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2.0 I NTRODUCT I ON

The Magnuson Fishery Conservation and Management Act (Public Law 94-265) provides for exclusive

Un I ted States management authorl ty over the fishery resources wi th I n a fishery conservat Ion zone

extending from the seaward boundary to the United States territorial sea (three nautical miles for

the Gulf of Mexico states of Louisiana, Mississippi, and Alabama and nine nautical miles for Texas and

the west and northwest coasts of Florida) to a point 200 miles from shore. Responsibility for

developing a shrimp fishery management plan for the Gulf of Mexico Is vested In the Gulf of Mexico

Fishery Management Council; and Implementation and enforcement of any regulations pertinent to the

management of fisheries within the fishery conservation zone are the responsibility of the Secretary

of Commerce and Secretary of the Department wherein the U.S. Coast Guard Is located.

Successful Implementation of the plan will require unity of purpose between federal regulations

and those of the five Gulf states (Florida, Alabama, Mississippi, Louisiana, and Texas). Authority

for Implementing state regulations Is vested In the Florida Department of Natural Resources, the

A labama Department of Conservation and Natural Resources, the Mississippi Marine Conservation

Commission, the Louisiana Wildlife and Fisheries Commission, and the Texas Parks and Wildlife

Comml ss Ion.

The fishery addressed Is composed of six species, occurring In the area of jurisdiction of the

Gulf of Mexico Fishery Management Councl I as well as In the territorial seas adjacent thereto and the

associated bays, Inlets, wetlands, and upland areas as appropriate. Species Include brown shrimp

(Penaeus aztecus i ves), wh Ite shr I mp (Penaeu5 setl ferus L I nnaeus), pi nk shr I mp (Penaeus .duorarum

Burkenroad), and roya I red shr I mp (Hymenopenaeus robustus Sml th 1), p i us seabobs (XI phopeneus kroyerì

Heller) and rock shrimp (Slcyonla brevlrostrls Stlmpton), which are Incidental bycatch. The manage-

ment unit Is to be equal to the fishery throughout Its range; however, federal Implementation wi I i

occur on' y I n the fishery conservat Ion zone.

Biological aspects of the shrimp species have been reviewed, and the maximum probable catch Is

estimated at: (see Sec. 4.7.1.1)

Brown shr I mp
Wh Ite shrl mp

Pink shrimp

Roya i red shr I mp

132 m I i lion
64 mil lion
20 mil lion

-- 0.392 mil lion

pounds
pounds
pounds
pounds

(tails)
(tails)
(tal Is)

(tails)

per year

per year

per year

per year

Each year's take of brown, white, and pink shrimp will be heavily Influenced by water salinity

and temperature during critical periods of estuarine shrimp growth. Maximum sustainable yield (MSY)

estimates for the seabobs and rock shrimp cannot be made with any authority because they are caught

Incidentally by fishermen trawling for the other species.

Seabobs and rock shrimp are caught Incidental to the three main species of penaeld shrimp.

estimates are weakened because of lack of data.
MSY

None of the stocks appear to be biologically overflshed.

Major concern for future stocks Is related to concern for adequate habitat, particularly for the

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

harvest.

1 The genus Hymenopenaeus Is the same as Pleotlcus according to Isabel Farfante.
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~ The effects of shrlmplng on sea turtles and Incidentally caught finfish are considered In the

plan.

The fishery Is the most valuable and probably the most diverse In the nation. Harvesters Include

(1) a large commercial fleet fishing the Inshore, nearshore Gulf, and open' Gulf waters, (2) an

undetermined (but large) number of recreational shrimpers mainly fishing the Inshore and nearshore

Gulf waters, and (3) a substantial number of bait shrimpers mainly fishing the Inshore waters.

Processed products Include frozen, canned, fresh, and breaded shrimp as wel I as a host of specl alty
Items. Present management regimes differ In the fishery over the allowable size of shrimp at first

harvest as size Is related to whom can harvest and process the shrimp.

Unfortunately, socioeconomic data are Insufficient for this complex fishery to evaluate fully the

relative needs of various user groups for shrimp of different sizes. Care has therefore been taken In

making recommendations to reduce the waste of current culling practices so that one user group will

not be favored over another. No recommendations are made on limiting fishing effort because the

resource Is not biologically overflshed. There Is Insufficient socioeconomic data to suggest methods

or reasons, consistent with MFCMA, to limit entry at this time.

During a period of public review of the Draft Fishery Management Plan and Environmental Impact

Statement, 21 public hearings were held and written comments were received by mall. Public comments

and responses are contained In the Final Environmental Impact Statemnt.

The p I an I s to be rev I ewed annua I I Y so that management measures can be eva I uated for the I r fa lr-
ness and effectiveness and so that other methods of optimizing yield can be assessed.

Problems In the Fishery (See Section 8.3)

The Councl i has Identified the following problems associated

management regime and has prepared the plan objectives to address

access fishery, a management regime to maximize protein ylel d and

of Importance.

with the fishery and the present

and alleviate them. In a free
economic return to the fisherman Is

1) Conf II ct among user groups as to area and size at wh I ch shr I mp are to be harvested.

2) Discard of shrimp through the wasteful practice of culling.

3 ) The continuing decline In the Quality and Quantity of estuarine and associated Inland

habitats.

4 ) Lack of comprehens I ve, coord I nated and eas II y ascerta I nab Ie management authorl t I as over
shrimp resources throughout their _ranges.

'5) Conflicts with other fisheries such as the stone crab fishery In southern Florida, the

groundflsh fishery of the north central Gulf, and the Gulf's reef fish fishery.

6 ) i ncldental capture of sea turtles.

7 ) Loss of gear and traw II ng grounds due to man-made underwater obstruct Ions.

8) Partial lack of basic data needed for management.
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2.1 Goa I and Obj ect I ves

GOAL:

To manage the shrimp fishery of the United States waters of the Gulf of Mexico In order to attain

the greatest overal' benefit to the nation with particular reference to food production and recrea-

tional opportunities on the basis of the maximum sustainable yield as modified by relevant economic,

social or ecological factors.

OBJECT I VES:

1. Optimize the yield from shrimp recruited to the fishery.

2. Encourage habitat protection measures to prevent undue loss of shrimp habitat.

3. Coord I nate the deve I opment of shr I mp management measures by the GMFMC with shr I mp management
programs of the several states, where feasible.

4. Promte consistency with the Endangered Species Act and the Marine Mammal Protection Act.

5. Minimize the Incidental capture of finfish by shrimpers, when appropriate.

6. Minimize conflicts between shrimp and stone crab fishermen.

7. Minimize adverse effects of underwater obstructions to shrimp traw II ng.

8. Provide for a statistical reporting system.

2.2 Management Measures Cons I dered and Adopted (See Sec. . 8.5.1.1 )

In order to obtain the above objectives, the Council has adopted the following management

measures:

Measure 1: Establish a cooperative permanent closure with the State of Florida and the U.S.

Department of Commerce of the area de II neated I n Tab Ie 8.3-1 to protect sma i i pink shr I mp
until they have generally reached a size range larger than 69 tails to the pound.

Measure 2: Establish a cooperative closure of the territorial sea of Texas and the adjacent

U.S. FCZ with the State of Texas and the U.S. Department of Commerce durl ng the time when a

substantial portion of the brown shrimp In these waters weigh less than a count of 65 tails

to the pound (39 heads-on shrimp to the pound).

Measure 3: Recommend that all Gulf states consider establishing shrimp management sanctuaries

In Important segments of nursery grounds under their sole jurisdiction.

Measure 4: The Gulf of Mexico Fishery Management Council has established an Internal committee

to review and assess the status of Gulf fishery habitats, with particular attention to those

factors which might further stimulate "the downward trends In Quality and Quantity of fish

habitats." (Atlantic States Marine Fisheries Commission, et al., 1977.)

Measure 5: The Gulf states are encouraged to adopt flexible management procedures which would

provide regulation by administrative agencies of the shrimp resources In Inland waters and

terrltorl al seas.
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Measure 6: The Gu I f states are encouraged to adopt rec I proca I I nterna I management dec I s Ions
flexible enough to allow joint management of shrimp with other states and with the Department

of Commerce.

Measuré 7: Develop and Implement an educational program to Inform shrimpers of
status of sea turtle populations and of proper methods of resuscitation and

Incidentally captured sea turtles.

the current

return to sea of

Measure 8: Encourage research on and deve i opment of shr I mp I ng gear I n order to reduce the I ncl-
denta i catch without decreas I ng the overa I I ef f I c I ency of shr I mp I ng or excess I ve i y I ncreas I ng
the cost of gear.

Measure 9: Consistent with the Stone Crab Management Plan, establish a seasonal closure of a

portion of the Dry Tortugas shrimp grounds In order to avoid gear conflicts with stone crab

fishermen.

Measure 10: The Gulf of Mexico Fishery Management Council will attempt to reduce, where

feasible, the loss of offshore trawlable bottom by establishing within GMFMC, a committee to

monitor and review construction of offshore reefs, with attention to the needs of the reef

f Ish and shrimp user groups.

Measure 11: All statistical reporting requirements will be mandatorx.

2.3 Operational Definitions of Terms Used

Acceptable Blologlcal Catch (ABC) Is a seasonally determined catch that may differ from MSY for

biological reasons. It may be lower or higher than MSY In some years for species with fluctuating

recruitment. It may be set lower than MSY In order to rebuild overflshed stocks.

Annual Crop Is a species which Is harvested essentially as a o-year class (less than one year of

age) .

Boats are crafts that displace less than five gross tons.

Catch Per Unlt of Effort (CPUE) Is the total number or weight of fish harvested by a defined unit

of fishing effort.

Commrcial Shrimpers are shrimpers who sell any portion of their catch.

Culling Is the practice of discarding those shrimp caught which are smaller than a size the

fisherman wishes to retain.

Determlnatlon for Total Allowable Level of Forelgn Flshlng (TALFF). The fore.ign allowable catch

Is determined by deducting the expected domestic annual harvest from the optImum yield.

Detritus Is considered as decaying plant material and Its associated community of microscopic

plants and animals.

Domestlc Annual Flshlng Capaclty (DAFC) Is the total potential physical fishing capacity of the

fleet, modified by logistic factors. The components of the concept are:

a. An Inventory of total potential physical capacity, defined In terms of appropriate vessel and

gear characteristics (that Is, size, horsepower, hold capacity, gear design, etc.).
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b. Loqlstlc factors determlnln9 total annual

and gear performance, trip len9th between

constra I nts, etc.).

flshln9 capacity, (that Is, variations In vessel

flshln9 locations and landln9 points, weather

Domestlc Annual Processlng Capaclty (DAPC) Is the amount that can be processed If supplies are

available.

EQulllbrlum Yleld (EY) Is the annual or seasonal harvest that maintains the resource at approxi-

mately the same level of abundance (apart from the effects of environmental variation) In succeeding

seasons or years.

Estuarlne Dependent Species are those or9anlsms that must complete a portion of their life cycle

within an estuary.

Expected Domestic Annual Harvest (EDAH) Is the total expected catch of the U.S. shrimp fleet.

Fishery Con servat Ion Zone (FCZ) I s the area of federa I j ur I sd I ct Ion, beg Inn I ng at the outer II m It
of the states' territorial seas and extending 200 miles from shore.

FlshlnQ Effort Is the total flshln9 gear In use for a specified period of time.

Flshln9 Mortality Includes all deaths to The exploited populations associated with the harvesting

pract Ices.

Growth Overflshlng Is a level of effort whIch prevents the exploited population from providing

Its maximum yield but does not Impare the reproductive capacity of the stock.

Incidental Catch refers to The catch of species other than the target species (bycatch).

Inland Waters (Inside waters) are areas of state jurisdiction and Include al I bays and lagoons

Inland from the baseline from which the territorial sea Is measured.

Maxlmum Economlc Efflclency (MEE) Is that level of fishing effort at which the value to society

of the last unit of shrimp produced Is equal to the cost to society of producln9 that unit.

Maxlmum Economlc Yleld (MEY) Is the level of harvest from the common property resource that

maximizes the stream of generated net Incomes over time.

Maxlmum Sustalnable Yleld (MSY) Is an average over a reasonable length of time of the largest

catch which can be taken continuously from a stock, under current environmental conditions.

Natural Mortality Includes deaths from al i causes except capture by man.

Omnivore Is an animal which eats whatever dead or alive animal or plant material Is available.

Optimum Yield (OY) with respect to the yield from a fishery, means the amount of fish:

(a) which will provide the greatest overall benefit to the nation, with particular reference to

food production and recreational opportunities; and

(b) which Is prescribed as such on the basis of the maximum sustainable yield from such fishing,

as modified by any relevant economic, social, or ecological factor.
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~ Recreational Shrimpers are shrimpers who do not sell their catch.

Recrultment Overflshlng Is used to denote that level of fishing effort which reduces the spawning

stock size to the point where there Is a reduction In the amount óf young recruited to the fishery.

Spawner-Recrult Relationship Is the Quantifiable relationship between the number of reproducing

adults and the resulting number of young recruited to the fishery.

Stock I s a group of fish manageab Ie as a un It.

Target Species are the species at which the fishery Is directed.

Terrltorlal Sea Is the area of state jurisdiction extending from the baseline to three nautical

miles seaward for Alabama, Mississippi, and Louisiana, and to nine nautical miles for Texas and the

Fiori da west and northwest coasts.

Total Allowable Level of Forelgn Flshlng (TALFF) Is any surplus In the optimum yield above the

expected domest I c annua i harvest.

Unlt Flshlng Effort Is a measure of harvesting pressure whIch has been adjusted to account for

differences In the ability of boats and vessels of different types to harvest the resource.

Vessels are crafts with displacement greater than or equal to five gross tons.

Year-class Is the fish spawned In a given year.

Yield Is the amount of a species harvested by man.
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3.0 DESCRIPTION OF FISHERY

3.1 Area and Stocks I nvo I ved

The fishery being addressed Is comprised of the species listed below and occurs In the area of

jurisdiction of the Gulf of Mexico Fishery Management Councl l as wel I as In the area of jurisdiction

of the various Gulf states Including their territorial seas, associated bays, Inlets, wetlands, and

upland areas as appropriate.

Consideration of this large area Is necessary because of the migratory natures of the exploited

species and fishermen, the critical role of estuaries In the life cycles of the dominant shrimp

species, and the Impacts upland alterations may have on the Quality of shrimp habitat.

Shrimp species within the fishery are:

Brown shr I mp (Penaeus aztecus I ves)
White shrimp (Penaeus setlferus Llnnaeus)

Pink shrimp (Penaeus duorarum Burkenroad)

Roya i red shr I mp (Hymenopenaeus robustus Sml th)
Seabobs (Xlphopeneuskroyerl Heller) INCIDENTAL BYCATCH
Rock shr I mp (S I cyon I a brev I rostr I s St I mpton ) i NC I DENTAL BYCATCH

In addition to these shrimp species, shrimpers also catch sea turtles and other shellfish and

finfish. The sea turtle catch Is of concern to the development of this plan because all the sea

turtles which occur In the Gulf are listed as either endangered or threatened under the U.S.

Endangered Species Act which prohibits capture of endangered species. Though primary responsibility

for protection of these sea turtle species lies with the National Marine Fisheries Service and the

U.S. Fish and Wildlife Service, the plan contains appropriate suggestions to minimize the Impact on

sea turtle populations. The Incidental catch of other shellfish and finfish Is also of concern

because much of this catch Is discarded at sea. Since much of the discarded catch Is dead or dies as

a result of being caught, this operation largely represents a direct conversion of national resources

I nto food for scavengers. Many of these resources can be used by other national Interests. Primary

responsibility for managing these resources lies with the GMFMC, NMFS, and the Gulf states.

Management plans are currently being prepared by GMFMC for two major bycatch groups--groundflsh and

reef flsh--In which appropriate measures are suggested to reduce this bycatch. In addition, the

groundflsh management plan contains a thorough treatment of current efforts to develop markets for

these dl scarded specl es.

Brown shrimp range along the north Atlantic and Gulf of Mexico coasts from Martha's Vineyard,

Massachusetts, to the northwestern coast of Yucatan. The range I s not cont I nuous but I s marked by an
apparent absence of brown shrimp along Florida's west coast between the Sañlbel and the Apalachlcola

shrlmplng grounds (Perez Farfante, 1969). In the U.S. Gulf of Mexico, catches are high along the

Texas, Louisiana, and Mississippi coasts.

Mark-recapture experiments Indicate a mixing of brown shrimp populations along the north central

and northwestern Gulf coast. A southward drift of brown shrimp off the Texas coast towards Mexico has

been proposed (Gunter, 1962). There Is some speculation that the Mississippi River may act as a

barrier to east-west migration.

Brown shrimp are caught out to at least 50 fathoms, though most come from less than 30 fathoms.

The season begins In May, peaks In June and July, and gradually declines to an April low.
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White shrimp range along the Atlantic coast from Fire Island, New York, to Saint Lucie Inlet,

Florida, and along the Gulf coast from the mouth of the Ochlachonee River, Florida, to Campeche. In

the Gulf there are two centers of abundance: one along the Louisiana coast and one In the Campeche

area (Perez Farfante, 1969).

There appears to be a general mixing of white shrimp west of the Mississippi River to at least

the northeast coast of Mexico, with an observed northward migration along the Mexico-Texas shore to at

least Aransas Pass, Texas, during the spring (Lindner and Anderson, 1956). A reciprocal southward

movement In the fall and winter has been proposed (Gunter, 1962). It has been suggested that again

the Mississippi River may act as a barrier In east-west migration (Lindner and Anderson, 1956; Perez

Farfante, 1969).

White shrimp are a comparatively shallow-water shrimp, with most of the catch coming from less

than 15 fathoms. Annua I catch has two peaks: the major one I n I ate summer-ear I y fa I i, with an October
high; the minor one Is the "Easter fishery" on over-wintered shrimp which peaks In May. Largest U.S.

catches occur west of the Mississippi River to the Freeport, Texas, area, though catch Is considerable

a i ong the ent I re north centra I and western Gu If.

Pink shrimp range along the Atlantic from lower Chesapeake Bay south to around the Florida Keys

and up and around the Gulf coast to Isla Mujeres, Mexico. They are also found In the Bermuda Islands

and the northern coast of Yucatan. Major concentrations are off southwest Florida and In the south-

eastern part of Gol fo de Campeche (Perez Farfante, 1969).

The two major pink shr I mp grounds
southwes tern F i or I da. There I s II tt I e
from largely dl fferent estuarl ne areas

I n the Un I ted States are the Tortugas and
movement of shr I mp between 'these grounds,
(Costello and A lien, 1965).

Sanlbel grounds In
and they are derived

Pink shrimp catch comes mainly from less than 25 fathoms, with a peak catch at 11 to 15 fathoms.

Because of continuous recruitment In southeastern Florida, the catch exhibits a broad 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 as Cape Hatteras, North Carolina, to

as far south as the coast of the Gulanas, and primarily In depths of 140 to 300 fathoms. Concentra-

tions of royal red are known to exist In three geographical areas: (1) east of St. Augustine, Florida,

I n the western Atlantic; (2) south-southeast of the Dry Tortugas In the Florida Straits; and (3)
southeast of the Mississippi River Delta In the Gu If of Mexico (Roe, 1969).

Seabobs are caught most often In

In estuaries (Renfro and Cook, 1963).

through December.

shallow waters at six to seven fathoms or less and almost never

U.S. catch Is highest along the Louisiana coast In October

Rock shrimp occur along the Atlantic coast from Virginia to the Florida Keys and up along the

Gulf coast to Cabo Catoche, Mexico (Cobb, et al., 1973; Hildebrand, 1954). Major concentrations occur

at Cabo Catoche, Mexico, and In the Cape Canaveral, Florida, area (Christmas and Etzold,1977). Major
Gulf catch (1971-1975) comes from the Panhand Ie area of Florida at depths of 10 to 22 fathoms

(Christmas and Etzold, 1977).

3.2 History of Exploitation

3.2.1 Domst I c Fishery
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3.2.1.1 Descr I pt Ion of User Groups

The shrimp fIshery of the Gulf can be dlvlded Into four general categorIes of users -- harvesters

(dIrecly Involved In the takIng of shrImp), processors, marketers, and consumers.

The actual takIng of shrimp Is done by recreatIonal fIshermen, commercIal bait shrimpers, and

commercial (food) shrImpers. The commercIal shrimp user category Includes employees as well as owners

of vessels and may be divided Into sma I ler boat operations, which are restricted to Inland bay and

shallow offshore activities, and the offshore vessels, which range from the territorial seas out to

the i Imlts of the FCZ and Into foreign waters.

The structure of the shrimp fishery Includes a large number of harvesters, the boatyard and gear

Industry, and the suppliers of Ice and fuel (essential Inputs for shrlmplng operations).

Procssors Include the shrimper as a first level processor, If he heads the shrImp. Fish houses

may perform one or all processing activities such as headIng, peeling, grading, packing In Ice, and

freezIng, cooing, or drying. The non-shrimper processors handle the shrimp between the fish house

and the purchaser. The three basic types of processors are: (1) producers of "green" (fresh) or fro-
zen shrimp; In 1974 they accounted for 86.25 million pounds valued at $152.6 million, or 59 percent of

the total value of shrimp produced In the Gulf that year; (2) "breeders," who In 1974 produced 52.66

million pounds of breaded shrimp (Including Imports) valued at $75.7 million, or 29 percent of the

total value of shrimp processed In the Gulf regIon (Florida and Texas acconted for 91 percent of the

breaded shrimp); (3) canners, who generallý use sma i 1- TO medIum-sized shrImp; such canning plant~ are
located primarily In south Louisiana and Mississippi, with the greatest concentration found In the New

Orleans area. They accounted for $13.1 million worth of canned shrimp represented by 1.9 mIllion

standard cases, or seven percent of the total value of all shrimp processed In the Gulf region. In

addition, there Is a wide' array of specIalty Items such as dried shrimp, gumbo, etc.

Restaurants are also an Important processing entIty. It Is estimated that more shrimp are

consumed In restaurants than used In homs. The role of restaurants as processors ranges from

mInimal, limited to the actual cookIng process, to the handling of shrimp In raw and unpeeled form.

Marketing of shrimp Involves every stage of the Industry; there also are groups which engage

solely In _marketing. with their processing function limited to possible repackaging. TransportatIon
of shr I mp Is usual i y hand I ed by trucks operated by the who I esa I e market I ng ent I ties.

Consumers are given a choice of several different ways to purchase shrimp, ranging from heads-on

to stove-eady status.

3.2.1.2 General Description of FIshery Effort

Prior to the Introduction of the otter trawl In 1917, most shrimp were commercially harvested In

shallow Inshore areas wIth haul seines. WhIte shrimp were the main shrimp caught and marketed until

the early 19505. QuantIties of seabobs and brown shrimp were used for .drled products. DurIng these

years, fishIng efforts were concentrated In areas where whIte shrimp were abundant. From 1917 to the

late 1940s,most shrimp were caught from vessels rigged wIth single otter trawls which operated

withIn about sIx miles of shore. However, vessels occasionally went out about ten miles and, In som

I nstances of f Lou I s I ana, out fifty mIl es. Wing or butterf I y nets were a I so use I n Lou I s I ana passes.
By the ear I y 1950s, I ncreased markets for brown and pink shr I mp and the dIscovery of new fIsh I ng
grounds Initiated a period of rapId expansIon of the shrimp Industry. As a result, so vessels bean

to move farther offshore because of the Increasing difficulty of making profItable catches on tradi-

tIonal fishing grounds. By the early 1960s, U.S. shrimp vessels were fishing off the coasts of MexIco
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ì and South AmerIca. A major change In gear methodology took place In the late 1950's with the Intro-

duction of double-rig trawlIng. Two small trawls were pulled Instead of a single large net, resulting

In a substantial Increase In catch efficiency and a reduction of handling problems. Double-rig trawls

were used by most vessels fishing for pink and brown shrimp. More recently the twin-trawl has becom
popular In the offshore Gulf shrimp fleet because of Its efficiency (Figure 3.2-11). With this

arrangement four smal I trawls are towed Instead of two from a sIngle vessel. The Inshore shrimp

fishery Is primarIly confined to the territorial waters of each of the Gulf states. There are

numerous small bots rigged with single otter trawls whIch harvest shrimp commercially from the bays

and marshes. Som of the boats may fish In the Gulf during favorable weather condItions, especially
for wh I te shr Imp.

Fish I ng ef forts for roya i red shr I mp occur I nterm I ttent I y when shr I mp I ng along the coast I spoor.
Royal red shrimp are harvested from vessels using a single trawl. The deep-water habItat of the

species necessItates the use of heavier winches and cables than are used to catch shallow-water shrimp

species and, In general, the use of larger vessels.

The lIve-bait shrImp fishery Is generally limited to bays and the shallow Inshore waters of the

Gulf. Bait shrimp catches on the Florida west coast consIst primarIly of pink shrimp. whIch are har-

vested In shallow grass beds from boats equipped with sIngle or double side-frame trawls. The bait

shrimp fishery In the remIning Gulf states Is usually dependent upon white and brown shrImp, whIch

are harvested with bots rigged with a single-otter trawl. Mortality of the live shrImp Is mInImIzed

by trawling for short durations during the cooler early morning hours and then rapIdly sorting the

catch. The limited capacity of live-holding facilities aboard the boat and the perishability of I..he
shrimp probably restrict bait shrlmplng operatIons to areas near the dealer where the catch Is sold.

The dealer In turn, however, may transport live shrimp considerable distances, I.e.. 200 or more

miles.

Recreational shrlmplng efforts are generally concentrated In shallow Inshore waters, though few

Individuals may occasIonally vent~re Into the territorial sea durIng favorable weather conditions. It

I s un II ke I y. however, that any recreat lona I shr I mpers operate I n the fishery conservat Ion zone. The
boats used In the recreatIonal shrimp fIshery are usually outboard or Inboard pleasure craft rigged to

tow a single otter trawl ranging from about 16 to 40 feet In width. Although most of the recreational

catch Is harvested with otter trawls, other gear such as cast nets, wing nets. channel nets, and dip

nets may account for a substantial amount of the harvest In local.lzed areas.

The actual amount of fIshIng effort applied In the shrImp fishery and a more descriptive analysis

of the gear employed are discussed In detail In several other sections of the management plan. For

example, see Sections 3.2.1.4. 3.5.2.1. 3.5.2.4, 3.5.3.2, 4.7 and 5.0. Fishing effort In the shrimp

fIshery from a physIcal standpoInt Increases through more vessels entering the fishery and through

more technologically efficIent harvesting techniques. More units of effort due these two factors

occur due to Industry responses to hIgh profit levels and returns on Investment. Becuse of the open
access characteristic of the shrImp fishery and some periods of rapidly rising product prIces, fishing

. effort sometimes reaches levels beyond that whIch yIelds satisfactory economic returns durIng certain
. time perIods. The reasons for thIs occurrence In a fishery and Its relation to perIodically poor finan-

CIal years In the shrimp fishery are dIscussed In detal i In Sections 3.5.2.3 and 5.1.2. .

3.2.1.3 Catch Trends

Trends In the shrImp fishery dIscussed here are based on two data sets. The first Is the

reported commercial catch by specIes (U.S. Department of Commerce, 1959-1975). The second Is the re-

ported commercIal landings by state (U.S. Department of Commerce. 18801975). These two data sets are
not Identical. The catch Is the amount of shrImp caught In a specific Inshore or offshore area.

Landings are the total catch. whose orIgIn may not be known. delIvered at a port and sold commercially.
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3.2.1.3.1 ComrcIal Catch Trends by Species

Annua' Catch Patterns

+
The average annual reported commercial catch of shrimp ~one standard deviation) by species In

the U.S. Gulf area:

Brown shr I mp 66.5 ~ 16.6 mil II on pounds (hils)
36.9 + 7.2 mil ii on pounds (hils)-
13.0 + 1.8 mil lion pounds (tall s)-

.83 + .091 million pounds (tails)-
1.4 + 1.6 million pounds (hils)-
.331 ~ .358 million pounds (tails)

Wh Ite shr Imp

1
Pink shrimp

Roya I Red shr I mp *

Seabob shrimp ..

Rock shrImp ...

1963-1977

. 1959-1975

.. 1959-1975

... 1971-1976

The most recent Information, 1977, Indicates that brown, white and pink shrimp account for 97 percent

of the total catch. This ref lects essentially no change from the average total catch of 98 percent

for the 1959-1975 period.

Shrimpers, processors, consumers, and resource managers recognize the hIstorIcal annual varIation

In annual catches of the dominant species (brown, white, pink). The vulnerability of shrImp during

the critical estuarine growth phase to environmental pertubatlons Is the basic cause of catch

varIation (Section 4.1). Griffin and others (1976) calculated a yield function for shrimp using the

level of discharge from the Mississippi. Discharge was useful because of Its Impact on salinIty and

temperature while the shrimp are In the nursery ground. Two recent Incidences of environmntally
Induced problems with shrimp production resulted In the Small Business AdminIstration (SBA) declaring

areas of Louisiana and Texas to have suffered economic disasters. Tropical storms In coastal areas of

Texas durIng 1979 caused heavy rains wh Ich SBA found to adversely affect the shrimp catch. Heavy

sprIng ralnfal Is In LouIsIana during 1980 were judged by SBA to have severely Impaired brown shrimp

catch. Boh of these natural events caused unacceptable variation, In the eyes of SBA, In earning

potential of small businesses. The variation In catch of the thre~ minor species Is more related to

the market conditions and the supply of other shrimp than to variation In their abundance. This Is

particularly evident for seabob shrimp. Primarily a fall-early winter fishery off Louisiana, ca.tch has

fallen only once between 1969-1975 compared to the white shrimp fishery decline In catch during fIve of

those years (Fig. 3.2-1 and Fig. 3.2-2).

Catch for a given year appears to be Independent of the preceedlng year's catch. The absence of

any def I ned spawner-recru It relatlonsh Ip suggests that the shrimp catch can fluctuate wi del y from year

to year. The critIcal determinant Is estuarl ne environmental conditions wh Ich vary annually, often

times radically. No apparent or significant linear trends In annual catches of brown, white, or pink

shrimp (Fig. 3.2-1 and Table 4.7-1) have yet been determined.
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Figure 3.2-1. Annual reported commercial catch of brown, white,
and pink shrimp from the US Gulf of Z.iexico (US Dept. Com.,
Gulf Coast Shrimp Data, 1959-1977). Weight is in pounds of
tails.
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Figure 3.2-2.

3-7



~ì

Annual catch of minor species has Increased with time (Table 4.7-3). As effort Increased to

harvest major species, the catch of minor species Increased (Table 4.7-1). Annual catch of royal red

shrimp ranged between 4,600 and 270,000 pounds of. tails with an average Increase of 14,000': 5,000

pounds of tails per year (1963-1976).

The acceptability of seabob shrimp In Louisiana by the canning Industry was In part responsible

for the catch Increase over the 1963-1975 period (Fig. 3.2-2). The seabob catch results In part from

incldentlal catch during white shrlmplng activitIes (Table 4.7-5), though a targeted fIshery develops

when price Is high and other shrimp are In short supply (P. Juneau, personal communication, 1978).

The reported catch of rock shrImp Is relatIvely recnt, with the first report occurring In 1971.

Catch for the 1971-76 period Is lIsted In Table 4.7-3. Rock shrImp are mostly caught Incidentally

with other species, especially pink shrimp (Table 4.1-9), however, a small dIreced fishery does exist.

Area D I str I but I on of the Catch

The reported commercial catch of shrimp Is classified by NMFS Into 21 areas along the U.S. Gulf

coast (Fig. 3.2-3).

The average annual commercial catch by area Is compared for brown, whIte, and pink shrimp In Fig.

3.2-4 and for royal red, seabob, and rock shrimp In Fig. 3.2-5.

Brown and white shrimp exhibIt a slml rar broad peak In catch from the Apalachee to Brownsvl I Ie
areas. Pink shrimp catch Is substantIal In the Key West to Apalachee Bay areas. There Is lIttle

over I ap of dom I nant pink areas with brown or wh I te shr Imp.

Brown shrimp catch normlly exceeds two mIllion pounds of tails annually In each of the NMFS grid

areas In the Blloxl to Brownsvllie areas. The Freeport area normlly has the largest catch, averagl ng

12 million pounds of tails annually. Wh~te shrimp catch normlly exceeds four millIon pounds of tails

annually In the Baratarla, Terrebonne, and Atchafalaya areas. Catches from the Rockefeller through

Freeport areas are also normally high, averaging about 2.5 mIllion pounds of tails annually. Pink

shr I mp harvest I s concentrated I n the Dry Tortugas areas with an annual catch of nine ml I "on pounds
of tails.

There are two main areas for the royal red shrimp catch. One Is off the Dry Tortugas areas; the

other Is off the mouth of the Mississippi River and Is reported for the Blloxl and Baratarla areas.

Catch Ish I ghest from January through June and I n September and occurs at depths of 100 to 300

fathoms. Seabob catch Is normlly highest In waters associated with the LouIsIana coast, peak catch
normally occurring In the Atchafalaya area at 0.5 million pounds annually. Rock shrimp catch (1971 to

1975) Is maInly limited to waters associated wIth Florida. Annual catch Is hIghest In the Panam City
and Apa lachee areas.

Month, Depth, and Size Patterns In Catch of Brown, White and Pink ShrImp

Br.own and wh I te shr I mp exh I bIt dl st I nct annual cyc les I n the I r abundance and size at different.
depths ¡"n the shrlmplng grounds of the U.S. Gulf. Although pink shrimp have an expected size-depth

relatIonship (Section 4.1), theIr seasonal and size patterns In reported commercl al catch are nat as

d ramat I c as those of brown and wh I te shr I mp; pink shr I mp have a more or I es s cont I nua i recru I tmnt In

the Dry Tortugas area and Florida has practiced area closures to protec undersized pink shrimp. Pink
shrimp catch (FIg. 3.2-8) exhibIts a peak from October through May at 11 to 15 fathoms. Seasonal pat-

terns In size or depth of catch are not pronounced because of the fairly continual recruitmnt of pink

shrimp In the Dry Tortugas area and closure of the Tortugas shrimp bed by Florida to protec under-

sIzed shrImp.
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Figure 3. Z.: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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As shown In FIg. 3.2-6, the fishery on o-year class brown shrimp normlly starts In Inland waters

In May on shrImp of a count greater than 67 tails to the pound. The Inshore catch peaks In June at an

average catch of 6.6 ml III on pounds of ta II s. A Ithough I t cons I sts ma In' y of sma Iler size shr I mp,
this Inshore catch Is popular among recreational and small boat commercl al shrimpers whose gear does

not normally al low them to fish the open waters of the Gulf.

The offshore fishery for brown shrImp peaks In Ju Iy and August at depths of 11 to 20 fathoms.

The dominant size class In the reported commercial catch Is 31 to 40 taIls to the pound. The actual

average size shrImp caught may be much smaller since a considerable number of undersized shrimp are

dIscarded off the Texas coest (Baxter, 1973; SecIons 4.7 and 8.3) and the primary brown shrimp catch

during this time also occurs off the Texas coast.

The September brown shrimp catch Is domInated by 26 to 30 talls-to-the-pound shrimp at 16 to 20

fathoms. The catch becomes further restricted to deeper waters and larger shrImp In October to

December. The January to April pattern Is relatively constant, with greatest catch In open Gulf

waters of 21 to 40 fathoms and of shr I mp of a count i ess than 21 ta II s to the pound.

The s I ze-depth-month patterns In wh I te shr I mp catch are not as simp I e as those of brown shr I mp,

but they do ref lect theannua I nature of the wh I te shr I mp' s II fe cyc Ie. The fIshery on the o-year
class white shrimp, spawned In the spring and summer, essentially begins In August and September

(Fig. 3.2-7). The white shrimp catch In Internal waters contains much larger size shrimp than does

the brown shr I mp catch. Th Is size d If ference ref i ects the rap I d growh rate of wh I te shr I mp and the I r
tendency to leave the estuaries at a larger size than brown shrImp. Catch remIns comparatively h'gh

from August to November, though It Is essentially limited to water shoreward of 11 fathoms. The com

parative Increase In shrimp catch In the 68 tails and over count group In October through Deceber

reflects a decline In the growth rate of white shrimp as wel I as a migratIon of shrimp to deeper

waters. Boh of these phenomena are associ ated wi th col d fronts advancl ng durl ng these months and the
accompany 1 ng dec II ne I n temperature.

Catch declInes from December through February. The-

conditions for shrlmplng but also the dwIndling supplies

durIng this period.

decline reflects, In part, adverse weather

and comparatively smal i sIze of wh Ite shrimp

In March through June with the sprIng warming of the estuaries and shallow Gulf, the overwintered

wh I te shr I mp are be II eved to exh I bIt an I ncrease I n the I r growh rates. Th I s I ncrease I s ref i ectsd In

the commercial catch: peak sIze classes of white shrimp shift from those greater than 61 taIls to the

pound to 31 to 40 taIls to the pound In March, to shrimp 15 to 20 tails to the pound In June and July.

The May and June Inshore catch of whIte shrimp reflects the reentry of overwIntering white shrimp Into

the estuaries for a period of pre-spawning growth.

Catch by Size, State, and SpecIes for Brown, White and Pink Shrimp

Different harvestIng strategies have developed among the several Gulf states. These differences

-largely relate to the evolution of the domInant fisheries at different tImes (SectIon 3.2.1.2). The

Loulslana-lsslsslppl fIshery developed comparatively early on Inshore and nearshore Gulf con--

centratlons of whIte, brown, and seabob shrImp. The brown shrImp fishery In Texas and the pink shrimp

fishery In Florida developed In the 1950s on offshore concentrations of shrImp In comparatively deep

water. In large part local management stili reflects the needs of the historIcal fisherIes In these

areas for shrimp of certain sIzes or of theIr gear restrictIons limIting the depth of harvest.

Tables 3.2-1 and 3.2-2 compare estimates of the average commercIal

white, and pink shrimp In the various reported size categorIes In terms

(see Table 3.2-2 for method In whIch number of shrimp were estImated).

(1963 to 1976) catch of brown,

of pounds and estImated number
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Figure 3.2-6.
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Figure 3.2-7.
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Figure 3.2-8.

Infand warers
)

10"

-a- à-..
i~ 176'021 -
i )

Feb i

.-816'.321

)
Marcn

~- --816.5.321

April

--8165.321

Máy i

.. -876"32t

June i

~81td.J21

July l_-8765"32'

Au.

8165.321

Sepl i-11765.321

"

Oct ii

----876"321

"

No...

-;m i
J.

Dec-

8765"32'1

ë)"'D'l- 'n ¡'JIh.O"', ~, Gull -me"

'0 - 20 11 J'

~ 1
l ..

.I ..

..--

.. l .. ---..
-- Mo ..

..l -- -
-- - u -- - --

-A

.J L .. - --

~ .. --

--- .. -- - - ----

L --- -

- l--
.. l--
~1-Å--

Pink shrimp average catch in the US Gulf by size class,
depth, month (US Dept. Com., Gulf Coast Shrimp Data, 1959-1975).
Code to size of shrimp: 1 = under 15 tails per pound;
2 = 15-20 tails per pound; 3 = 21-25 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 per pound. 3-15



Catch from the states of MIssissIppi and Alabama were combIned due to sImIlaritIes In the minimum

sIze of harvest and overlapping areas In the reported catch statIstics.

The brown shrimp catch off the Texas coast accounts for 46 percent of the total poundage and 25

percent of the number of brown shrimp caught commercIally In the U.S. Gulf of Mexico. The catch asso

c I ated with Lou I s I ana accounts for 40 percent of the poundage but 64 percent of the number of commer-
cially caught brown shrimp. The apparent dl~crepancy i les In the fact that LouIsIana Is estImated to

harvest a tremndous number of shrimp In the smallest commercIal sIze category, some 54 percent of

average total catch of brown shrImp In the Gulf. Much of these shrImp are utIlIzed In the LouisIana

cannIng Industry. Conversely, the reported catch of brown shrImp off Texas, peaks at a larger sIze,

31 to 40 taIls to the poun,d of shrimp. There are no shrImp canneries In Texas and much of thIs pro-

duct Is utilized by the fresh-frozen Industry. The Introduction of several peeling machines has

recntly allowed utilization of smaller shrImp, however. The MIssIssIppI-Alabama and FlorIda catches

of brown shrimp exhibIt a peak catch at 51 to 67 tails to the pound sIze category.

Lou I s I ana has by far the I argest catch of wh I te shr I mp, account I ng for som 82 percent by number
and 77 percent by weight of the average reported catch. As with brown shrImp, the 'peak In catch

occurs In the smallest commercial size group, though there Is a comparatIvely better mIx of larger

size shrimp than with brown shrImp. The Texas whIte shrimp catch peaks at a sIze sImIlar to the brown

shrimp catch, or 31 to 40 taIls to the pound. Though the Florida whIte shrimp catch peaks at the same

size class as Its brown shrImp catch, the MIssIssIppI-Alabama catch of whIte shrImp peaks at a larger

sIze, 15 to 20 tails to the pound In terms of weight, and 31 to 40 taIls to the pound In terms of

number.

Florida accounts for 98 percent of the pounds and numbers of pInk shrImp caught In the reported

comrcIal fIshery of the U.S. Gulf of MexIco. Pounds and numbers both peak at a sIze of 51 to 67

taIls to the pound.

Although the previously mentIoned dIfference In harvesting strategies has resulted In larger

shrImp being harvested In Texas vIs-a-vIs Loulslana-lsslsslppl, there has been a trend toward landIng

more small shrImp. Call1ouet, e~_al. (1979) report that for brown and whIte shrImp In both LouisIana

and Texas there was a sIgnIficant trend toward Increased proportIons of smal I shrImp In the 1959 to

1976 catches. LouIsiana catches contaIn greater proportIons of small shrimp than Texas catches. It

Is Important to note that the proportIon of LouisIana Inshore catch In the 68 count and smaller cate-

gory Increased markedly durIng 1963 to 1976 wIth the major change occurrIng between 1973 to 1976

(Sass, 1979). Sass reports the major change to be In the sIze compositIon of the whIte shrImp catch.

3.2.1.3.2 Land I ng Trends by State

The hIstorical pattern of landings among states durIng 1880-1975 Is evIdent In Figure 3.2-9.

Landings data dIffer from the catch data used In the preceding section. LandIngs are reported In

heads-on unIts and are attributed to the state where off-loaded regardless of catch locatIon. Due to

the lengthy hIstorical perIod portrayed, the data may not have been collected consIstently; however,

'the data are suItable for reflectIng long run trends- and accurately depict In recnt tIme the frequent

f I uctuat Ion I n land I ngs.'

Before about 1920, LouIsIana and MississIppI were the dominant shrImp producIng states In the

Gulf. Between 1920 and 1948 the fisheries off Texas and Alabama began to rIval that of MIssIssIppI.

At the same time, I.oulslana's landIngs far exceeded any of the other states. During these early years

the fIshery was maInly an Inshore and shallow water fIshery predominantly of whIte shrimp, wIth minor

catches of seabob and brown shrimp used mainly as dried shrimp. After World War II, the fishery began

to expand. Sudden Increases of landings In Texas and Florida were due to the discovery of concentra-
tions of offshore populations of brown and pink shrimp, respectively, and the successful development
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