pound
7 5.6 9.8 a9
8 7.1 10.8 a1
9 7.7 11,8 74
10 8.3 12,9 68
1" 9.0 14,0 63
12 9.6 15.2 58
13 10.3 16.5 54
14 11,1 17.8 . 50
1S 11,9 19,3 47 -

! Expected average welght was caiculated from carapace length=depth relationships der!ved by iIversen
et al, (1960) (See Eq, 4,1=1, 4,1=2) and the carapece length=weight relationships of Me Coy (1972)
(See Table 4,1=3), The tormulas used are: .

Females: w = 0,00209 (17,914 + 0,868 0)2,668

where W Is welight of shrimp In grams and D [s deoth In fathoms,

2 Currently the minimum legal size In Florida for shrimp caught in state waters Is 70 talls to the
pound which cannot exceed flive percent of the catch, the tabie estimetes that at a given deo*n the
entire catch wil!l average 8 given count, It does not dencte the depth at which +the minimum legal
size mix currently in effect in Floride will ocaur,

Costello and Allen (1963) summerized extensive sampling and mark and recapture data which
indlcate that estuaries within the Tortuges Shrimp Sanctusry sre important nursery areas for post-
farval and juvenile pink shrimp eventually recruited to the Tortuges and Senibel beds, Yoke!, et al,
(1969) observed that the aversge sirimp leaving the Everglades nursery area is In the 300 o 200 tails
to the pound range. iversen, et ai, (1960), samoiing extensively In *he southern portion of +the
Tortugas Shrimp Sanctuary eres and In the southern portion of the Tortugas shrimping grounds, observed
8 relationship between size of shrimp and deoth of water,

Table 8,5-2 was constructed using these observed relationships and McCoy's (1972) carapace
length=weight relationships, The table indicates that at 10 fathoms shrimp wi) | average 68 talls to
the pound, and at '3 fathoms they will average 54 talls to the pound. Essontlially, none of the
proposed sanctuary area |s deeper than 13 fathoms, and most of (T Is shal lower than ten fathoms. Thus
the closure should protect shrimo untll they have reached an aversge count of arcund 70 talls to the
pound, However, given the variation In size ot shrimp sccording to Uepth reported In |versen, et al,
(1960), I+ does not seem Iikely thet the sanctuary will protect shrimp unti! they have reached a slze
of no more than five percent of the catch consisting of shrimp 70 or more talis o the pound, For
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example, Table 8,52 indicates that at 13 fathoms the cateh will average araund 54 tails to the nouns,
A spot check of the reoorted commerc!al cateh (U.S, Department of Commerce, Gult Coast Shrimp Cara,
Annual Summaries for 1972 and 1974) shows that catch In the 11 to 1§ tfathom interval of tne Ory
Tortugas does have a pesk in the S1 to 37 talls to *the pound range. “owever, although consideraole
pounds of shrimo larger than this count were recorted, only minor quantities of smaller Shrimp were
reported as landed. This spparent discrepancy In size distridbution may relate to a oossible discars of
larqge quantities of undersized pink shrimo,

Florida law presently prohibi+s all shrimping (exceot for Iive bait flshing under permit) 1n (g
nine=mile territorial sea within the sanctuary (Figure 8,3=1), Florida pronibited Florida vessels
from shrimping In the sanctuary beyond Its terr|tor|al see, Thus, the vesse!s displaced by *nls
measure were non—Florids vessels tishing the sanctusry beyond the territorial sea and Florida vessals
that fished the ares contrary to state law, No estimetes on the number of these vesseis is avaliable,

No speclial orovision Is made for live balt shrimping In *he sanctuary in the FCZ because none s
presently conducted there. It Is IImited to the nearshore waters of the territorial sea.

No allocation or redistribution among user Fouos Is expected to result fram this action,

Aithough the Ory Tortugas shrimp nursery area has been detined dy the best avalisdle data, at
times pink shrimp smaller than the size preferred for local harvest may be taken beyond the closed
area, Simliarly, large shrimp may aiso be found within the nursery area, The present dellneation
provides for the best conservation and use of the resource according to known lnfom?lori. but the _
Council recognizes the need for better data and recommends a program of sampling in order to identity
more orecisely the actual range of smal! shrimp In this ares. When the ares can be better defined, i+
can be adjusted according!ly, ‘

Although the concspt and ratlonale for the sanctuary vas well established by Costel lo, Al len,
lversen, and Yoke! In the 1960s, more recent researchers have attempted to evaluate varlations of *re
extent of the closure both by ares and *ime, Grant, et ai, (1980), Blomo (1979), Xhiimanl and Tse
(1980), and Costello, et al,, estimated eof fects of these variations,

Grant, |sakson and Griftin (1980) evaluated the closing of the Tortugas shrimp sanctuary, The
basic mode! used vas developed at Texss AlM University by Grant and Grittin (In press) and |s cal led
the general diceconamic fishery simulation model . (GBFSM), The anslysis characterizes the fishery as
having two depths (O=10 and 11 fathoms and greater), four size classes of shrimp and NMFS statistical
aress 1-3 as the study aree, In a orevicus study (Blomo, 1979), Florida shrimp prices were shown to
have varied negligidbly with changes in Floride landings; theretore, orices In the mode! remained
constant,

The mode! allowed t!ve important blological variables to vary randomly, These varisbles were
rate of recruitment, natural msortallity, growth, movement fram depth | to deoth 2 and the proportion of
organisms harvested during one real dey fished. Simulations were run on two speclfic cotlons of
(1) the baseline situation during 1963=197% of the traditional nursery area in depth | closed year-
round, and (2) depth | open May through October, The mode! allows policy options to be teated for
signiticant difterences from the beseline situation,

Since the beseline situstion reflects *the traditional Tortuges (closed) nursery ares, deviations
from the baseline will Indicate the ef fect Iveness of the permanent closure, Opening the nursery
grounds fraom Mgy through October results in the harvest of signiticantiy more blomass of shrimp in +he
two smallest lege! size classes fram deoth ! but has o negligible et fect on the harvest fram deoth 2.
Total harvest, revenue and rent (prot!t) were all greater than the base!!ne but within *ten percent

(Table 8,%3),



8lomo (1979) also evaluated the Tortugss Shrimp Sanctusry In conjunction with the stone crap-
shrimp separation |ine (Messure 9) by using the GBFSM cited shove., As in Grant, et al, (1980), +ne
baseline situation refiects the traditions! fishery during 1963=1975 with & permanentiy closed nursery
area, This study Included NMFS gtatisticel aress 1=5, three deoth leveis In fathoms (1=, 6=10 ang 11
and greater) and three size classes of shrimo by tail count (51-70/pound, 31=50/pound and under 30 per
pound), A regional demand mode! by size class of shrimp was includod.

Although the study analyzed an eerly version of Messure ! which was combined with Measure 9, I+
does point ocut the effectiveness of the permanent closure when deviations are mede ftrom I*, The firg+
deviation was opening the nursery sres year=round as a resul? of seversl court cases testing Florida's
Jurigdiction (U,S, v, Florida; Allen et 8l, v, Tingley; Tingley v. Allen et at,), An open flshery
resulted In slightly greater landings, lower orices and greater revenue and rent for harvesters
Table (8,5=4), The second deviation was the Ingtitution of a sessonal closure of the nursery area In
conjunction with the stone crad=shrimp separation |ine, Here the results In terms of landings, orices,
revenue and rent (le between the baseline and the coen fishery case. In both deviations, there
was & greater percentage of saslier shrimp In the landings,

Khiimanl and Tse (1980) used *he Figsheries System Management Mode! (FISYS) developed et Stantord
University to evaluate closure of the Tortugas Shrimp Sanctusry, This study snsiyzed two graunds by
tathom levels (up to nine and ten and greater), and two slzes of shrimp by talls to the pound (72 to
5%, and under 3%), The study evaluated the fishery over a s!x=month period (peak activity) by
mode! ing secarately *the fall and winter sonths, The study's results are Influenced by s demand mode!
wherein prices are affected by Floride landings; the effect of shrimp landings elsewhere In the Gulf
vas not congidered, Three different cicsures of the shal lower grounds asre evaluated: @ six-wonth
closure (November-April) and two clcsures of s three=sonth duration (November=January and
February=April), none of which conform to the MENSgEMENT MBESUre a3 Droposed and Implemsnted,

'n al! three closures landings decresse but at magnitudes no more than 130,000 pounds
(Table 8,5=5), Decreased supplies Incresse consumer prices in two cases and harvester revemue
Increases In two cases due 1o reduction of cperating costs, In a sensitivity .nalysls. of the basic
mode! when the catchabl ity costficient of shrimp by the fleet In the shal lower ground was greatly
reduced, the catch In the offshore ground Incressed by simost three alllion pounds, Decreasing the
catchabl Ity cosfflicient Is analogous to closing the shal lower ground as this menagement measure
actual ly does,

In another review of the Tortuges nursery area, Costel 10, Raulerson and Lyons (NMFS, personas!
communication) Indicated that total shrimp landings would Increase by one million pounds. In addition
the sverage size of shrimp landed would Increese, Thus increasing the per unit value of the Increase
In landings es we!l as the protein yield of the mansged fishery, The tots  sxvesse! value of the
Incressed landings would Incresse by $2,.78 million, using a orice of $2.78 .er pound (first quarter
1980, eastern Gulf ports for 41=30 count shrimp). The contribution of these incressed landings to the
nation's Gross National Product wouid be $9.4 miiiion based on he reglonal muitiplier of 3,37 for
south Florids (U.S. Water Resources Councl|, 1977) for fresh or frozen packaged fish,

In all of these estimates, the variation in the blological parameters which wauld Influence
changes In catch Is quite large, However, all the studies Indicate Incressed size of strimp caught
(more weight per Individual), greater harvester revenue and protit, decreased operating costs and
Incressed vessa! efficiency, It should de noted that the econcmic Impacts described are for the ¢ire’
year only, Where Industry experiences profits over the baseline, these cannor bs meintalned, Under
Ooen access commDNn praoperty resources, additional vessels will move info the sheimp tishery untl|
tirst round excess profits are dissipated. The Industry will became more caplitalized unless some
mechanism for removing excess profits or effort Is apollied,



Table 8,3=3, Harvest of pink shrimp and associated revenue and rent to the fishery oredicted .nser
the baseling situation and two menagement pollcies,

Baseline Lover Size Count Open Nursery
| tom Situation to 90 Heads Of¢ Grounds May=Oc+,
Total Harves?t (metric tons) 5,991 6,678 5,989
(Percent dltterence) (21) (9)
Total Revenue (miilion dollars) 33,1 37.1 L]
(Percent difterence) . ('2) (%)
Total Rent (milllon dollars) 13.0 15.6 14,2
(Percent dltference) (20) (3

Source: Grant, !sakson and Griféin (1980)

Table 8,5=4, Changes In poroducers and consumer surplus for selected management alternatives for the
pink sheimp fishery, Statistical Areas 1-5, -

Change In
QOotion Price Quantity Consumer.. Surplus Producer Surplus Net Surplus
$/1b, Mil,ibs. Mil, $

Fishery coen?

year round 0,12 1.6 1,43 0.9 2,33
(Percent difference) (5.8) (14,4) '
1=8Fms closodz

Jan 1 = Apr 15 -0.09 1.4 1.06 1,00 2,06

(Percent ditference) (4,0) (12,8)

L slope of ~1 was assumed for the demand curve. Theretore, In comouting the change In consumer
surplus the change In price was multiplied by the average of the quantify consumer under the alter=
native and the quantity consumed under the original situation,

2 Compared with baseline simytation,

Source: Blomo (1979),

Table 8.3=5, Changes In net revenue and consumer surplus for selected management 3l ternatives for the
pink. shrimp tishery,

Close Ground !

| tom November « Aprli November - January February = Aoril
Change In Price (do!lars per pound) 0.43 -0,07 0.30
Change In Processor Consumptlon (108 kg) =0,13 -0.03 ~0,12
Change In Net Revenue/Vessel (do!tlars) 6,887 -338 5,396
Change In Consumer Surplus (106 dollars) =2,28 0,38 _ =1.78

Source: Khiimanl and Tse (1980)




Measure 2: Establish g cooperative closure of the territorial ses of Texss and the ad jacent
UsSe FCZ with the State of Texas and *he U.S. Devartment ot Commerce during the Time when a sydnstan-
tial portion of the brown shrimp In these waters weigh less than a count of 65 *ails *o *he pound (19
heads-on shrimp to the ocund), The U.S. Department of Commerce will close the FCZ, and the *ime ot
closing shouid corresoond to the clasure by Texas of Its terr!tor!al ses, Closure nomally ocairs
June ! to July 15; however, the of fects of ctimatic variation on shrimp Fowth may necess! tarte
tlexibillity In the closing and coening dates to provide for a closure of no more then 60 davys.
Provision Is to be made to ai low taking of roval red shrimp beyond the 100 fathom contour (where brown
shrimp do not occur), )

NMFS wil! monitor biological, sconomic, ecologica!, and soclologlce! data collected *hraugh
Implementation of the plan and provided by orher surveys and resesrch, NWFS wiil assess both the
adverse impacts and benefits derived from the seasonal closure In *he FCZ and sdvise the Reglonal
Olrector and the Counc!| of the tindings by December 1, The Counell "y use I*s Scleatific ang .
Statistical Committee and Advisory Panel to revies and advise on the tindings,

The Reglional Director shall have *the suthority, sfter consuitation with the Couneil, to Implement
sction to revise this management messure thraugh the Regulatory Amsndment process, Criteria to de
consldered in resching the decision to smend the regulations Inciude:

1. BSenetits In Increased pounds of shrimp caught and/or do!lars derived resuiting fram the clo=
sure, .

2, Adverse eof fects from an Incresse In tishing pressure In other crees as o result of the clo .
sure which causes & decrease In catch per unlt of of forr,

3. Adverse effects fram stress on suogort faciiities for the shrimp fleet In other areas because
of tleet migration resulting fram the cicsure,

4, Any other Informstion determined by the Reglional Director *o de relevant,

The Reglonal Director may, after determining that benefits may be Incressed or sdverse Imoacts be
decressed, take either of the following actions to schieve the gosis and objectives of the Shrimp
Fishery Managemsnt Pian congsistent with the National Standards and other spplicable federal laws, The
first action is considered 7o be less drastic and mey be emplioyed where s lesser degree of change Is
requlred,

le Modity the geograsphical scope of *the extent of the sessonal closure of the FCZ of ¢ Texas ves+*
ot a line beginning at latitude 29° 32' 06,784" North, longitude 93° 47' 41,699" wes?, drawn
In the geners! direction of 166.6° *rue and onding at the seaward |imit of the FCZ ot Iati-
tude 26° 11 24% North, longltude 92° 53' 00" West, (This line Is en extension of the baun=-
dary of Texas and Loulsians thraugh the territorial ses Into the FCZ,)

2, Eliminate the closure of the FCZ of Texas for one season.

The Reglonal Director shal | by Jaruary 15 of the tollowing yesr pudlish his Intent to take actlon
83 provided In | and 2 sbove or nor fo take scrion,

it the proposed action Is belleved to be a substantial federsl action likely to have a signiti-
cant effect on the human enviromment, s suppiemental envirormental impact statement and regulatory
Impact anaiysis shall be prepsred., The Reglonal Director mey hold pubdlic hearings on the proposed
action,



The State of Texas Is encoursged *o contlnue the oresent seasonal closure of Ity terr!tor|al saa,
to contlinue to allow the landing of shrimo of any size, and *o evaluate the ef fect of Its aliowing
tishing for white shrimp In the Gulf Inside of four fathoms,

Rationale: In general, the measure Is Fecommanded *to increase the yield of shrimp and +o ellmie
nate waste by discard of unders!zed brown shrimo In the FCZ, Data Indicate that closure would orotecr
the shrimp until they have resched a greater dlomass and generailly reached s more vaiuable size.

The elimination of the Texas count restriction In May of 1981 allows all the shrimp that are caugnr *o
be landed. This Act Is contingent on there being an FMP [n place which provides for a closed season
In the FCZ contiguous to Texas and which conforms to the Texas territorial seas closure, A Texas sruzy
of the benefits of Its white shrimp tishery In *he terr|torial $88 within four ftathoms during the
closed season seems necessary because of The Incidental catch of considersble numbers of small drown

sheimp,

The brown shrimp discard off the Texas cosst vas estimsted to average 33 percent by number. of *he
Mgy=through=August catch (Berry and Benton, 1969; Baxter, 1973), Bryen (1980) estimared a June=July
discard of 5.8 mifiton pounds (who'e shrimo) in 1973 and 4,3 million pounds In 1974, This amountes to
77 and 63 percent of the orobable dliscards off Texas for those vyeers, The discard spperentiy occurred
not only because of the former legal count restriction In Texas Dut also because price and u-rur
favor larger sizes In the Texas area (Baxter, 1973), In Texas there sre relatively less landings of
smallor=sized shrimp than In Loulslans. T™ere are no shrimp canneries In Texas, and mos? of the
shrimp are processed by freszing, The econamy of the Industry In the western Gulf Is tied *o *he har=
vestT of shrimp larger than 65 ralis to *the pound. -

Bryan, et al, (1978) found relatively large numbers of smal! brawn shvimp In waters beyond the
state's territorial sea cut to 20 fathoms of ¢ the central Texas coast during June and July and in rhe
coen ares Inside 4 fathoms during June, They recammended That a seasonal closure of these vaters
based on blological sampiing would protect *he brown shrimp unti| they had reached & useful size for
the area's tishery and would elimingte the need for s forced discard of undersized sivimp under Texas
law,

Unpubitshed dats from the Texas Parks and Wild!!fe Oepartmant indicate thet siviep beyond 20
fathoms, sporoximetely 20 miles, oft the central Texas coast generally are larger than 6% tai! coynt,
Because of the variadl!ity of distance of the 20 fathom Isotath fram shore, 8 zone 30 miles from shore
vas consldered for orotection of smal! brown shrimp, However, only seven percent of the shrimp landed
from Guit waters oft Texas In June and July came fram beyond 30 miles of fshore,

In July of 1981, NMFS studies found smal! bBrown shrimp well below the tormer Texas minimum count
size oft the lower Texas coss? 10 28 fa or 25 nmi of fshore (K. N, Baxter, personal communication),

The Counel!, with suppor? fram Its Advisory Panel, hes made the determination that the entire FCZ
off Texas shouid be closed to Incresse total vield (velght and value), cateh per unlt of eftforr, and
to facliitate etfective law enforcament, '

This action s presently Iimited to the FCZ off Texas as 8 measure which would enhance an
oxisting management regime In the territerial sea. It I expected 1o be !mmadiately deneticisl to *the
mejority of present users in the sres, The Councl!, however, recognizes that the seasonal closure
could resul?t In displacement and shif+ of efforet In an alresdy highly migratory shrimp fleet, it Is
the Intent of the Councii thet the bdloiegical, ecologicel, soclal and econamic Impgct of this measure
be monitored so that revisions of the management meesure may be made when warrented.

An attemot has been mede 'O assess the possible change In yleld sssoclated with *his measure.
The most recent dats Indicate that the closure couid result In the avalladiiity of an additional four
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mililon pounds of shrimp tails with an exvesse| value of $6.8 mililon *o $12,7 milifon, This woui4
contribute betveen $13.6 mi|ijon and $25.4 m{| llon to the Gross National Product (GNP), The Incresse -
landings results from a qain of 3.5 million pounds of tails (expected size 36 to 50 count) fram syur
vival and growth of shrimo previcusly discarded during the closed period besed on dlscard cata from
Bryan (1980) snd an instantanecus weekly nstureal mortality rate of 0,09 (Fox, 1981, personai
commynication), Growth was calculated using the monamoiecular mode! descrided by Parrack (1978), ~n
recoening of the season in mid=July these Shrimo will have resched at least 65 tall count (the minimym
size oreviously required by Texas law)., Another 0.5 mililon pounds (expected size 40 count) becames
avallable from the additional growth of shrimo formeriy caught and landed fram the sres during
June/July,

The do!lar valuve st dockside assoc!ated with these Increased lsndings can vary between $6.8
miillon and $12.7 million, The value will fluctuste from year to year because *he price per pound
will be influenced by more than just the ef fects of the management meesure Itself, Prices will vary
due to the size of the total catch, the level of shrimp inventories, the flow of impores, and the
state of the econamy, All these factors, including the mansgement meesure which [s Intended to
incresse Individual shrimp size as wel! as total harvest vield, wil! cause exvesse! prices to very,
The extent of this veriation can be seen from a July=Augus?t price swing from o high ot $3,17 per pound
In 1979 to & low of $1.70 per pound In 1977 (for the expected size range of 41 to 50 count). These
orices from the five=yeer 1977 through 1981 pericd were used To estimate the increased grass benet|ts
from this messure,

S

The $13.6 milllon o $29.4 milllon contridution these landings meke to the GNP fram additional
econamic activity was derived by myitiolying *he oxvesss! values by an sconamic=sctivity multipiler
3.0 (averaqe for the Texas cosst for fresh or frozen packaged fish; from U.S. Water Resources Counci |,
1977) and subtracting the exvesse! values,

An extension of the closure to of fshore Loulsiana could have a mejor [mpect on the fishery in
that area, The meesure would not be campatible with present territorial ses faanagement and may have a
negative Impact on the Industry oresentiy qeared to the processing of smaller shrimo,

The Texas closure may affect other aress by causing a dislocation of effort., Some vesse!s wil!
tle up, bur others will likely fish oftf other srates such as Louisiana, as meny do now,

The Gult sheimp fleer Is presentiy migratory, in 1978, Loulsiana so!d over 2,300 noneresident
shrimp traw!/vesse! 1lcenses even though many of the larqer Texas vessels did nor tish within
Loulstana's territorial ses or land In Loulsiana,

In 1976, sbout 20 percent of the volume and 25 percent of the valus of Louisiana's Gult shrimo
catch was landed in Texas (Gult Coast Shrimp Datas),

In 1979 the Texas-besed shrimp fleet csoable of fishing In the FCZ consisted of sooraximately
1,269 vessels over 55 teer long, Another 218 similar vesseis from other states, Including Louisiana,
vere licensed to fish in Texas during s portion of the yesr. (Warren and 8ryan, 1981,)

In 1980, of the 2,302 vessels landing shrimp In Texas, 1,912 were besed In Texas; 127 In
Louislana; 204 In Florida; 38 In Alsbams and tive In Mississippl, Sixteen were unidentitied (Fariey,
1981, personal communication),

An estimate of numbers of vessels by state {s oresented In Tadle 3.%=24,

Secause of higher ocoersting costs mostly due to fuel prices, the Texas shrimp fleet I3 remaining
in port during periods of low oreductivity (National Merine Fisher!es Service, 1980a), The exrtert *o

A1l



which these vesssis meke longer trips *o otfshore Loulsiana during the seasonal Texas closure cannce
be predicted,

In determining that the closure should extend through the entire FCZ oft the Texas coast the
Councl| made the following determinations In conformance with the Natlonal Standards:

1. Management Objectives | and 3 wiil be met By Increasing the coportunity sop greater yield in
product and value and by enhancing the ox!sting mansgement regime of the adjacent state, In
this measure the brown shrimp stock will be managed in its range fram the estuary and terri-
torisl ses through the FCZ,

2, There will be no discrimination sgainst any graup by this measure., All! vessels wli| nhave
the same opportunity to cateh the larger, more valusble shrimp during ooen season, Small
boats resfricted to nesr=shore aperation are asiready excluded from tishing during this perlag
by the nine=mile Texas territorial ses closure and may resume fishing when the seeson recoens
for all bosts and vessels. No allocation |s mede aong #ishermen,

5. The low yield of large shrimp of fshore and beyond 20 fathoms during this perlod does nat
provide for an etticlent #ishery sccording to the advisory panel and tanding statistics,

4. Enforcement ditficulties presentiy encauntered by the state with vessels moving tram the FCZ
to the closed territorial ses would be grestiy reduced. Closure of the FCZ to 200 miles
would orevent 3 similar enforcement probiem In the fCcZ. °

3. The measure takes Into sccount the veriation In the drown shrimp fishery in Texas dlrected
toward e larger size produce,

6. The meesure would minimize costs by enhancing an existing mansgement regime,

7. The measure conforms to best dets avaliable fram state and other resesrchers concerning *his
t Ishery,

8. Most Importantiy, this messure is directed Toward achieving cotimum yleid in the tishery
while preventing growrn overtishing,

9« This measure Is peralle! with the wtadiishment of the Tortuges Sheimp Sanctuary for pink
shrimp, Plink shrimp emigrate fram Inshore Aursery grounds over a long period while brown
shrimp move In & major migration In 1ate May or early June,

Ouring pudlic hearings some camments Included concern that this mansgement measure would be [net-
fective and could adversely affect other areas by diverting excessive tishing effort to them during
the ciosed periods, Lloulsisns shrimp tishermen and processors wvere particulariy concarned because all
fishermen wvere to be excluded seesonally from shrimoing the FCZ oft Texas and because they feared
Incressed shrimping effort of ¢ Loulsians would result during thet same period,

The Council, through the Seuthesst Fisheries Center of National Merine Flsheries Service (NMFS),
Is mnitoring to identity the effect of the closures which became effective In 1981, A numder of sty-
dles wili monitor the cond!tions end vield of the Gulf shrimp tishery, The sclentists have been care
ful to polnt out, however, that because of the natural, ecologically besed tluctuations in the
abundance of shrimp, no clear=cyt messurement of cause and effect wili be produced trom any one study,
Econamic tactors such as fuel cost will 8iso atfect the productian of shrimp, An anglysis of the
effect of this mansgement measure must conglder many factors and the varisbles which Influence them.
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I an analysis of the study results Indicates that the ovlan objectives can best be met <! *n a
revision of the management measure, the Council wishes that the plan orovide a mechanism tor such
action, This measure directs the Regional Director of NMFS to review rFesearch tindings each year anqg
authorizes him to adjust the reguiations in accordance with tindings and plan objectives, He s +o
oudlish annually his Intent to teke action or not to take action as orovided, Requtlation change wouy! -+
allow correction of any undue hardship to participants in the tishery before the following season,
This provision Is Included tor both Management Measures ' and 2,

Measurs 3: Recommend that ail states conslder establishing shrimo mansgement sanctuaries in
Important s Ts of nursery grounds under thelr sole Jurisdiction. Within these areas shrimp wou | 4
be protected from harvest until they have reached an optimum size for harvest by the user grouos
deoendent upon them, !n ai! open areas shrimpers would be aliowed to keep all shrimp they harvestee
that Is, there should be no laws which wouid force the culling of shrimp caught,

All states are encouraged to continue their monitoring of these aress in order to provide basic
data for menagemente=g¢specially data on habditat quality, yleld predictions, and variations In the area
distridution of shrimo,

Ratlonale: There are diverse user groups deoendent on shrimp of diftering sizes in the Guit
area, In fact, the confiict between Interest groups |s often acute In the states' Internal waters,
Currentiy, the Gulf states are attempting to provide sccammodation for the various graups dependent
upon these resources while protecting shrimp smelier than useful size, This prodlem will not be easy
to solve since the number of recrestional and commerclal shrimpers |s spperently (ncreesing, -

The most vulnersble ares sppears to de shal low water situsries, These sress, critical for grow
and develcoment of brown, white, and plnk sheimp, are aiso traglie ocasystems which are being affecta

by man (Lindal! and Satoman, 1977),

I+ Is concelvabie that shrimp within these srees could be harvested and used at an extreme!y
smal! size, say 300 talls to the pound, particularly by recreationists, On the other hand, baslic
blological data reviewed In the development of this plan indicate thet yield would be meximized I¢
shrimo were harvested at sizes larger then minimum count laws currently enforced in the Gult area.
These viewpoints provide the Gu!t states blological flexibillty In deciding which size ranges ot
shrimp wouid give the best ylelds.

The respective Gulf states can protect critical hedltat sress, reduce the waste of shrimp from
Culling, and probebdly Incresse the yleld of shrimp by Identifying the areass where shrimp sma!ier +han
useful size exist and ciosing those sress to shrimping on a seasonsl or permanent besis, Without such
closures I+ is Iikely that these sress wil! be subject fto increased tishing effort as competition for
the resource Intensities. Incressed effort will Iikely reduce the overs! | yield of shrimo, This
measure is consistent with the groundtish plan and would af ford protection to Juvenliie recreational
and commercial fisheries which utilize the seme nursery sreess as shrimp,

Where feasible, ares closures besed on biological sampiing are preferred to count laws which
force discarding of undersized shrimp and directly waste the resources, The effect of such closures

might be to shitt tishing aress several miles or more to the larger iskes and bays. The Counci! will
work towsrd a common management regime thraughout the area on a state=dy=gtate basis,

8.5.1.2 Objective 2: Encourage Adequate Habitat Protection Messures

Measure 4: The Gulf of Mexico Fishery Man + Councl! has established an internal commit+ee
to review and assess the status of Gulf fishery habltats, with particular attention to those facrors
which might further stimylate "the downward trends in quallty and quantity of fish haditats,”
(Atiantic States Marine Fisherles Commission, et al,, 1977), The committee Interacts where




aoorooriate, with federal and state agencles to insure that adequate consideration Is glven +5
possidle impacts of the agencles' actlons on these renewable resources, The agencies Incluyde, Hy* ara
not limited to, the states' wiid!lte management agencies, the U.S. Corps of Englneers, the U.5, Fign
and wildlite Service, the National Marine Flsheries Service, the Eavircnmental Protection Agency, ang
coastal zone management agencies (In those states which have them),

The Councl! will adopt the poilcies set forth In the Natlional Plan tor Marine Fisheries and tne
East!and Fisheries Survey (Atiantic States Marine Fisherles Commission, et al., 1977) regarding
habi tat protection and pol lution control to:

1) "Reverse the downward trends In quantity and quallty of fish hadltats by minimizing turtrer
losses and degradation of these habltats, restoring and enhancing them where possible, ang
establishing orotected areas where necessary, while recognizing other campatible essential
uses of fish hadl tar areas,

a) Improve the consideration given to fish habltats In key decislon=making processes,

b) where possible, mitigate losses of habltats, restore had|tats lost or degraded, and
develop econamically feasible enhancement oppoortunities,

c) Establish sanctuaries, resources, or other systems when necessary o protect critical
tish naditarts and maintain #ish production,

d) Imorove the quallty and increase the dlssemination of information required for
effective fish habitat conservation,

2)  Prevent rapld develocpment of cosstal and marine aress Including those of the Continental
Shelt, where development |s based on hastily gathered and often critically Incomplete data,

3) Take stronger actlion to Insure abatement and control of pollution that contaminates tish or
adversely Influences fish environment and prevent develocoment of new environmental degrada-
tlon or fish contamination,”

Ratlonale: Man's giteration of the Gult estuarine and of fshore flsh had| *ats appear to pose *he
greatest threat to viabliity of tish resources. This Is especially true for estusrine areas, since
about 90 percent of the cammercial and 70 percent of the recreational cstches are estuarine=dependent
(Lindal! and Saloman, 1971), The shrimp fishery depends on acreage of sultadle mersh or estuarine
habi tat nor merely on acreege of inland waters, The Council encourasges the Secretary of Cammerce to
ald In achleving wetland conservation, Quantitative studles are needed both o assess potent!al
Impacts on fishery habl tats by man=mede siterations and to support recammendations for workadble alter-
natives. Some direct action Is needed now; a Councl| cammittee working with the apprcoriate state and
federal agencies appears to be not only a8 logical extension of the revies and advice role of the
Counci! but also a mechanism To Insure adequate consideration of the habltat needs of flshery
resources addressed in Its fishery management plans, This committes |s concerned with tishery
habltats In general, becsuse of the similarities In species requiremsnts, and becsuse 1t |s necessary
to approach these Imoacts with a multispeclies understanding and to carry out the mandate of FOMA
(reducing, where possidie, dupilication of effort), The commlttee makes recammendations o the Councl |
as needed,

This measure particulariy addresses National Standard Number 3 which requires management of the

stock throughout its range, Because authority In the estuaries and mershes |les with the various
states, the Councl| recommends coordinated ef forts for hadltat protectlon for the shrimp resource,
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8.5.1.,3 Objective 3: Coordinate, Where Feasible, the Gult Shrimp Management Programs

Measure 5: The Gult states are encouraged to adopt flexibie management procedures which wou !+
provide regulation by administrative agenclies of the shrimp rescurces In Intand waters and terri-
torial seas. These agencies would operate within legisiative parameters but would have sutficient
tlexidility to perform such essential tasks as setting the seasons, based on environmental monitoring,

o The State of Florida Is encoursged to conslder setting Its regquiations by general law ra+ner
than by special laws of local application and o codify all such laws.

) The State of Louisians Is encoursged to ensct laws which would authorize LOWF to requiate
shrimping activities in Its territorial sea.

Rationale: The vleld of the dominant shrimo stocks Is related to prevalent envirommental con=
ditions during the estuarine phase of growth, This dependency resuits In yearly variations in tne
times at which shrimp reach a minimum useful size and begin their of fshore omigrations,

in order to Incresse the ylield of shrimp, various minimum usefu! sizes have been estadblished In
the Gult reglon, Aporooriate state sgencies are responsidie for moniforing the resource and opening
and closing seasons based on evaluations of thelr monitoring, To accampiish this essential task, the
agencles must have sutticient tiexibility to be adle to estadiish ssssons besed on Interpretations of
current, relevant data, Without this ftlexidiiity, shrimp sre wasted through culling becsuse statutory
seasons open on shrimp smaller than a usefu! slize, -

If the Gult states adopt such flexibie management where It does not alreedy occur In conjunctio
with allowing all shrimp caught to be landed, wastetu! culling of shrimp should be eliminated; the
opening and closing of seesons wli! then be based on Interpretation of current deta on the shrimp
populations, This menagement should not drastically affect present seassons because the flexibiilty
required would nct normaily adjust the seasons more then a few weeks, Also, programs can be devlsed
to provide shrimpers with suitable lead *ime, Nor will this mansgement measure resuilt in a drastic
incresse in the monitoring responsidliities of the various states, since programs are currentiy In
of fect to assess the majority of needed parameters.

Measure 6: The Gulf stetes are encoursged to sdoot reciprocal Interns! men + declsions
flexibie enough to allow joint manasgement of shrimp with other states and with the Depertment of
Commerce.

Rationale: Shrimp and shrimpers in the Gu!f states are not |imited by state or federal
Jurisdictional boundaries. Migrations of these pooulations fram one sres to sncther require coor-
dinated flexible management to batter protect the biological besis of the resource, to reduce
conflicts among shrimpers and the waste of rescurces, and o esse enforcement problems,

The usetuiness of such Interaction was evidenced In the preparation of this management plan, The
measures recommended herein are, In large part, results of the Interaction of state and federal per-
sonnel who suggested and sssessed messures to reduce the waste of resources and to enhance the
industry's vitallity, As is sppropriate, the final plan will reflect the open public review of *hese
measures to Insure that they are socund, acceotable, and designed to pramote conservatlion of our
resources, The continued interaction of the apprcoriate state agencies with the GMFMC [s essentlal [+¢
the shrimp resources In the area are to be harvested at optimum lovqls.

|+ management measures were coordinated wherever feasible, the like!ly result would:

1) provide a stronger base for protecting the environmental besis of the resource;
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2) reduce waste of shrimp resources theough the cooperative osrotection of shrimp smal ler *=an 2
minimum size for an ares;

3) reduce confilicts between flshermen by coordinating, where feasibie, sych requlation measuraes
as opening and closing dates;

4) ease entforcement probiems; and

3) reduce the cost of management by coordinating the monitoring, enforcement, and environmen®al
assessment programs,

8.3.1.4 Objective 4: Promote Consistency with the Endangered Soecies Act and Marine Mammals
Protection Act,

Measure 7: Develop and implement an educational program to inform shrimpers of the current
statuys of sea turtie popularions and of noroper methods of resuscitation and return to ses of
incldental ly=captured ses turtles, :

Rationale: All of the sea turties that Inhabit the U,S, Gult of Mexico are tisted el ther as
threatened or endangered and must be protected, The shrimp fishermen, theretfore, need to be Informed
ot the necessity of following good conservation practices In reiation to this species,

Informed shrimpers would be orecsred both to take adequate msasures In releasing turties in a.
viable state and to give reliable Intormation on Incidental sea turtie capturse,

8.5.1.5 Objective 5: When Appropriate, Minimize the Incldental Capture of Fintish by Shrimoers,

Measure 8: Encourage research on and develooment of shrimping geer which reduces Incidental
catch without decreasing the overs!l efficiency of shrimping or oxcessively increasing the cast of
gesr. This program would Include current efforts on an excluder panel to prevent accldental catch of
sea turties; examination of the feasibility of reducing the harvest of shrimp smaller than a gfven
size through adjustments In fraw! mesh size and configuration; and development of a frawl to reduce
Incidental capture of finfishes (Inciudes efforts on excluder panel, besm trawl, secsrator traw!).
However, the emphasis on gear develocpment should not rute out conslidersation of alternatives such as
seasonal ares closures and shortened "drags™ as cos? ef fective methods of achieving desired results,
Implementation of meesures to reduce Incl!dental cateh should be phased In as means of assuring

compllance and allowing orderly disposition of unsultable gear,

Rationale: This cotion would genera!ly reduce the waste not only of merine resources but also of
labor et torts, gesr damage, and confiicrts with other users, ODevelcpoment and use of an excliuder pDanel
would greatly reduce the Incldental capture of ses turties and facl!ltate campilance with the
Endangered Species Act,

A shrimp trowl thet Is size selective for shrimp would al low protection of unders!zed shrimp
without area closures, Reduction In incidental cateh of finfish would reduce waste of *hese resour ces
and confilcts with the groundfish and reet tish fisheries, However, efforts to reduce incldental
catch will negate the sale of bycatch to the human food and pet food processors In 1979 (Mavar, per-
sonal communication),

The Indirect Impact of this cotion Includes the possibility of (1) a reduction in fintish bycarch
(usually discarded), (2) Increases in predation on shrimp by escaping finfish predators, (3) Increased
competition for food and sheiter between shrimp and escaoing finfish which occupy ecological niches
similar to those of shrimp, (4) a reduction In the amount of food avallable to scavengers, (5) a



reductlon In #infish growth rate thraugh stocks not being thinned out, (6) shrimpers might e anle «
shrimp In areas not previousiy used, (7) stimulate the develocoment of fisheries utlilzing escap I ng
tintish, and (8) the effect of discarding the bycatch on the fertility of the area may be ascerralnec,
The ecosystems should be monitored to determine the best mix of benef!ts,

8.5.1.6 Objective 6: Minimize Contilcts between Shrimp and Stone Crab Fishermen,

Stone crab traps are placed on the bottom where they are Inadvertentiy destroyed by shrimp
trawlers, Trawiing for pink shrimp Is done at night when buoys are nor visidle. The loss to the
stone crab fishery Is estimated to be $80,000 per year (Tadble !, Stone Crab £15),

Measure 9: Consistent with the Stone Crad Management Plan, establish a seasonal closure of a
portion of the Dry Tortugss shrime grounds in order to avold ear conflicts with stone cradb fishrermen,
The area to be closed |s outlined In Table 8,5=10 and Is generally shown in Fige 8.5=7 and B8.5%8, The
seasonal opening of this ares will not aftect the "Tortugss Shrimp Sanctuary.® ’

As a resu!t of adopting this Ilne from the Stone Crad FMP, the seasona! excluslon of shrimp
vesseis from this Inshore ares wou!d allow for a longer growth perliod for these generally smai ler
shrimp, The Increase In pounds of shrimp landed has dDeen estimeted at 80 thoyusand, The increase in
value due o growth from delay In harvest has been estimated to be $46,.2 thousand,

Rationale: The Stone Crad Fishery Management Plgn contained a measure to avoid gesr conflicts
between shrimoers and stone crab fishermen. The seesona! closure developed in that plan Is a -
reasonable compramise between the regulirements of these two groups and Is incorporated Into the plar
In order to orovide consistency, However, the seasonal oooﬁlng of the sres cutlined In the Stone Cr.
Management Plan will not affect that sree closed as the “Tortuges Shrimp Sanctuary™; this area |s
closed to provide for conservation of shrimp recrulted to the Tortugas and Sanidel shrimping graunds,

8.5.1,7 Objective 7: Minimize Adverse Effects of Underwater Obstructions to Shrimp Trawiing,

Measure 10: The Gulf of Mexlco Fishery Man * Councl! will attempt to reduce, where
feasibie, the loss ot oftshore trawiabdbie bottom by estadlishing within GWFMC, a committee to monitor
and review construction of offshore reets, with attention *o the needs of the reef fish and shrimp

user ngUD'o

Rationale: In the Gult shrimp tishery, there Is a considersdie loss of gear and time assoc!ated
with trawis becoming entangled on artificial undervater obstructions, The adverse effect of these
obstructions must be minimized In a way consistent with other national Interests,

8.5.1.8 Objective 8: Provide for a Statistical Reporting System

Data Which Shrimp Processors Must Submit to the Secretary of Commerce to Calcylate DAP

Shrimo orocessors In the Gulf of Mexico participate In dats collection progrems of verled
natures, Most states have some reporting requirements of processors; these requirements must be
recognized prior to the development of sandatory data systems for the Gulf Shrimg Management Pian,
The comparabdl ity of the requirements among the states and the Information collected through the
voluntary programs of the National Marine Fisherles Service must also be considered,

Reporting requirements of the Gult states are identified In section 3.3.1, Magnagement
Institurions, Poilcles, and Jurisdictions, A briet summary for each state follows:

Alabame=~Seatood deslers sre required *o meke monthly reports of the names and addresses of
persons fram or to whom fish, seatood, or cther saltwater products of the state are pur cnased
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or soid, the quantity purchased from or sold to each vendor or buyer, and the dates of sacn
transaction, The data reporting requirements are not wel! accepted,

Florlda==individual!s hervesting or duying shrimp for canning, drying, or shioping must srare
the number of barrels of shrimp caught or sold esch month and any aother Iinformation FONR may
require, Wholesale dealers make quarteriy reoorts on the number of pounds purchased tram
commerclal flshermen but this |s not applied or enforced as to purchases of shrimp,

Mississippl==Processing or landing firms are the points at which data on harvesting activities
are reported,

Louisiana==Al| shrimp processing plants and dealers must keep records of the date, quantity, ang
point of origin of esch 1ot of shrimp received., Retallers must camplete a quarteriy reporT on
the amount of shrimp ourchased and the name and |lcense number of the sel ier,

Texas==No reporting on orocessing asctivities Is required, Anyone who purchases shrimp fram the
tisherman for resale must report monthly,

Sheimp processors, ranging from dealers to canners, trequently provide Informgtion to the
National Msrine Fisheries Service on a variety of topics, The amount of product handled, Its vaiue,
frozen shrimp holdings, and the numder of seasonal and ful l=+ime empioyees are all reported to the
publlc through the NMFS Current Fisheries Statistics pudblication series and Market News Reports, The
Intormation collection procedure invoives voluntary contribution of statistics, Aithough there may be
previousty unmessured problems with the representativeness of the statistics, they do ldentlify )
poundage, locations, disposition, and prices., In the majority of Instances speclies Identification Is
not maintained beyond the dealer level,

The NMFS Informetion collection ef fort, other U.S. govermment surveys on econamic activitiaes of
businesses, and the reporting requirements of some states do nor make for a climate conducive to the
successful addition of another Information system, Thus, the management object!ves concerning the
processing sector that are proposed here require no additional information col lecting programs, Then
too, many shrimp processors are Invoived in the processing of other species, and, unti! a systematic
program of Information collection on processing activities Is developed, a species approach to data
collection could create a chaotic situation, I[nstesd, emphasis should be placed on improving the
coverage, freguency, and currency of the oxisting voluntary system, Wwhen developed, comorehensive
Information systems on processing activities should show thelr consideration of the statistics thar

reflect processing capacl ty,

Measure 11: All statistical rooerﬂniroqulrmﬂﬂ will be mendatory, As a unlt, the Gulf
shrimp fishery Is the mos? valuable one in the natlon, It Is also campiex and supports s large
recreationa! ef fort mainly limited to Inslide state waters, as vei! as 8 diverse conmerclal eof fort
which ranges out to Gulf waters of 200 to 300 fathoms. Deta useful for wise management of these
resources Includes the following (however, not all Is to be Included In the statistical reporting

program):

Ae Harvesting sector—-al! harvesters, recreations! and commercial
1, Number of fishermen and mal!ing addresses,
2. Boat or vessel: home por®, length of hull, construction of huti, year bullt, number In
crew, type, make and mode! number of engline, type, size, and number of gear, presence or

absence of salt dox, and, when developed and deployed, type of excluder panel used (if
required),
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5, Catch data by boat or vesse! Including: date lett port; date returned to por*; 1lacs
shrimp landed; catch and value by species, size, area, and deoth; shrimoing *ime 5y 5na-
cies area and depth; size distribution of catch Including discards; spec!es camposition
of cateh (including dlscards),

8, Processing sector

Number and locations of processing plants Identitied by tyoe of product, seasona! orodyction
of tyoes and specles processed, and number of emo loyees and seasonallty of oMo loyment,

Because of the high cost of qathering all the dats |isted In A and B above, the tollowing
alternative system |s recommended. The NMFS will be responsible for the design for Counci! rev!ew,
Implementation and management of surveys *o obtain the necessary Information to manage the fIshery
Including, but not Iimited to the tfollowing quide!ines:

Statistical reporting requirements recommended:

e Maintain at least the existing commarcial statistical reporting system with more timely
publicatlion,

2. Regulire the collection of minimuym data on catch, eof fort, biological and socloeconamic Infor-
mation needed to manage this fishery under MFOMA, .

3. Reaulre mandatory reporting of al! selected shrlmo_ tishermen and ol selected shrimp doalov.
and processors. Selectlion of respondents to be made by NMFS,

4, Utiiize the vesse! enumeration system to identity saitwater sheimp fishermen,
S. The Fisheries Survey Task Force of Southeast Fisheries Center wili | be respons!ibile for the
design, Implementation and management of this survey and -lll_spoll out detalls on what is *o

be collected based on resources provided,

§. Consideration should be given to Improvement of the data bese on bost catch and the ba!t
harvest in state waters,

Ratfonale: Basic statistical data are needed in monltoring the tishery In order to Insure the
viadblility ot the stocks, to evaluate ressonable solutions to contlicrs, and to provide for the manage-
ment of the fishery,

8.3.2 Alternative Management Measures Considered But Not Adooted

8.5.2,1 No Action

The Counci| has determined in the plan that management of shrimp stocks in the FCZ can provide a
higher ylieid of shrimp In both welght and value. Management measures, therefore, were deve!ooced *o
orovide this ocotimum yleld fram the fishery, Taking no action would result In continuing waste from
culling and discard of smml) shrimp, degradation of shrimp habitat, conflicts among users, and Inade-
quate statistics to monitor the fishery, Implementation of management mpasures wlll serve to address
and meet the objectives of the plan,

The anticipated benet!ts and costs presented eariier from managemant mepasures In this plan pro-
vide a comoarison with a "no action” alternative. Without these measures, e¢ither the status quo wou's
orevall, as in the case of shrimping In the Texas FCZ, or the Tortuges ares would continue +o exper!-
ence 8 lower total yield than when the traditions! nursery area was closed by Florida.
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8.5.2.2 Slze and/or Season Requlations

1o Modlfy Any of the Minimum Size Ranges of White Shrimp Seascnally Imposed Sy the Gulf S*avaes
and/or Establish Minimuym Size Ranges for white Shrimp in the Fishery Conservation Zone FC20,

Mintmum size Iimits require culling and discarding of smal!| shrimp, a wastetul! and selt-defea*iag
practice. The purpose, to direct tishing eftort toward larger, more vaiuable shrimp, can more constryc-
tively be attained. This plan uses closed areas and seasonal closures on smal! shrimp o accampilsn
the objective,

No size restrictions are proposed In the FCZ but the management regime selected shoyld encourage
harvesting in the FCZ of the ocotimum wveight and value, and the plan encourages states ro permit the
landing of any size swimp from open arees.

Because the fishery for white shrimp Is Inshore, the plan sSuggests that states Ident|fy and close
to trawiing those areas In their Internal waters and territorial sess where shrimp are too small for
best local use,.

The existing minimum size patterns as currently outlined by the states do not sppear to threaten the
biological baslis of the resource, As the size of sheimp 1Is trequentiy sssoclated with the area and deptn
of harvest, the ability of the fleet to harvest the resource would be affected |f the minimum size were
changed; bosts could be dislocated or excluded trom the fishery, Additionally, as most states currentiy
impose size regulations besed on locsl Industry demands, local processors in the Gult couid be disrupted.

2, No Size Regulation

No size regulation with no ares closures o protect undersized shrimp would likely result in a
harvest with a wider renge of sizes. The mix would consist of more smeller size sheimp and con-
sequentiy less large shrimp, Because there are few sutticiently developed markets for the smaliler
ranges of shrimp except in Loulsiana, discard couid be expected to Increase, resuiting In greater
blological waste. It could also be expected to result in a greater concentration of tishing effort in
nearshore and inland waters on juvenile sheimp. This could resuit In a decreased harvest for deeo~-
water vesseis, More shrimp would be harvested, but with less torgl poundage and lower total value.

5. Oo?mlno' Preferred Minimum Size and Rﬂlno Ares and Season for That Size. Allow
Retention of All Cateh Regardiess ot Size

This approsch has been proposed in those measures which establish seasonal closures for aress
ott of Texas and Florida as an extension of present state management schemes, as we!! as [n Option 3,
Section 8,3.1,1, where 1+ is suggested that the Gult states consider such delineations and closures,

Adopting 8 no size regulation will take state scticn by Mississippl and Alabama since presentiy .
state laws prahidit catching smail sheimp,

The shrimp fishery has a number of processing entities (e.g., fresh, trozen, canned, etc,), each
of which contridutes to the econamy of the nation, and each of which has preferred sizes., !t tnis
alternative were Impilemented, I+ would provide protection for the resource unti! the preferred minimum
size tor the area were sttained thus delaying the harvest, Scme processors might be disrupted tem—
porariily due to the lcss of fresh shrimp during the time of closure. The congestion of boats and
vessels within open waters cauld increase, Intensifying contlicts over trawlabdie space, The el!imina=
tion of forced discard would reduce biological and economic waste.

Those shrimpers who have traditionally fished in an ares of closure would be displaced, BSoa*s
smal ler than 47 fee? |n length would not be entirely disptaced a8 & closure of an area In the FCZ
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would s*il] permit shrimoing within a state's inland and territorial waters. Those using deeowa*ter
vessels would move to further fishing grounds that were not within the ares of closure with an atten~
dant increase In fuel consumption, The extent of the disiocation would depend on the areas closed.

4, Estadlish a Minimum Shrimp Count Size In the FCZ, Under Which White Shrimp May Not Se
Retained

White shrimp which reach the FCZ are large encugh to camply with the landing laws of the adjacent
area, There [s no need to protect undersized white shrimp In the FCZ because recrul tment or growth
overfishing is not evident there,

The imposition of a minimum size count with g forced discard is unnecessary and would result (n
Increased biological waste due to the culling of shrimp smel ler than permitted, [f and when they
shouid occur there,

5. Establish a Cooperative Seasonal Closure to Shrimping In the FCZ off Texas within 20 tathoms
in June and July to Protect Undersized Brown Shrimo

Currentiy, the Texas territorial sea is usually closed from June ! through July 15, There is a
variable, but often substantial discard of smaii brown shrimp In the territorial sea and FCZ
associated with Texas during the May=August period. This closure reduces the biological waste that
presentiy occurs when large quantities of undersized shrimp are discarded,

.

The extension of the cicsed season to 20 fathoms In the FCZ was considered Decause Texas
researchers found that smail shrimp usually do not extend beyond 20 fathoms., Shrimp of the preferrec
size do occur beyond that depoth off the central Texas coest with infrequent mixing of smaller sizes.
The 20 fathom [sobath is about 20 miles from shore in the study aree but [{s much closer on the |ower
Texas coast and more than 50 miles offshore nesar Loulsiana, Size distridbution of fshore Is as much a
tunction of distance as depth, Shrimp fishermen document occasions when smal| shrimp are taken beyond
this depth,

Becsuse a meandering deoth contour was not practical as a line of closure, various distances #ram
shore were suggested as alternatives,

Closure of only 8 portion of the FCZ would cause substantial enforcement problems in moni foring
the ares of |imited closure, Because the line of closure is based on a deoth delineation, there may
result some hardship to fishermen attempting to stay Just beyond the 20 fathom range, Texas' present
terrtorial sea closure Is difficult to enforce because vesse!s move Inshore under cover of darkness
when shrimping occurs. The enforcement costs requiring full at=sea patrols were estimated by NMFS +o
be $202,400.

6. Establish a Cooperstive Seasonal Closure of the Territorial Sea off of Texas and *the
Associated FCZ within 30 Nautical Miles to Protect Undersized Brown Shrimp

) This aiternative is similar to the previous msesure. !+ is an extension of present Texas manage-

ment policies., Currently, the Texas territorial ses is usually closed from June ! through July 15,
There [s a variable, but often substantial discard of brown shrimp in the territorial sea and FCZ
associated with Texas during the May=August period. This closure would reduce the blological waste
that presently occurs when large quantities of undersized shrimp move beyond the state's closure of
the territorial sea, The 30=mile Iine was considered to provide a zone beyond which most shrimp wou!
orovide an optimum yield in weight and value, .

With support from Its advisory panel, the Councli! has determined that a partial closure of the
FCZ in this Instance wou!d be inettective, Shrimping (s done at night and vessels can move into the



closed ares to fish, Small shrimp do move far of fshore on occasion, Only seven percent of shimp
landed from Gulf waters off Texas during this period came from Seyond 30 miles, The alternative of
expanding the closure to encampass the entire FCZ associated with Texas was adopted. The entorcement+
costs requiring full at-sea patrols were estimated by NMFS to be $136,000,

8.5.2,3 Soawning Area Closures

1o Protect Soawning White Shrimo From Harvest In Apri| Through July

Although white shrimp have the shallowest depth range of the three major species and are tisheq
extensively throughout thelr range, catcheetfort data do not indicate a decline as a resuit of
recrui tment overtishing, Data siso indicate muitiple soawning of white shrimp in a seasen with wide
ranqing spawning areas which are difficult o dellneate,

No scientitic deta exist to show an advantage from protecting spawning shrimp, There fs no )
relationship between the number of spawners and recruits,

2, Estadiish a Trial Sanctusry in Aori! and May In the FCZ South of Mississiopi to Protect
Soawning White Shrimo and Assess Spawner Recrult Relationship

In recent years there has been a decline in *he white shrimp fishery off Mississippl and Alabama,
Because white shrimp live in the beys, sounds, and [nshore Gulf, they are heavily fished thrayghout
their range, Some f{shermen have suggested that heavy fishing on spawning adults oft Mississipp! ey
be & factor In the decline of stocks In that area, Best avallisble sclentitic data, however, show no
retationship betwveen the number of spawners and sybsequent number of recruits to the Hshory.

Estabiishment of a sessonal sanctuary for the spewners woul!d result in the loss of the soring
catch in that ares with no evidence of Justitication,

3. Close the Offshore Waters of the Northern Gult (Flshery Conservation Zone and Territorial

Ses) to Al Shrlmlng from Approximgtely Apri! 1S $o Aporoximetely June 15 Each Year (At
Least East of the Mississippl River),

4, Area Closures to Protect Spawning Populations of Brown Sheimp

5. Ares Closures to Protect Spawning Populations of Pink Shrimp

The same rationale for rejection vas estadlished for measures 3, 4, and 5 as for ali other
oroposals for protection of spewning sirimp. There are no scientitic data to support a measure to
protect spawning shrimp because no relationship betveen number of spawners and subsequent numder of
recruits to the fishery has been found,

6. Arsa Closures to Protect Spawning Pooulations of Roys! Red, Rock and Soibob

Royal reds (oft St. Augustine, Fiorida) sre beileved to soswn during the winter, Uniike other
species of shrimp, they are harvested over severs! yesr classes,

. The ares of soswning for rock shrimp hes not been determined as they are not belleved to be
estuarine dependent,

Seabobs spawn in the Gult off of Loulsiana during July=December, They are not estuarine
deoendent,
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Present data on al! three species |s Incomplete. Rock and seabobd Shrimp have been harves*ed
mainly as an incidental dbycateh, Spawning area closures would be difficul? to ldentity ang migne+
contlict with peak harvesting for the msjor species, thus restricting shrimoers |n Those areas so
closed, and disrupting local processors. This cauld be an unnecessary disruption as there |s no
apoarent spawner=recrylt relationship,

8,5.,2,4 Licensing and Data Collection

1. A No=Cost Permit 8e issued to "Recreations!® Shrimpers (Trawiers Oniy)

This measure vould permi® Identiftication and determination of the ef fort by recreationai
shrimpers [n the FCZ, Substantial costs would occur in the govermmental sector, These costs appear
unjustified because most recreational shrimping occurs within inland and nearshore weters,
Recreational shrimpers will de identified by a vesse! enumeration system Through state boet registra-

tion,

2, Numercus Recommendations Were Considered Dea!ling With the Licensing of Different Types of
Trawis

Costs of impiementing this type of regulation would be substantial to fishermen with no benet!ts
to be derived fram such regulation, Identitication of users (s to be obrained Through a vesse!

enumaration progrem,

8.5.2.9 Limited Entry snd Gear Restricticns

Management schemss designed to prevent blologicsl overtishing or resfore & fishery stock are
usual ly formylated around gear restrictions, size or cateh limits, and closed sessons or sreas. These
tyoe schemes do not address effectively the common property resource prodlem, Limited entry is a toof
that attempts [n part or total to deal with the cowson oroperty problem by: (1) selecting those that
may have access and (2) allowing pecple o qusiify for sccess by using econamic criteria such as
taxes, suctions, leases or outright endowments for the right to fish,

Three basic soprosches exist for sccamplishing limited entry, The tirst is to iicense all users
of the fishery and then issus no more future llcenses. This essentiasl ly froeates of fort, iimits
expansion, fransters praperty rights fram the pudiic sector o the tishermen, and al lows technology to
incresse. Since licenses ere usually transtersble, entry is not actually limlited, Just effort to a
degres. The second method is to (netitute landing quotas per cratt through the [ssuance of stock cer=
titicates which can be bought and sold among fishermen, This method is not attrective from 8 owrely
eoconamic standpoint since the capital invested In vessels remeins ldle sfter quotTas are resched, The
third method is the use of direct taxes, |icense fees and/or suctions for the right to tisn, This
method can control the smount of fishing effort and (s effective in taxing swey the econamic rent
genersted [n the fishery during periods of prasperity, If the primery msnsgemsnt objective Is mexi-
mizing the return to soclety as a whole from the tishery, this mathod provides the most ef ticient
techniques fram the stendpoint of econamics to sccamplish this objective.

Several provisions of the MFOM are Important o |imited sccess systems, Section 303(bd)(6)
establishes the suthority to establiish Iimited sccess systems subject to the congideration of a numder
of considerations. Section 303(B)(1) estadiishes the right to obtain vesse! permits and charge feer
for the permit, However, Section 304(d) established *hat the leve! of the fees shall not exceed the
administrative costs incurred in Issuing such permits, Section 301(a)(%) Indicates that management
measures where practical, shalil poramore efticiency In the utitization of tishery resources; except
that no such messure shall have econamic allocation as i*s sole purpose,



These stiouiations of the act Thus allow +he Implementation of Iimited access systems, -owever,
the restrictive qualifications are such *hat any iimited access system designed only *o sccamolish oure
econamic etticiency fram the standpoint of soclefy as a whole (such as al lowing aonly the maximum eco
namic vield level of effort) would not e allowed. One of the necessary ocptions in 8 purely econamic
1imited entry system (s the ability to levy a tax or fee at a high enaugh rate ro tax sway econam|c
rent generated in the tishery, Sectlion 304(d) would probtedly nar allow high enaugh fees *o be charged
to permit this, Management measures designed o achieve the meximum econamic yleld (n the #tishery
could be Interpreted as measures with econamic sl location as the sole criteria, Section 301(a)(9)
protmbiy would not permit this, Essentielly the Implementation of a limited sccess system cauld be
implemented which would in ef fect create property rights in the fishery to the #ishermen, Then since
high encugh fees could not be charged to tax Sway sconamic rents genersted, the benefits of the cammon
prooerty resource would be given to the tishermen, rather than to soclety for the pudlicly owned
resource,

e Impose Limited Entry In the Fishery Conservetion Zone

Provided there was no (ncrease In effort In the states'’ waters, the (mposition of |imited entry
in the FCZ would have substantial econamic impact, The catch per unlt of of fort could be expected to
incresse and orovide stadie incames for those permitted o oarticioate In the fishery, There wauid be
reduction in the smount of disturdence to the benthic habitat ss we!l as possible reduction iIn the
incidental caoture of associeted fisheries. There would de an overal | decrease (n consumption of fusl
within the industry as wel! as reduced contiicts over spece for trawiing tn the FCZ, incidental face
Tors such as lack of fce supplies could be expected to Improve, b

Without a Iimit on entry In *he states' vaters, this maesure could also de expected to resul? In
intensitied effort in waters within state jurisdiction, The incressed oressure on juvenile shrimp in
these aress mey decresse the poundsge of yield hervested by deeowater vesseis, Additionally, i+ might
be difficul? for pecple not presently in the tishery In the FCZ to participate, particularty young
pecole, Excessive econamic rent mey accrue to industry members becsuse of the current Iimitations
provided by the MFOMA,

The messure vas nat recasmended because there (s Insufticient data on who s using the rescurce,
on whet the benefits (it any) o soclety at large would be, and on how methods to limit entry would be
mede consistent with the mandates of MFOM, The only study oanining maximum econamic yleld in the
fishery wves for the vear 1973 and is not consistent with current of fort levels and the (ndustry
situation, A camplete discussion of overcapitalization is presented in Section 3.5.2.3.

2, Various Limitations on the Width, Mesh, and Type of Trew!

Regulation of the wideh, mesh, and type of trawis might reduce disturtence of the benthic hadi-
tat, reduce contlicts over trewiing spece, and reduce the incldental cateh of assoclated fisheries,
As the [ndustry s presently using the most efticient gear econamically sveliable, changes rendering
curremt gear useless could resul? In Incressed casts to *he fishermen as wel| as the consumer, Addi-
tionally, such restrictions could reduce the cateh per unit of eof fort and possibly result {n lay=otts
in the processing industry, There s evidence that gear restricrions sctually Incresse capltalization
and costs (Johnson and Toevs, 1979),

8,5.2.86 Recesmend Consideration o CNm Endongc_rod Species Act to Permit Incidental Cateh and
Release of Ses Turties

Sea turties orotected by the Endangered Species Act may be csptured unwittingly, Even *hough
shrimpers may relesse the turties unharmed, they sre In technical violation of *he Act when they cap-
ture an endangered turtie. The suggestion wes mede to recammend that the Act be changed to orovide
tor (ncldental capture and relesse of endangered and threstened turties,
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This prooosa! was rejected as being beyond the authority of the Councii's planning resoon-
sibl1lty,

8.5.3 Management Measures for Forelgn Fishing

Currentiy there is no foreign tishing for shrimp in *he U.S, Gulf of Mexico, nor are there apo!i-
cations for the onty stock (royal red shrimp) which has an estimated surplus (n 1980 and 1981 for
total allowable level of toreign fishing (TALFF), Meesures to provide catch data and area/depth
restrictions to eliminate non=surplus dycatch will be specified (n the permits or in the regulations
as may be appropriate. In addition, the Secretary is requested to place the tollowing three restric-
tions on any foreign nation fishing for royel red shrimp were adopted by the Councit,

le Foreign tishing for royal red shrimo Is +o be accomp!ished by trawl; however, gear otner than
standard shrimp trawl may be used after spprovel by the Secretary atter consultation with
the Councll!,

2, Forelgn fishing for royal red shrimp (s o be perm!tted only in deoths beyond 100 fathoms,

3. Bycatch of foreign vessels tishing for roys! red shrimp Is to be monitored and the Secretary,
atter consultation with the Councllt, mey require sppropriate conservation messures.

8.35.4 Relationship of Recommended Measures to Existing Lavs and Policles

8.5.4.1 Other Fishery Management Plans Prepared by a Counc)! or the Secretary

The plan is consistent with the Stone Crab Mansgement Pian, the Draft Reet Fish Management ®ian,
and the current status of the Groundfish Plan,

8.5.4,2 Federal Laws and Pollcles

The plan attemots to be consistent with the Endangered Species Act and Marine Mammals Protect ion
Act. Section 7 consuitations have been requested fram appropriate federa! agencies o assure con—
formance (EIS Appendix 8, Exhibi®s | and 2), : :

8,5.4,3 State Laws and Policles

The following section contains a discussion of the relationship between the shrimp plan and *+he
existing state laws and policies., Where discrepancies asre Mpparent, they are pointed out for con=
sideration by the aporcpriate state,

Texas Laws and Pollcles:

Relationship to 8,5,1,1, Measure 2:

The Texas territorisl sea Is closed fram June ! to July 15 to orotect small brown shrimp during
the major emigration period, Based on sound blological data, the sesson mey De extended +o no more
than 60 days by the Texas Parks and W{idilfe Commission changing the cpening or closing dates,
Currently, white shrimp within four fathoms mey be harvested during the closed season. '

Texas, in 1981, eliminated {ts minimum size restriction on Guif shrimp contingent on there bein~g

a shrimp FMP [n place which provides for a cooperative sessonal closure of Gu!f waters ad jacent to
that state's territorial sea.
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Relationship to 8,5,1,1, Messure 3:

The Texas Parks and Wlidiite Deoartment currently has the flexiblilty to determine coening ang
closing of The summer season in outside waters, However, the department has no tlexiBlitty {n geter-
mining the time of The winter closed season,

Section 77:062 might be amended to provide the Commission the suthority to change the coening and
closing of both the summer and winter season (or areas), the decision to be based on sound blological
data acquired through sampiing, Concelivably the seasons (or areas) Couid then be ooened when shrimp
have reached *he size desired, -

A 1979 amendment to the Texas Sheimp Conservation Act provides for soms bays to serve as shrimp
sanctuaries (n which no shrimp trewiing {s perm{tted,

Relationship to 8,5%5,1,3, Measure S:

The Parks and Wildilfe Cammission is vested with control of the Texas shrimp fishery and s
authorized to estadlish rules and regulations for the conservation and management of shrimp, At
present, the Commission has only minimsl tlexidiilty In determining the seasons, Texas might amend
the statutes and clearly estadbliish that the Commission has fuil tiexibllity to set seasons based on
their enviroamental monitoring.

Relationship to 8,5.1.3, Measure 6: . -

The Texas statutory scheme provides the Depsrtment the authority to negotiste reclorocal
agreements with other states, However, agreements are iimited to the aopilcation In Texas' contiguous
zZone of ancther state's shrimping regulations to cltizens of that state, The Department also has
Iimited authority to cocperate with the Gult Counci! in developing s fishery management orogram,

Texas might brosden the Department's authority to allow it to enter (nto any reclprocal
agreements necessary o i{nsure coordinated management with other [nterested states. Addl tional ly, the
Iimitation on the Department's authority to coaperate with the Gult Councli puts the state in a°
difticult positlon, Texas might meke cooperative menagement easier by repesling Sec, 79:002, which
Iimits the authority granted in Sec, 79:001,

Relationship to 8,%,1.5. Messure 8;
There is a Speciel Gems end Fish Fund (Sec, 11:031=11:033) availadle tor varied uses approved by
the Legisiature. Since the Department [s suthorized to conduct research on the use of trawls, nets,

and gther devices for taking shrimp, there are funds to carry out this measure {f required by the
state agency and sporopriated by the Legisiature,

Relationship to 8,5,1.8, Measure 11:

The Decartment of Parks and Wilditte |s authorized to acquire certain dats fram all I{censes, and
dealers purchasing seatood fram fishermen for resale are required to report quantity and value of
products,

Other messures wou!d have |ittie or no effect on existing Texas law and policies.

Louisiana Laws and Pollcles:

Relationship to 8,9.1,1, Measure 3:
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Loulsiana has designated certaln areas as "sanctuaries,” closed to most forms of shrimoing (R,S,
$6:801); these areas, however, are limited in scope. |f Loulsliana adoots the sanctyary conceot
(Manag.n'nnf Measure No, 3), legislative action would be needed to !mplement this provislion: the
Louisiana tegisiature might amend R,S. 56:493, authorizing the Decartment of Wildiite and Fisher|es
to desfgnate areas as needed, or [t cauld create sanctuary areas by special provision., (It is
noteworthy that, during 1975, s series of oublic hearings on the feasibiiity of estadblishing
additional sanctuaries was held throughout the state. A renewal of these ef forts appears justified,)

Louisiana's oresent management procedures divide the vaters in which shrimo are found [ato (nside
and outside waters, Because of the Indefinite nature of Loulsiana's water/!and {ntertace, the
detinitions are quite precise, and the statute draws the |ine deiineating these waters. |f a sancrtuary
area is designated, Loulsiana might create these divisions: the sanctuary waters, inside waters
{(which would refer to open bays), and outside waters as aiready defined. The exact de!lneation of +he
sanctuary sreas may be difticult and perhaos Iikely to result [n legal chal lenges and enforcement
problems, The state might grant this suthority to the LOWF by amending R,S, 96:49% to provide foF the
designation of the protected aress [n the same menner that inside and outside vaters are determined;
however, [t may be more feasidble to permit LOWF to open and ciose aress as sppropriate (R,S. 56:497),

Relationship to 8,%5,.1,3, Measure S:

The Wildilite and Fisheries Commission does not have exclusive control of the shrimp fishery or
shrimp industry, Alfthough the Commission s suthorized to open or close seasons occasional iy at +imes
other than the regular seasons and may set speclal seasons for all or part of the Inside waters, the
two mejor sessons are set by statute. These sessons aoply only to (nside waters and are determined |
sawiing data; the Cammission has only minimel flexibiiity in setting the sporing sesson and none in
setting the fall sesson,

To provide the tiexidlilty necessery for the best yleld, Loulsiana might amend R.S, 56:497,
gfving the Commission the authority to estabiish open and closed seasons within both inside and out-
side waters, These seasons shou!d be determined on the basis of blologlical data acquired t+hr ough
sampling, such as are currentiy used to determine the opening of the spring seeson,

Relationship to 8.5,1.3, Messure 6:

The Department of Wiidiite and Fisheries is authorized to enter into reciprocal agreaments with
Mississippl and Texas for the protection of aquatic Iife found within common waters. While *his
provides part of the framswork for reciprocal agresments, Louisiana might consider legisiation

authorizing the Department of Wiidiife and Fisheries to enter (nto appropriate agreements with
Alabama, Florida, and the Gulf Councli, as well a3 with Texas and Mississipot,

Relationship to 8,5.1,9, Messure 8:

Loulsiana currentiy has sufficlent suthority to Implement this mesasure and does [n fact conduct
such research,

Relationship to 8,5.1.8, Measure 11!:

The Department of Wlidilfe and Fisheries s authori{zed to acquire certsin data from commercial
shrimpers and processors, but enforcement s Iimited. Loulstana has no provisions for collecting aa-
from recreational shrimpers,

Other measures would have I{ttie or no effect on Loulsiana's existing laws and pollicies,
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Mississipo! Laws and Policles:

Relationship to 8,5,1,1, Measure 3:

The Mississippl Marine Conservation Canmmission |s author!zed to ensct all regulations necessary
tor the morctection, conservation, or prapagation of all shrimo,,." (Sec, 49-1%=1S 3 k)e The
Commission has orevicusly enacted ordinances closing certaln areas o shrimoing {n order to protect
Juvenile stage shrimo, For example, the Commission has closed to all but balt shrimpers that portion
of the state's waters lying one=halt mile from the coast!ine from July 15 to August 15 (See, 3100,

I+ Miasissippl adoots the policy, [+ may have to dencte and close other aress or eliminate ! *ts
count restriction on cafrtech,

Relationship to 8,5,1,3, Measure $:

Supervision of matters concerning merine aguatic Iife Is vested {n the Mississipp! Marine °
Conservation Commission. The Commission has brosd authority to edopt and supervise aporcoriate
management plans for marine tisheries., It [+ adopts the suggestions of the Shrimp Management Plan,
the Comission has the mechanism to carry them out, -
Relationship to 8,5,1.5, Measure 6:

Mississippl (s & member of the Gulf States Marine Fisher!es Commission, which was developed ta
foster cooperation betwveen the states [(n matters of fish managemen?, The Cammission {s aythor!zed
(49=13=15 J) to enter into agreements with otticlals of other states for the protection, propagation,
and conservation of seafood. '

Relationship to 8,5,1.9, Measure 8:

Mississipp! has no specitic suthorization to conduct research on shrimoing gear but |3 author!zed
to contract the services and facliities of the Gulf Coast Research Laboratory, or of state higher
education facliiries, ftor research !t deems necessary to foster the seatood !ndustry,

Relatlonship to 8,5,1,8, Messure 11:
The Commission (s authorized to col lect llulfo_c data from varlious sources,

Other measures would have IitTle or no effect on Mississipol's existing laws and policles,

Alabame Laws and Pollcles:

Relationship to 8.9.1,1, Messure 3:

Alabame closes [ts sesson on about April 30 and does not coen (+ again unt(l sampiing shows an
average shrimp count of 68 or less per pound, Undersized shrimp are suppesed to be dlscarded. |f
Alabsme adopts this measure, current laws might be amended to allow possession of all shrimp caught (n

open areas,
Alabama already designates certsin sanctuary asress as closed to shrimping for any purpose (Sec.

9-12-48), Supplemental legisiation might be needed To the extent that Alabame finds the sanctuar!es
{nadequate for producing the best yleld,
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Relatlonshio to 8,3,1,3, Measure 5:

The Division of Marine Resources, under the Oecartment of Conservation and Naturas| Resources, =ag
been estadblished to develop and administer management schemes for conservation and use of seafoods,
1t oresentiy has falrly wide lat!tude in carrying out its programs and could adapt these programs +-
suqgested quldelines ¥ tne Diviglon so desired,

Relationship to 8,5,1,3, Measure 6:
Alsbama 1s & member of the Gul$t States Marine Fisheries Commission which was desianed *o pramote

this type of coooeration,” The Commissioner of Conservation and Natural Rescurces Is authorized by
Sec, 9-12=160 to enter into asareements of reciorocity with other states for the taking of seatood,

Relationship +o 8,5.1,5, Meassure 8:
Afabame has no specific authorization for the study and develcoment of Improved shrimping gear,
HYowever, the state has established a Seatoods Fund (9-2-87), which can be ysed by the Commissioner of

Conservation and Natural Resources (9-2-89) [n any way deemed spprooriate for the benet |t of *he
sesfood Industry, The governor's approva! Is hecessary for such expend|tures. )

Relationship to 8,5,1.8, Measure !1:
The Decartment of Conservation and Natural Resources Is authorized to acquire certain data within
the reaim of commarclial sesfood production, but enforcement Ig timited, Alateama has no provisions ¢

collecting data trom recreational shrimpers.

Other measures would have |ittie or no effect on Alabeama's existing laws and policies.

Florids Laws and Pollicies:

Relationship to 8.5,1,1, Measure 1:

Closure of *he portion of the Tortuges Shrimp Sanctuary In the FCZ will, In larqe part, _
reimplement what Floride has done In the past, As noted oreviously, part of the Tortugas area was
recoened to shrimping as a result of 3 U.S. Suprems Court decision delimiting Fiorida's Submerged
Lands Act jurisdiction, While under Skiriortes, Florida law was stil| soolicable In those waters
beyond state waters but hed no Jurisdiction 1n the ares over out=of-state fishermen,

The Suprems Court decision led to a hested controversy between shrimp fishermen and stone crab-
bers, because shrimpers begen moving Into sress of the Tortuges fram which *hey had been exc !uded
under orevious law, Enactment of this recommendation by the Councl) decressed confllicts between the
shrimpers and crabbers,

In sccord with the estab!ishment of the Tortuges Shrimp Sanctuary In the FCZ, Florida In 1981
amended Its law to allow possession of any size shrimp not taken In Florids waters,

Relationship to 8.5.1,1, Measure 3:

In Florida waters, however, it is unlawfu! to cateh and keeo shrimp with more than five percent
"small shrimp" -~ that Is, those sma! ler than 47 with heads or 70 without heads,
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Relationship *o 8,5,1,3, Measure S:

There (s oresently some flexibliity [n the administration of fisherles [n Florida, The J!vis:isn
ot Marine Resources within the Department of Natural Resources apparentiy has authority *o open ang
ciose areas (based on blological data), but the authority has nat been exerclsed to +he ful les*
extent, The Florida legislature might consider the enactment of a clearly written statute autmorizing
the Dlvislon of Marine Resources to use blological data {n opening and closing areas to shrimp!ng
during the yvear,

Retationship to 8,9.!,3, Measure 6:

Florida has 3 reclorocal agreement «!th Alabame concerning access to shrimpolng wvaters, -owever,
there have been no agreements adooted *hat would orovide for Jolint management, and {+ [s questionabie
whether the Department of Natura! Resources has statutory authority +o make such an agreement, |f
Filorida adopts the cotion, [ts legisiature might provide the Department with thls athor!ty,

Relati{onship to 8,5.1.5, Measure 8:

Florlda's Department of Natural Resources presently has authority to regulate "the method,
manner, and equipment used (n the taking of shrimp,” but there ls no [ndlcation that ongoing researcn
to develoo gear !s belng conducted,

Relationship to 8,9,1,6, Measure 9: -

I't Florida adopts seasonal closure ot a portion of the Dry Tortuges Shwimp Grounds, [+ wil|
require legislative action, Presently, Sec. 370,151 closes an ares designated as the Tortugas Shrimp
Bed. Florida might find (+ useful to amend this law 30 that [+ also differentiates the seasonal
closure of a dellneated portion of the Dry Tortugas Sheimp Graund, Alternatively, the Olvision of
Mar(ne Resources s asuthori{zed by Sec, 370.15 to control the method, manner, and equlpment used !n the
taking of shrimo, as wel! as IImiting and detining the areas where shrimp can be taken. There apoears
to be sufficlient suthority to reguiate a seasonal closure of the Tortugas Sheimp Grounds, which cayld
be accampiished with a speciflic subsection for this area.

Relationship to 8,5,1.8, Messure 11:

Florida has legisiation suthorizing the acquisition of the various data Iisted |n the recommen=
dation, but the provision s not enforced,

Other measures would have Il ++1e or no effect on Florida's existing laws and policles,

8.6 Enforcement Requlrements

Enforcement agents of NMFS wil| be required,
Coast Guard alrcratt and patrol vesse!s are needed for patrol,

8.7 Cooperative Research Requirements

Data needs (n the fishery have been ldent(fled by the Interdliscipi(nary team which prepared
Christmas and Etzoid (1977),

These data are also needed under FOM and are therefore adooted here, However, priorit(es may
difter; for example, adequate sociceconamic data are critical ly needed.
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8.8 Perm(t Requirements

No perm(ts are required except as mey be required of forelgn vessels,

8,9 Financing Requirements

8.9.1 Management and Enforcement Costs

8.9.1.1 Tortugas Closure (year round) Measure No, 1:

Estimated vesse! population = 1,000

50 percant at-sea enforcement mode

Patrol deys required = 83

Cost of patrol days = $232,400

Alrcratt hours reguired = 83

Cost of alrcraftt hours = $83,000

Enforcement offlcers required = 1.4

Cost of oftlcers = $3%,000 -

Subtotsl = Tortuges closure = $350,400
8.9.1.2 Texas Closure (45 days) Measure No, 2:

Estimated vesse! population = 1,500
30 percent at-sea enforcement mode
Patrol days required = 129 (annual!)
Forty=five day patrol requirement = 1§
Cast of patrol deys = $44,800
Alrcratt hours required = 16

Cost of alrcratt nours = $16,000
Enforcement officers requlred = 0,3
Cost of offlcers = $7,5%500 '

Subtotal = Texas closure = $68,300
8.9.1.3 Shore=side enforcement for Inspections relative to mendatory reporting, etc,, Measure No, !1:

Estimated vesse! population = 4,000

50 percant shore=side enforcement

Inspection days required = 667

inspectors required = 3,0

Cost of Inspectors = $79,000
8.9.1.4 Investigations to support ses and shore enforcement:

Total ses and shore statt required = 4,7

investigators figured at 30 percent of (a) above

Agents required = 1.4

Cost of asgents = 335,000

8.9.1.5 Support for all entorcement ef forts:

Total sea, shore and [nvestigative = 6,1
Support flgured at 10 percent of (a) above

At



Supoort staff required = 0,6
Cost of supporr = $15,000

9.9.1,6 Total statt years of effort requlred and total cost of vesse! and alrcratt patrols,
Inspections, Investigations and suppore:

Staft vears required = 6,7
Total cost = $543,700

8.9.2 Expected State and Federa! Revenues, Taxes, and Fees

No changes [n existing revenues are expected other than those which would be required to obtain
basic catch-etfort data to menage the stocks,
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9.0 STATEMENT OF COUNCIL INTENTION TO REVIEW THE PLAN AFTER APPROVAL 8Y Thg SECRETARY

I+ Is the Intention of the Gult of Mex!co Flshery Management Councl! to monlitor and review *-g
plan and Imolementing reguiations on a continuing basis, after its approval by the Secretary, The
Councit intends that the Secretary of Commarce, atter consultation with the Councl|, develop annual
estimates of MSY, DAH, DAP, OY and TALFF using the methodology developed by the Counci | and soec!tied
In Sectlon 4,7, The Secretary will develop the data necessary to derive the spec!fications according
to the equation(s) In the plan, The Secretary wiil pubiish the vearly figures as a notice for oublle
review, The Councl! will monitor the management regime closely to assure that |¢ atrtaing the desireg

objectives of the management pian,
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