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2,0  INTRODUCTION

The Magnuson Fishery Conservation and Management Act (Public Law 94-265) provides for excluslve
United States management authorlity over the fishery resources within a fishery conservation zone
extending from the seaward boundary to the United States territorial sea (three nautical miles for
the Gult of Mexico states of Loulsiana, Misslssippi, 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 regutations pertinent to the
management of fisherles 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 wil! 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
Alabama Department of Conservation and Natura! Resources, the Mississippi Marine Conservation
Commission, the Louisiana Wildlife and Fisheries Commission, and the Texas Parks and Wildlife

Commisslion,

The fishery addressed is composed of six species, occurring In the area of jurisdiction of the
Gulf of Mexico Fishery Management Counci! as well as In the territorial seas adjacent thereto and the
" assoclated bays, inlets, wetlands, and upland areas as appropriate, Species include brown shrimp
(Penaeus aztecus lves), white shrimp (Penaeus setiferus Linnaeus), pink shrimp (Penasus duorarum -
Burkenroad), and royal red shrimp (Hymenopenaeus robustus Sml+h1), plus seabobs (Xiphopeneus kroyeri
Heller) and rock shrimp (Sicyonia brevirostris Stimpton), which are Incidental bycatch, The manage-
ment unit is to be equal to the fishery throughout It+s range; however, federa! implementation will
occur only In the fishery conservation 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 shrimp == 132 mi)lion pounds (talls) per year
White shrimp - 64 million pounds (tails) per year
Pink shrimp - 20 million pounds (talls) per year

Royal red shrimp == 0,392 millton pounds (talls) per year

Each year's take of brown, white, and pink shrimp will be heavily influenced by water sallnity
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 +rawling for the other specles,

Seabobs and rock shrimp are caught Incidental to the three main specles of penaeld shrimp, MSY
estimates are weakened because of lack of data.

None of the stocks appear to be biologlcally overfished.
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.

! The genus Hymenopenaeus Is the same as Pleoticus according to Isabel Farfante,



The effects of shrimping on sea turtles and incldental ly caught finfish are considered in the
plan,

The fishery is the most valuable and probably the most diverse in t+he natlon, Harvesters iInclude
(1) a large commercial fleet fishing the Inshore, nearshore Gulf, and open Gulf waters, (2) an
undetermined (but large) number of recreatlional shrimpers malnly fishing the inshore and nearshore
Gulf waters, and (3) a substantial number of balt shrimpers malinly fishing the inshore waters.
Processed products Inctude frozen, canned, fresh, and breaded shrimp as well as a host of speclialty
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, socloeconomic 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 witl
not be favored over another., No recommendations are made on |imiting fishing ef fort because the
resource Is not blologlically overfished. There is Insufflcient socloeconomic data to suggest methods
or reasons, consistent with MFCMA, to limit entry at this Tlme.

During a perlod of public review of the Draft Fishery Management Plan and Environmental I mpact
Statement, 21 public hearings were held and written comments were received by mail, Public comments

and responses are contalined In the Final Environmental Impact Statement.

The plan 1s to be reviewed annual ly so that management measures can be evaluated for their falr-
ness and effectliveness and so that other methods of optimizing yield can be assessed,

Problems in the Fishery (See Section 8.3)

The Council has identified the following problems associated with the fishery and the present
management regime and has prepared the plan objectives to address and alleviate them. In a free
access fishery, a management regime to maximize protein yield and economlc return to the fisherman Is
of Importance,

1) Conflict among user groups as to area and size at which shrimp are to be harvested,

2) Discard of shrimp through the wastefu! practice of culling,

3) The continuing decllne tn the quality and quantity of es*uarlne and associated Inland
habl tats,

4) Lack of comprehensive, coordinated and easily ascertalinable management authorities over
shrimp resources throughout their ranges,.

"5) Conflicts with other fisheries such as the stone crab fishery In southern Fiorida, the
groundfish fishery of the north central Gulf, and the Gulf's reef fish fishery,

6) Incidental capfﬁre of sea turtles,
7) Loss of gear and trawling grounds due to man-made underwater obstructions,

8) Partlal lack of basic data needed for management,

2-2



2,1

GOAL:

Goal and Objectives

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

the greatest overall benefit to the nation with particular reference to food production and recrea-
+ional opportunities on the basis of the maximum sustainable yield as modified by relevant economic,
socfal or ecological factors,

OBJECTIVES:

1. Optimize the yield from shrimp recruited to the fishery,
2, Encourage habitat protection measures to prevent undue loss of shrimp habltat,

3. Coordinate the development of shrimp management measures by the GMFMC with shrimp management
programs of the several states, where feasible,

4, Promote consistency with the Endangered Species Act and the Marine Mammal Protection Act.
5. Minimize the inclidental capture of finfish by shrimpers, when appropriates

6. Minimize conflicts between shrimp and stone crab fishermen. -
7. Minimize adverse effects of underwater obstructions to shrimp trawling.

8, Provide for a statistical reporting system,

2,2 Management Measures Considered and Adopted (See Sec, 8.5.1.1)
In order to obtaln the above objectives, the Counci| has adopted the following management
measures:

Measure 1: Establish a cooperative permanent closure with the State of Fiorida and the U,S,
Department of Commerce of the area delineated In Table 8,3-1 to protect small pink shrimp
unti! 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 during the time when a
substantial portion of the brown shrimp in these waters weigh less than a count of 65 talls

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 Counci! has established an Internal committee
to review and assess the status of Gulf fishery habltats, 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 fiexible management procedures which would

provide regulation by administrative agencies of the shrimp resources in Intand waters and
territorial seas,

2-3



Measure 6: The Gulf states are encouraged to adopt reciprocal internal managemenf decislons
flexible enough to allow joint management of shrimp with other states and with the Department

of Commerce,

Measure 7: Develop and implement an educational program to Inform shrimpers of the current
status of sea turtle populations and of proper methods of resuscitation and refurn to sea of

Incidental ly captured sea turtles,

Measure 8: Encourage research on and development of shrimping gear In order to reduce the inci-
dental catch without decreasing the overall efficiency of shrimping or excessively Increasing

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 confliicts with stone crab
f Ishermen, :

Measure 10: The Gulf of Mexico Fishery Management Council wil | attempt to reduce, where
feasible, the loss of offshore trawlable bottom by establishing within GMFMC, a committee to

monttor and review construction of offshore reefs, with attention to +he needs of the reef
fish and shrimp user groups,

Measure 11: All statistical reporting requirements wiil be mandafbr].

2,3 Operatlional Definitions of Terms Used

Acceptable Biological Catch (ABC) is a seasonal ly determined catch that may differ from MSY for
blological reasons, It may be lower or higher t+han MSY in some years for species with fluctuating
recruitment., I+ may be set lower than MSY in order to rebulld overfished stocks,

Annual Crop is a species which Is harvested essential ly as a O-year class (less than one year of
age).

Boats are crafts that displace less than five gross tons,

Catch Per Unit of Effort (CPUE) is the total number or welght of fish harvested by a defined unit
of fishing effort,

Commercial 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,

Determination for Total Allowable Level of Foreign Fishing (TALFF), The foreign al lowable catch
Is determined by deducting the expected domestic annual harvest from the optimum yleld,

Detritus Is considered as decaying plant material and i+s associated community of microscopic
plants and animals,

Domestic Annual Fishing Capacity (DAFC) Is the total potential physical flshing capacity of the
fleet, modified by logistic factors, The components of the concept are:

8. 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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be Logistic factors determining total annual fishing capacity, (that is, variations in vessel
and gear performance, trip length between fishing locations and landing polnts, weather
constraints, etc.),

Domestic Annual Processing Capacity (DAPC) Is the amount that can be processed f supplies are
avaitable,

Equilibrium Yield (EY) is the annual or seasonal harvest that maintains the resource af‘approxl-
mately the same level of abundance (apart from the effects of environmental variation) in succeeding

$Seasons or years,

Estuarine Dependent Species are those organisms that must complete a portion of their 1ife cycle
within an estuary.

Expected Domestic Annual Harvest+ (EDAH) 1s the total expected catch of the U,S. shrimp fleet,

Fishery Conservation Zone (FCZ) is the area of federatl Jurisdiction, beginning at the outer Iimit
of the states' territorial seas and extending 200 miles from shore.

Fishing Effort is the total fishing gear in use for a specified period of +ime.

Fishing Mortality includes all deaths to the exploited populations associated with the harvesting
" practices. . ~

Growth Overfishing is a level of effort which prevents the explolted population from providing
its maximum yield but does not Impare the reproductive capacity of the stock,

Incidental Catch refers to the catch of specles other than +he target species (bycatch),

Intand Waters (inslide waters) are areas of state Jurisdiction and include all bays and lagoons
intand from the baseline from which the territorial sea Is measured,

Maximum Economic Efficiency (MEE) is that level of fishing effort at which the value to socl ety
of the last unit of shrimp produced Is equal to the cost +o soclefy_of producing that unit,

Maximum Economic Yleld (MEY) is the leve! of harvest from the common property resource that
maximizes the stream of generated net Incomes over +ime.

Maximum Sustainable Yield (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 all causes except capture by man,

Omnivore s an animal which eats whatever dead or alive animal or plant material is avallable,

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

(a) which will provide the greatest overal! benefi+ to the nation, with particular reference to
food production and recreational opportunities; and

(b) which is prescribed as such on the basls of +he maximum sustainable yleld from such fishing,
as modified by any relevant economic, social, or ecological factor.

2-5



Recreatlional Shrimpers are shrimpers who do not se!l thelr catche.

Recruitment Overfishing 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 of young recruited to the fishery,

Sbawner-Recrulf Relationship Is the quantiflable relationship between the number of reproducing
adults and the resulting number of young recruited to the flishery,

Stock is a group of fish manageable as a unit,
Target Species are the species at which the fishery Is directed.
Territorial Sea Is the area of state jurisdiction extending from the baseline to three nautical

miles seaward for Alabama, Mississippi, and Loulsiana, and to nine nautical miles for Texas and the
Florida west and northwest coasts,

Total Allowable Level of Forelgn Fishing (TALFF) is any surplus in the optimum yleld above the
expected domestic annual harvest,

_ Unit Fishing 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 1s the amount of a species harvested by man,
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3,0 DESCRIPTION OF FI|SHERY

3.1 Area and Stocks Involved

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 Council as well as In the area of Jurisdiction
of the various Gulf states including their territorial seas, associated bays, intets, wetlands, and

upland areas as appropriate,

Conslderation of this large area Is necessary because of the migratory natures of the explol ted
species and fishermen, the critical role of estuaries In the life cycles of the dominant shrimp
specles, and the Impacts upland alterations may have on the quality of shrimp habitat,

Shrimp species within the fishery are:

Brown shrimp (Penaeus aztecus |ves)

White shrimp (Penaeus setiferus Linnaeus)

Pink shrimp (Penaeus duorarum Burkenroad)

Royal red shrimp (Hymenopenaeus robustus Smith)

Seabobs (Xiphopeneus kroyer| Hel ler) INCIDENTAL BYCATCH
Rock shrimp (Sicyonia brevirostris Stimpton) INCIDENTAL BYCATCH

In addition to these shrimp specles, shrimpers also catch sea turtles and other shel Ifish 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 elther endangered or threatened under the UeS.
Endangered Species Act which prohibits capture of endangered species, Though primary responsibility
for protection of these sea turtle species lies with the National Marine Fisher|es Service and the
U.S. Fish and Wildlife Service, the plan contains appropriate suggestions to minimize the Impact on
sea turtle populations, The Incldental catch of other shellfish and finfish s 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
into food for scavengers, Many of these resources can be used by other national interests, Primary
responsibllity for managing these resources lies with the GMFMC, NMFS, and the Gulf states.
Management plans are currentiy being prepared by GMFMC for two ma jor bycatch groups--groundflish and
reef fish=-—~in which appropriate measures are suggested to reduce this bycatch, In addition, the
groundfish management plan contains a thorough treatment of current efforts to develop markets for

these discarded specles,

Brown shrimp range along the north Atfantic and Gulf of Mexlco coasts from Martha's Vineyard,
Massachusetts, to the northwestern coast of Yucatan. The range is not continuous but is marked by an
apparent absence of brown shrimp along Florida's west coast between the Sahibe! and the Apalachlicola
shrimping grounds (Perez Farfante, 1969). In the U.S. Gulf of Mexico, catches are high along the
Texas, Loulsiana, and Misslssippl 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 of f the Texas coast towards Mexico has

been proposed (Gunter, 1962), There Is some speculation that the Mississippl 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 gradual ly declines to an Apri! low.



White shrimp range along the Atlantic coast from Fire Isiand, New York, to Saint Lucle 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 Loulsiana 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. Annual catch has two peaks: the major one In late summer-early fall, 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
along the entire north central and western Gulf,

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 |slands
- and the northern coast of Yucatan, Major concentrations are off southwest Florida and In the south-
eastarn part of Golfo de Campeche (Perez Farfante, 1969),

The two major pink shrimp grounds in the United States are the Tortugas and Sanibe! grounds in
southwaestern Florida. There Is little movement of shrimp between these grounds, and they are derived
from targely different estuarine areas (Costello and Allen, 1965),

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 malnly 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 Guianas, 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,
in the western Atlantic; (2) south-southeast of the Dry Tortugas In the Florida Straits; and (3)
southeast of the Misslissippt River Delta In the Gulf of Mexico (Roe, 1969),

Seabobs are caught most often In shallow waters at six to seven fathoms or less and almost never
in estuaries (Renfro and Cook, 1963), U.,S, catch is highest along the Louisiana coast in October

t+hrough December,

Rock shrimp occur along the Atlantic coast from Virginfa 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 Panhandle area of Florida at depths of 10 to 22 fathoms .
(Christmas and Etzold, 1977),

3.2 History of Exploitation

3+42.1 Domestic Fishery
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3.2,1,1 Description of User Groups

The shrimp fishery of the Gulf can be divided Into four general categories of users == harvesters
(directiy Involved In the taking of shrimp), processors, marketers, and consumers,

The actual taking of shrimp Is done by recreational flshermen, commerclal balt shrimpers, and
commerclal (food) shrimpers, The commerclal shrimp user category includes employees as well as owners
of vessels and may be divided Into smaller boat operations, which are restricted to Intand bay and
éhallow of fshore activitles, and the of fshore vessels, which range from the territorial seas out to
the (Imlts of the FCZ and Into forelgn waters,

The structure of the shrimp fishery Includes a large number of harvesters, the boatyard and gear
Industry, and the supplliers of Ice and fuel (essentlal Inputs for shrimping operations),

Processors Include the shrimper as a flrst level processor, [f he heads the shrimp, Flish houses
may perform one or all processing activities such as headlng, peellng, grading, packing (n Ice, and
freezing, cooking, or drying. The non-shrimper processors handi{e the shrimp between the fish house
and the purchaser, The three baslic types of processors are: (1) producers of "green" (fresh) or fro=-
zen shrimp; In 1974 they accounted for 86.25 milllon pounds valued at $152.6 mI{(lon, or 59 percent of
the total value of shrimp produced In the Gulf that year; (2) "breaders,” who In 1974 produced 52,66
mii{lon pounds of breaded shrimp (including Imports) valued at $75,7 mi{{lon, or 29 percent of the
total value of shrimp processed In the Gulf region (Florida and Texas accounted for 91 percent of the
breaded shrimp); (3) canners, who general |y use smal(= to medium-sized shrimp; such cannling plantS are
located primarily In south Loulsiana and MIsslissippl, with the greatest concentration found In the New
Orieans area, They accounted for $13,1 mililon worth of canned shrimp represented by 1.9 milllon
standard cases, or seven percent of the total value of all shrimp processed In the Gulf reglon. In
addition, there Is a wide array of speclalty Items such as drled shrimp, gumbo, etc.

Restaurants are also an Important processing entity, I+ |s estimated that more shrimp are
consumed In restaurants than used In homes. The role of restaurants as processors ranges from
minimal, [Imited to the actual cooking process, to the handiing 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 thelr processing functlion {imited to possibie repackaging. Transportation
of shrimp Is usually handled by trucks operated by the wholesale marketing ent|tles.

Consumers are glven a cholce of several different ways to purchase shrimp, ranging from heads-on
_to stove=-ready status,

3.2.1,2 General Description of Flshery Effort

Prior to the Introduction of the otter trawi! In 1917, most shrimp were commerclally harvested In
shallow Inshore areas with haul selnes, White shrimp were the maln shrimp caught and marketed until
the early 1950s, OQuantities of seabobs and brown shrimp were used for dried products, During these -
years, flshing 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 trawis which operated
within about six miles of shore, However, vessels occaslonal [y went out about ten miles and, In some
Instances off Loulsiana, out fifty miles. Wing or butterfly nets were also used In Louislana passes,
By the early 1950s, Increased markets for brown and pink shrimp and the discovery of new fishing
grounds Inltlated a period of rapid expansion of the shrimp Industry, As a result, some vessels began
to move farther offshore because of the Increasing difficulty of making profitable catches on tradi-
tlonal fishing grounds., By the early 1960s, U,S, shrimp vessels were fishing off the coasts of Mexico
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and South America, A major change In gear methodology took place In the late 1950's wilth the Intro-
ductlon 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-traw! has become
popular in the offshore Gulf shrimp fleet because of Its efficiency (Figure 3.,2-11), With this
arrangement four small trawls are towed instead of two from a single vessel., The inshore shrimp
fishery is primarily confined to the territorlal waters of each of the Gulf states. There are
numerous small boats rigged with single otter trawls which harvest shrimp commercially from the bays
and marshes, Some of the boats may flsh in the Gulf during favorable weather conditlons, especially

for white shrimp,

Fishlng efforts for royal red shrimp occur intermittently when shrimping along the coast is poor,
Royal red shrimp are harvested from vessels using a single trawl, The deep-water habitat of the
specles necessitates the use of heavier winches and cables than are used to catch shal low-water shrimp

specles and, In general, the use of larger vessels,

The live-balt shrimp fishery Is generally limited to bays and the shal low inshore waters of the
Gulf, Balt 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 remaining Gulf states Is usually dependent upon white and brown shrimp, which
are harvested with boats 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 raplidly sorting the
catch, The 1imited capacity of 1lve-holding faci!ities aboard the boat and the perishabllity of Hve
shrimp probably restrict bal+ shrimping operéflons Yo areas near the dealer where the catch Is sold.
The dealer In turn, however, may transport live shrimp considerable distances, l.e., 200 or more
miles,

Recreational shrimping ef forts are generally concentrated in shallow inshore waters, though few
Individuals may occaslonal ly venture Into the territorial sea during favorable weather condltions, It
Is unlikely, however, that any recreational shrimpers operate In the fishery conservation 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 recreatlonal
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 localized areas.

The actual amount of flshing effort applied in the shrimp fishery and a more descriptive analysls
of the gear employed are discussed In detall 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, Flishing effort in the shrimp
fishery from a physical standpoint Increases through more vessels entering the fishery and through
more technologically efficlient harvesting techniques., More units of eoffort due these two factors
occur due to industry responses to high profit levels and returns on Investment. Because of the open
access characteristic of the shrimp flshery and some perlods of rapidly rlslhg product prices, fishing

"effort sometimes reaches levels beyond that which ylelds satisfactory economic returns during certaln

- time perlods. The reasons for this occurrence In a fishery and its relation to perlodical ly poor finan-

clal years In the shrimp fishery are discussed In de*all In Sectlions 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 commerclal 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, 1880-1975), These two data sets are
not Tdentical., The catch Is the amount of shrimp caught In a speclfic Inshore or of fshore area,
Landings are the total catch, whose origin may not be known, delivered at a port and sold commerciatlly,
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3.2.1.3,1 Commerclial Catch Trends by Species

Annuat Catch Patterns

The average annual reported commercial catch of shrimp * one standard deviation) by species in
the U,S, Gulf area:

Brown shrimp ! 66,5 hat 16.6 milllon pounds (talls)

White shrimp ! 36.9 * 7.2 million pounds (tails)

Pink shrimp | 13,0 X 1.8 million pounds (tails)

Royal Red shrimp * 83 X ,091 miition pounds (talls)

Seabob shrimp ** 1.4 X 1.6 million pounds (talls)

Rock shrimp *##* 3312 358 millton pounds (talls)
! 1963-1977

* 1959-1975
**  1959-1975
4% 1971-1976

The most recent information, 1977, indicates that brown, white and pink shrimp account for 97 percent
of the total catch, This reflects essentially no change from the average total catch of 98 percent
for the 1959-1975 period, :

Shrimpers, processors, consumers, and raesource managers recognize the historical annual variation
in annual catches of the dominant species (brown, white, pink), The vulnerabliity of shrimp during
the critical estuarine growth phase to environmental pertubations Is the baslc cause of catch
varlation (Sectlon 4.1). Griffin and others (1976) calculated a yield functlon for shrimp using the
level of discharge from the Mississippl, Discharge was useful because of Its impact on salinity and
temperature while the shrimp are In the nursery ground, Two recent incidences of environmentally
Induced problems with shrimp production resulted in the Smal!l Buslness Administration (SBA) declaring
areas of Loulstana and Texas to have suffered economic disasters, Tropical storms In coastal areas of
Texas during 1979 caused heavy ralns which SBA found to adversely affect the shrimp catch, Heavy
spring rainfalls in Loulslana during 1980 were Judged by SBA to have severely Impaired brown shrimp
catch, Both of these natural events caused unacceptable variation, In the eyes of SBA, in earning
potential of small businesses, The varlation In catch of the three minor species Is more related to -
the market conditions and the supply of other shrimp than to varlaﬂon in thelr abundance, This Is
particularly evident for seabob shrimp, Primarily a fall-early winter fishery of f Loulsiana, catch has
fallen only once between 1969-1975 compared to the white shrimp flshery decline In catch during flve of
those years (Flg. 3.2-1 and Fig. 3.2-2), '

Catch for a given year appears to be Independent of the preceeding year's catch, The absence of
any deflned spawner-recrult relationship suggests that the shrimp catch can fluctuate widely from year
to year, The critical determinant is estuarine environmenta! conditions which vary annuaily, 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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Annual catch of minor specles has increased with time (Table 4.7-3), As effort Increased to
harvest major specles, 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. talls with an average Increase of 14,000.:_5,000

pounds of talls per year (1963-1976),

The acceptabi|lty of seabob shrimp in Loulstana 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
incldential catch during white shrimplng 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 recent, with the first report oceaurring in 1971,
Catch for the 1971-76 period is listed in Table 4.7-3, Rock shrimp are mostiy caught Incldental ly
with other specles, especlally pink shrimp (Table 4,7-9), howaver, a smal| dlrected fishery does exist,

Area Distribution of the Catch

The reported commercial catch of shrimp Is classified by NMFS Into 21 areas along the U,S. Gulf
CO&S"’ (F 'g. 3.2“3).

The average annual commercial catch by area ls compared for brown, white, and pink shrimp In Fig.
342-4 and for royal red, seabob, and rock shrimp in Fige 3.2-5,

Brown and white shrimp exhibit+ a similar broad peak in catch from the Apalachee to Brownsvi | le
areas, PlInk shrimp catch Is substantial in the Key West to Apalachee Bay areas., There Is little
overlap of dominant pink areas with brown or white shrimp.

Brown shrimp catch ndrmally exceeds two million pounds of talls annually In each of the NMFS grid
areas in the Biloxl to Brownsviile areas. The Freeport area normaliy has the largest catch, averaging
12 milllon pounds of talis annually, White shrimp catch normally exceeds four mililon pounds of talls
annual ly In the Barataria, Terrebonne, and Atchafalaya areas, Catches from the Rockefel ler through
Freeport areas are also normally high, averaging about 2,5 milllon pounds of talls annual ly, Pink
shrimp harvest is concentrated in the Dry Tortugas areas with an annual catch of nine mi!iion pounds

of talls,

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 Misslssippl River and Is reported for the Bilox! and Barataria areas,
Catch is highest from January through June and in September and occurs at depths of 100 to 300
fathoms. Seabob catch Is normally highest In waters associated with the Loulsiana coast, peak catch
normal ly occurring in the Atchafalaya area at 0.5 mllllon pounds annual ly, Rock shrimp catch (1971 to
1975) Is mainly limited to waters assoclated with Florida. Annual catch Is highest in the Panama City
and Apalachee areas, -

Month, Depth, and Size Patterns in Catch of Brown, White and Pink Shrimp

Brown and white shrimp exhibit distinct annual cycles In thelr abundance and size at different
depths In the shrimping grounds of the U.,S, Gulf, Although pink shrimp have an expected slize-depth
relationship (Section 4,1), thelir seasonal and size patterns In reported commercial catch are not as
dramatic as those of brown and white shrimp; pink shrimp have a more or less continual recruftment in
the Dry Tortugas area and Florida has practiced area closures to protect 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 recruitment of plink
shrimp In the Dry Tortugas area and closure of the Tortugas shrimp bed by Florida to protect under-
slzed shrimp,
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Figure 3.2-3. National Marine Fishery Service Shrimp Fishery Grid Zomnes
in the US Gulf of Mexico (US Department of Commerce, Gulf
Coast Shrimp Data, 1959-1975).
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As shown In Flg, 3,2-6, the flshery on O-year class brown shrimp normally 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!lfon pounds of talils, Although I+ consists malnly of smaller slze shrimp,
this Inshore catch 1s popular among recreational and smail boat commercial shrimpers whose gear does

not normally allow them to fish the open waters of the Gulf,

The offshore fishery for brown shrimp peaks in July and August at depths of 11 to 20 fathoms.
The dominant size class in the reported commercial catch Is 3! +o 40 tails to the pound, The actual
average size shrimp caught may be much smaller since a conslderable number of undersized shrimp are
discarded off the Texas coast (Baxter, 1973; Sectlons 4,7 and 8,3) and the primary brown shrimp catch

during this time also occurs of f 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 shrimp of a count less than 21 talls to the pound,

The slze-depth-month patterns in white shrimp catch are not as simple as those of brown shrimp,
but they do reflect the annual nature of the white shrimp's life cycle, The flshery on the O-year
class white shrimp, spawned in the spring and summer, essentlially begins In August and September
(Fige 3.2-7), The white shrimp catch in Internal waters contalns much larger size shrimp than does
the brown shrimp catch, This size difference reflects the rapid growth rate of white shrimp and their
tendency to leave the estuaries at a. larger slize than brown shrimp. Catch remains comparatively High
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 talls and over count group In October through December
reflects a decline In the growth rate of white shrimp as wel! as a migration of shrimp to deeper
waters, Both of these phenomena are assocliated with cold fronts advanclng during these months and the

accompanyling decline In temperature,

Catch declines from December through February. The decline reflects, In part, adverse weather
conditlons for shrimping but also the dwindling suppllies and comparatively small size of white shrimp

during this period,

In March through June with the spring warming of the estuarles and shal low Gulf, the overwintered
white shrimp are belleved to exhibit an Increase In their growth rates, This Increase Is reflectsd in
the commercial catch: peak slize classes of white shrimp shift from those greater than 67 talls 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 fnshore catch of white shrimp reflects the reentry of overwintering white shrimp Into
the estuaries for a perlfod of pre-spawning growth,

Catch by Size, State, and Specles for Brown, White and Pink Shrimp )

Ditferent harvesting strategies have developed among the several Gulf states, These dlfferences
‘largely relate to the evolution of the dominant fisherles at different times (Section 3.2.1.2). The
Loulslana—Mlsslsslppl fishery developed comparatively early on Inshore and nearshore Gulf con~
centrations of white, brown, and seabob shrimp., The brown shrimp fishery In Texas and the pink shrimp
fishery In Florida developed In the 1950s on of fshore concentrations of shrimp In comparatively deep
water, In large part local management still reflects the needs of the historical fisherles in these
areas for shrimp of certain sizes or of thelr gear restrictions limiting the depth of harvest,

Tables 3,2-1 and 3,2-2 compare estimates of the average commercial (1963 to 1976) catch of brown,

white, and pink shrimp In the varfous reported size categories in terms of pounds and estimated number
(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, 1959-.:75).
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.
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Figure 3.2-7.
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White 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;
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Figure 3.2-8.
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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 r
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