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2,0  INTRODUCTION

The Magnuson Fishery Conservation and Management Act (Public Law 94-265) provides for excluslve
United States management authorlty 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 Gulf of Mexico states of Loulsiana, Misslssippi, and Alabama and nine nautical miles for Texas and
the west and northwest coasts of Florida) to a polnt 200 miles from shore, Responsibility for
developing a shrimp flishery management plan for the Gulf of Mexico Is vested in the Gulf of Mexico
Fishery Management Councl|; and implementation and enforcement of any regulations pertinent to the
management of fisherles within the fishery conservation zone are the responsibility of the Secretary
of Commerce and Secretary of the Department whereln 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, Mississippl, Louisiana, and Texas). Authority
for Implementing state regulations Is vested in the Florida Department of Natural Resources, the
Alabama Department of Conservation and Natural Resources, the Mississippl 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 Councll 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 Ives), white shrimp (Penaeus setiferus Linnaeus), pink shrimp (Penaeus duorarum
Burkenroad), and royal red shrimp (Hymenopenaeus robustus Sml+h1), plus seabobs (Xiphopeneus kroyeri
Hel ler) and rock shrimp (Sicyonia brevirostris Stimpton), which are Incidental bycatch, The manage-
ment unit is to be equal to the fishery throughout Its range; however, federa! implementation will
occur only In the fishery conservation zone,

Biological aspects of the shrimp specles have been reviewed, and the maximum probable catch lIs
estimated at: (see Sec, 4.7.1.1)

Brown shrimp == 132 mil}lion pounds (talis) per year
White shrimp - 64 million pounds (talls) per year
Pink shrimp - 20 millfon pounds (talls) per year

Royal red shrimp == 0,392 millton pounds (tails) 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 sustalnable yield (MSY)
estimates for the seabobs and rock shrimp cannot be made with any authority because they are caught
incidental ly by fishermen +rawlilng 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 biologlically overfished,
Major concern for future stocks Is related to concern for adequate habltat, 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 |sabel Farfante,



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

The fishery is the most valuable and probably the most diverse In the natlon, Harvesters Include
(1) a large commercial fleet flshing the Inshore, nearshore Gulf, and open Gulf waters, (2) an
undetermined (but large) number of recreatlional shrimpers mainly fishing the inshore and nearshore
Gulf waters, and (3) a substantial number of balt shrimpers mainly fishing the inshore waters,
Processed products Include frozen, canned, fresh, and breaded shrimp as wel! as a host of speclialty
items., Present management regimes differ In the fishery over the allowable size of shrimp at first
harvest as slze Is related to whom can harvest and process the shrimp.

Unfortunately, socloeconomic data are Insufficlent 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 recommendatlions to reduce the waste of current culiing practices so that one user group witl
not be favored over another, No recommendations are made on limiting fishing ef fort because the
resource Is not blologically overfished. There is Insufflcient socloeconomic data to suggest methods
or reasons, consistent with MFCMA; to limit entry at this time,

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

and responses are contained In the Final Environmental Impact Statement.

The plan 1s to be reviewed annually so that management measures can be evaluated for thelr falr-
ness and effectiveness and so that other methods of optimizing yield can be assessed,

Problems in the Fishery (See Sectijon 8,3)

The Counci! has lIdentiflied the following problems associated with the fishery and the present
management regime and has prepared the plan objectives to address and alleviate thems 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!l practice of culling,

3) The continuing decline in the quality and quantity of estuarine and associated Inland
habltats, '

4) Lack of comprehensive, coordinated and easlily 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 capfdre of sea turtles,
7) Loss of gear and trawling grounds due to man-made underwater obstructions,

8) Partial lack of basic data needed for management,



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,
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Measure 6: The Gulf states are encouraged to adopt reciprocal internal management declslons
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 incl-
dental catch without decreasing the overall efficiency of shrimping or excessively increasing

the cost of gear,

Measure 9: Conslistent 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
f ishermen, i

Measure 10: The Gulf of Mexlco Fishery Management Council| wili 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 the needs of the reef
fish and shrimp user groups.

Measure 11: All statistical reporting requirements will be mandafbry.

2.5 Operational Definitions of Terms Used

Acceptable Blological Catch (ABC) Is a seasonal ly determined catch that may differ from MSY for
biologlcal reasons, |t may be lower or higher than MSY in some years for specfes with fluctuating
recruitment. I+ may be set lower than MSY in order to rebufld overfished 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 flve 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 sel!l 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 allowable catch
Is determined by deducting the expected domestic annua! harvest from the optimum yleld,

Detritus Is considered as decaying plant material and its associated community of microscoplic
plants and animals,

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

Domestic Annual Processing Capacity (DAPC) Is the amount that can be processed if supplies are
avallable.

Equiiibrium Yield (EY) is the annual or seasonal harvest that maintains +he resource af‘approxl-
mately the same leve! 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 thelir life cycle
within an estuary.

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

Fishery Conservation Zone (FCZ) is the area of federal jurisdiction, beginning at the outer |imi+
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 time.

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

Growth Overfishing is a leve! 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 specles other than the target spectes (bycatch).

Intand Waters (inside 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 soclety
of the last unit of shrimp produced Is equal to the cost to soclety of producing that unit.

Maximum Economic Yleld (MEY) s the level of harvest from the common property resource that
maximizes the stream of generated net incomes over time,

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 condittions,

Natural Mortality includes deaths from all causes except capture by man.

Omnivore is an animal which eats whatever dead or alive animai or plant materia! is avallable,

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

(a) which wil| 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 basls of the maximum sustainable yleld from such fishing,
as modlfied by any relevant economic, soctal, or ecological factor.
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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 FISHERY

3.1 Area and Stocks Involved

The fishery being addressed is comprised of the speclies listed below and occurs in the area of
Jurisdiction of the Gulf of Mexico Fishery Management Counci! as well as In the area of Jurisdiction
of the varlous Gulf states including thelr territorial seas, associated bays, Intets, wetlands, and

upland areas as appropriate,

Consltderation of this large area 1s necessary because of the migratory natures of the explolted
specles and fishermen, the critical role of estuarlies In the life cycles of the dominant shrimp
specles, and the impacts upland alterations may have on the quality of shrimp habftat,

Shrimp speclies 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 kroyerl| 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 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 Incldental 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
into food for scavengers, Many of.these resources can be used by other national interests., Primary
responsibl ity for managing these resources lies with the GMFMC, NMFS, and the Gu!f states.
Management plans are currentiy being prepared by GMFMC for two major 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 speclies.

Brown shrimp range along the north Attantic and Gulf of Mexico 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 Sanibe! and the Apalachlicola
shrimping grounds (Perez Farfante, 1969), In the U,S. Gulf of Mexico, catches are high along the
Texas, Louisiana, and Misslissippl 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 gradually declines to an Apri! low.



White shrimp range along the Atlantic coast from Fire Istand, 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
t+he 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), |t has been suggested that again
the Mississippl River may act as a barrier In east-west migration (Lindner and Anderson, 1956; Perez

Farfante, 1969),

White shrimp are a comparatively shal low-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 Mississippl River to the Freeport, Texas, area, though catch is cons iderabte
along the entire north central and western Gulf,

Pink shrimp range along the Atlantic from lower Chesapeake Bay south to around the Florlida Keys
and up and around the Gulf coast to Isla MujJeres, 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-
eastern 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
southwestern Florida, There is 1ittle movement of shrimp between these grounds, and they are derived
from largely 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 Straitts; and (3)
southeast of the Mississippt 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 Loulisiana coast in October
t+hrough December,

Rock shrimp occur along the Atiantic 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

3.2.1 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 Iinland bay and
éhallow of fshore activitles, and the of fshore vessels, which range from the territorlial seas out to
the {Imlts of the FCZ and Into forelgn waters,

The structure of the shrimp fishery Incl{udes a large number of harvesters, the boatyard and gear
industry, and the supplliers of Ice and fuel (essentlal inputs for shrimping operations),

Processors Inctude the shrimper as a flrst level processor, It he heads the shrimp. Flsh houses
may perform one or all processing actlivitles such as headlng, peellng, grading, packing In Ice, and
freezing, cookling, or drying. The non-shrimper processors hand{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 mll{lon, or 59 percent of
the total value of shrimp produced In t+he Gulf that year; (2) "breaders," who In 1974 produced 52,66
mi{{lon pounds of breaded shrimp (including Imports) valued at $75,7 mili{lon, or 29 percent of the
total value of shrimp processed In the Gulf reglion (Florida and Texas accounted for 91 percent of the
breaded shrimp); (3) canners, who general ly use smal (= to medium=sized shrimp; such canning plantS are
located primarily In south Loulsliana and Mississippl, with the greatest concentration found In the New
Orleans area., They accounted for $13,1 ml[l{lon worth of canned shrimp represented by 1.9 milllon
standard cases, or seven percent of the total vaiue of ail shrimp processed In the Guif reglon. In
additlon, there Is a wide array of specfalty Items such as dried shrimp, gumbo, etc.

Restaurants are also an [mportant processing entity, It Is 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 handl{ing of shrimp In raw and unpeeled form,

Marketing of shrimp lnvolves every stage of the Industry; there also are groups which engage
solely In marketing, with thelr processing functlion (Imited to possible repackaging. Transportation
of shrimp Is usually handled by trucks operated by the wholesale marketing entlitles,

Consumers are gliven a cholce of several dlfferent ways to purchase shrimp, ranging from heads-on
~to stove-ready status,

3.241.2 General Description of Fishery Effort

Prior to the Introductlion of the otter traw! In 1917, most shrimp were commerclally harvested In
shallow Inshore areas wlith hau! selnes, White shrimp were the maln shrimp caught and marketed untlil|
the early 1950s, Quantitles of seabobs and browri shrimp were used for dried products, During these -
years, flshing efforts were concentrated In areas where white shrimp were abundant. From 1917 to.+the
{ate 1940s, most shrimp were caught from vessels rigged with single otter trawis which operated
within about six miles of shore. However, vessels occaslonally went out about ten mlifes and, In some
Instances off Louisiana, out fifty miles, Wing or butterfly nets were also used In Loulslana passes.,
By the early 1950s, Increased markets for brown and pink shrimp and the discovery of new fishing
grounds Inltiated a perlod of rapld expansion of the shrimp Industry, As a result, some vessals began
to move farther of fshore 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 with 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 recentiy the twin-traw! has become
popular In the offshore Gulf shrimp fleet because of Its efficlency (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 territorial 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 fish in the Gulf during favorable weather conditlons, especially

for white shrimp,

Fishing 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 necessltates the use of heavier winches and cables than are used to catch shal low-water shrimp

species 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 equlpped 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 llve shrimp Is minimized
by trawling for short durations during the cooler early morning hours and then rapldly sorting the
catch, The 1imited capacity of iive-holding facilities aboard the boat and the perishabllity of Hve
shrimp probably restrict balt shrimping operations to areas near the dealer where the catch is sold,
The dealer In turn, however, may transport live shrimp considerable distances, [.8., 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, |t
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 recreational
catch Is harvested with otter trawis, 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 analysis
of the gear employed are discussed In detafl 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 standpolint 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., Because of the open
access characteristic of the shrimp flshery and some perfods 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 it+s relation to perlodically poor finan-

clal years In the shrimp fishery are discussed in de?a!! 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 commerclal catch by species (U,S, Department of Commerce, 1959-1975), The second is the re-
ported commerclal landings by state (U.S. Department of Commerce, 1880-1975), These two data sets are
not ldentical, 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 commerclally,
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3.2.1.3,1 Commercial Catch Trends by Species

Annuat Catch Patterns

The average annua! reported commerclial catch of shrimp (* one standard deviation) by species in
the U,S5, Gulf area:

Brown shrimp ! 66,5 r 16.6 million pounds (talls)

White shrimp ! 36,9 * 7.2  million pounds (talls)

Pink sheimp | 13.0 X 1.8 million pounds (tails)

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

Seabob shrimp ** 1.4 X 1.6 mitlion pounds (tails)

Rock shrimp *##* o331 X 358 million pounds (tails)
! 1963-1977

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

The most recent information, 1977, indicates that brown, whlte 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 resource managers recognize the historical annual variation
in annual catches of the dominant species (brown, white, pink), The vulnerabllity of shrimp during
the critical estuarine growth phase to environmental pertubations Is the baslic cause of catch
varlation (Section 4.1). Griffin and others (1976) calculated a yield function for shrimp using the
level of discharge from the Mississippl, Discharge was useful because of Its impact on salinity and
tomperature while the shrimp are In the nursery ground. Two recent incidences of environmentally
induced problems with shrimp production resulted in the Small Busliness Administration (SBA) declaring
areas of Loulslana 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 varfation, In the eyes of SBA, In earning
potentlal of small businesses, The vartation In catch of the three minor species Is more related to
the market conditions and the supply of other shrimp than to variation in thelr abundance. This Is
particularly evident for seabob shrimp, Primarily a fall-early winter fishery off Loulsliana, catch has
fallen only once between 1969-1975 compared to the white shrimp flishery decline in catch during five of
those years (Flg, 3.2-1 and Fig. 3.2-2), '

Catch for a glven year appears. to be Independent of the preceeding year's catch, The absence of
any deflined spawner-recrult relationship suggests that the shrimp catch can fluctuate widely from year
to year, The critical determinant is estuarine environmenta! conditlions which vary annually, often
times radically, No apparent or significant |inear trends In annual catches of brown, white, or pink
shrimp (Fige 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 Loulsiana by the canning Indusiry 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 shrimpling actlvities (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 ocaurring in 1971,
Catch for the 1971-76 period is listed in Table 4.7-3, Rock shrimp are mostiy caught fncldental ly
with other specles, especlally pink shrimp (Table 4,7-9), howaver, a small directed 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
coast (Fig. 3.2-3),

The average annual commerclal catch by area ls 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 exhibl+ a similar broad peak in catch from the Apalachee to Brownsvllla
areas, PInk shrimp catch Is substantial in the Key West to Apalachee Bay areas, There is littie
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 Bilox! to Brownsviile areas, The Freeport area normally has the largest catch, averaging
12 milllon pounds of talls annually., White shrimp catch normally exceeds four million pounds of talls
annual iy in the Barataria, Terrebonne, and Atchafalaya areas, Catches from the Rockefel ler through
Fresport areas are also normally high, averaging about 2.5 mi!llon pounds of talls annually. Pink
shrimp harvest is concentrated in the Dry Tortugas areas with an annual catch of nine miiilon 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 Mississippl River and is reported for the Biloxl and Baratarla areas.
Catch 1s 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 miillon pounds annually, Rock shrimp catch (1971 to
1975) 1s mainly limited to waters assoctated with Florida. Annual catch Is highest in the Panama City
and Apalachee areas, :

Month, Depth, and Size Patterns iIn 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 size-depth
relationship (Section 4.1), thelr 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 recruitment In
the Dry Tortugas area and Florida has practiced area closures to protect undersized plnk 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 falrly continual recrultment of plnk
shrimp In the Dry Tortugas area and closure of the Tortugas shrimp bed by Florida to protect under-
slzed shrimp,
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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 talls to the pound., The Inshore catch peaks In June at an
average catch of 6.6 miliion pounds of talls, Although it consists mainly of smaller slize shrimp,
this Inshore catch Is popular among recreational and smal| boat commercial shrimpers whose gear does

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

The of fshore flishery 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 31 to 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 1s relatlively 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, essentially 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 slze difference reflects the rapid growth rate of white shrimp and their
tendency to leave the estuaries at a larger slze than brown shrimp, Catch remains comparatively Hlgh
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 ftn October through December
reflects a decline In the growth rate of white shrimp as well as a migration of shrimp to deeper
waters, Both of these phenomena are associated with cold fronts advancing during these months and the
accompanying decline In temperature,

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

In March through June with the spring warming of the estuaries and shal low Gulf, the overwintered
white shrimp are bellevaed to exhibit an Increase In their growth rates. Thls Increase Is reflectsd in
the commercial catch: peak slze classes of white shrimp shift from those greater than 67 talls to the
pound to 31 to 40 talls to the pound tn March, to shrimp 15 to 20 talls 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 Slze, State, and Specles for Brown, White and Pink Shrimp i

Different harvesting strategies have developad among the several Gult states, These differences
‘largely relate to the evolution of the dominant fisherles at different times (Section 3.2.1.2). The
Loulsiana-Mississippl 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 flsherles in these
areas for shrimp of certain sizes or of thelr gear restrictions !imiting 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 various 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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Catch from the states of Mississlippi and Alabama were comblined due to similaritlies In the minimum
size of harvest and overlapping areas In the reported catch statistlics.

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 commerclially In the U.S. Gulf of Mexico, The catch asso=
clated with Loulsiana accounts for 40 percent of the poundage but 64 percent of the number of commer-
clally caught brown shrimp, The apparent discrepancy {les In the fact that Loulslana Is estimated to
harvest a tremendous number of shrimp In the smallest commerclal slze category, some 54 percent of
average total catch of brown shrimp In the Guif, Much of these shrimp are utliized In the Loulslana
canning Industry, Conversely, the reported catch of brown shrimp off Texas, peaks at a larger slze,
31 +o 40 talls to the pound of shrimp, There are no shrimp canneries In Texas and much of thls pro=-
duct Is utlllized by the fresh-frozen Industry., The Introduction of several peeling machlnes has
recent(y allowed utlllization of smaller shrimp, however, The Mississippi-A{abama and Florida catches
of brown shrimp exhiblt a peak catch at 51 +o 67 talls to the pound size category,

Loulsiana has by far the largest catch of white shrimp, accounting for some 82 percent by number
and 77 percent by welght of the average reported catch., As with brown shrimp, the peak In catch
occurs In the smallest commercial slize group, though there [s a comparatively better mix of {arger
slze shrimp than with brown shrimp, The Texas white shrimp catch peaks at a size similar to the brown
shrimp catch, or 31 to 40 talls to the pound, Though the Florida white shrimp catch peaks at the same
size class as Its brown shrimp catch, the Misslssippi-A{abama catch of white shrimp péaks at a larger
slize, 15 to 20 talls to the pound In ferms of welght, and 31 to 40 talls to the pound In terms of

number,

Florlda accounts for 98 percent of the pounds and numbers of pink shrimp caught In the reported
commerclal fishery of the U.S, Gulf of Mexico, Pounds and numbers both peak at a slize of 51 to 67

talls to the pound.

Although the previous{y mentioned difference [n harvesting strateglies has resuited in larger
shrimp belng harvested In Texas vis=a=vis Loulsiana—Mlsslsslppl, there has been a trend toward ({anding
more smail shrimp, Calllouet, et al., (1979) report that for brown and white shrimp In both Loulsliana
and Texas there was a signiflicant trend toward [ncreased proportions of smal{l shrimp in the 1959 to
1976 catches. Louislana catches contaln greater proportions of small shrimp than Texas catches. It
Is Important to note that the proportlon of Loulslana Inshore catch In the 68 count and smal {er 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 Landing Trends by State

The historical pattern of landIngs among states during 1880-1975 Is evident In Figure 3,2-9,
Landings data d(ffer from the catch data used In the preceding section, Landings are reported In
heads=on units and are atiributed to the state where off-loaded regardless of catch {ocatlon, Due to
the lengthy historlical perlod portrayed, the data may not have been collected consistentiy; however,
‘the data are sultable for reflecting long run trends-and accurately deplict In recent time the frequenf
flucfuaflon In landIngs, :

Before about 1920, Loulslana and MIssissippl were the dominant shrimp producing states [n the
Gulf, Between 1920 and 1948 the fisherles of f Texas and Alabama began to rival that of Mississippl,.
At the same tIme, loulsliana's landings far exceeded any of the other states. Durling these eariy years
the fishery was mainly an Inshore and shallow water flshery predominant{y of white shrimp, with minor
catches of seabob and brown shrimp used malin{y as dried shrimp. After Worid War |1, the flshery began
to expand, Sudden Increases of landings In Texas and Florlda were due to the discovery of concentra=-
tlons of offshore populations of brown and pink shrimp, respectively, and the successful development
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of markets for these speclies, The gradual decline In {andings from Florlda (west coast) after 1954
may ref(ect a change In (anding patterns of shrimp caught [n Central and South America, The dramatlc
deciline {n {andings In Loulslana from 1945 to about 1961 may reff{ect a salinlity-induced shif+t in
estuarine production of the state from predominantiy white shrimp to a mixture of brown and white
shrimp, However, data are Insuffliclent to support thls hypothesls,

The period from the mid=1950s to 1979 clearly deplcts two Important features of shrimp {andings.
First-a mature flshery Is evident from the standpoint that {andings overall are nelther increasing
nor decreasing over t+Ime, The maturlty Is also vislible from the fact that no trend In the share of
landings has developed since the mid=1950s, Florida landings may have decreased slightiy but
Loulsiana and Texas have malntalned thelr respective relatlionships. Fligure 3,2=-9 also reveals that
major fluctuations In {andIngs are common. Peaks and valleys occur frequent{y and are large In magni-
tude., Since 1955 the annua!l {andings have reversed the trend set In the preceding year on the average
about 50 percent, Thls [s Interpreted to mean that {andings followling a good (bad) year are equally
lIkely to Increase or decrease, Shrimp businesses are often flnanclially stressed by the varlation In
land{ngs. The flgure (3.2=9) I[ndlcates that shrimp harvesters cannot assure themse{ves of a stable
catch by Journeyling to adjoining states, Generally, poor (or successful) seasons occur simultanecusly
_In the states,

3,2.,1.,4 Description of Vessels and Gears Employed

Early Gulf coast shrimp trawlers were generally shallow=draft open skiffs ranging In length from
15 to 25 feet and powered by Inboard gasoline engines, These early designs were gradually replaced In
t+he 1920's by trawlers constructed with decks and pl{ot houses (Christmas and Etzold, 1977), The
Introduction of the dlesel englne In the 1930s was consldered a major advancement over gasoiline
englnes [n terms of safety, rellabl{lty, and reduced maintenance, The {imlited holding faciiities and
range of these early trawlers conflned shrimping operations to areas rel{atively near the major
shrimping ports. As a result, many coastal areas of the Gulf were [naccessible to the small trawlers
(Johnson and Lindner, 1934, cited In Christmas and Etzoid, 1977),

Until the late 1940s, commerclal shrimp [andings In the Gulf of Mexico consisted primarily of
white shrimp (idyll, 1963), By the eariy 1950s, however, Increasing quantities of brown and pink
shrimp were belng caught and sold In response to a growing public acceptance of these unfamillarly
pigmented species (ldyll, 1963), The strong demand for shrimp and the opening of new fishing grounds
off Florida, Afabama, Texas, and Mexico Inltlated a period of rapld growth In the slize of the shrimp
fieet, The oxpanslion of offshore fishing grounds dictated the need for larger vessels with greater
horsepower capable of remalning at sea for extended perlods. Innovations In design and construction,
such as steel hulls and onboard freezer unlts, were Incorporated Into the newer offshore trawlers of
the late 1940s (Chrlistmas and Etzold, 1977),

Captiva (1966) stated that the modern trends In the design and constructlon of shrimp trawlors
were: (1) the Increasing use of all-=welded steel constructlon Instead of wood; (2) more powerfui
engines, (3) onboard Installatlon of sorting, packaglng, and freezling equipment; (4) more comfortable
crew accommodatlons; (5) development of multipurpose vessels which may be raplidly rerigged with a
variety of fishing gears; (6) modern hydraullc equipment; (7) Increased use of modern electronic
equipment; and (8) Increased use of newer hull materlals such as aluminum and fiberglass-relnforced
plastics,

The shrimp boat design most commonly seen In the offshore waters of the Gulf of Mexico Is
belleved to be a derivation of Greek designs used [n the sponge flshery on the Florlda west coast
(ldyll, 1963), The "Florlida-type" vessels are characterized by the forward placement of the
wheelhouse and engline room. Current construction trends are toward larger offshore Florlda=type
vessels ranging from 75 to 80 feet or more In {ength (Christmas and Etzold, 1977).
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The "Bliloxi-type" vessel design, with the wheelhouse and engine room aft, Is used primarily for
shrimping In the inshore waters of the Gulf region (idy!l, 1963), These vessels range from 30 to 45
feet in length and are less common than the Florida-type .designs (idylt, 1963),

The boats used In Inshore shrimp fisheries are made of wood or fiberglass and range In length
from 16 to 50 feet, Most of the boats use gasoline-powered inboard or outboard motors for propulsion,
and some may be equipped with powered winches to retrieve nets. The smaller boats are rigged in a
variety of ways and are primarlly confined to. sheltered inshore waters, The larger boats may
occaslonal ly fish of fshore If weather conditions are sultable, The "mosqulto" fleet of Loulsiana Is
made up of numerous small boats, generally operated by one person, that shrimp commerctally in the
Inshore bays and marshes, These boats are typlcally shal low-draft, open skiffs,

Deep-water trawling for royal red shrimp in the Mississlppl and Tortugas grounds has been
steadlly Increasing In the past few years, Royal reds are fished by wood, steel, and atuminum vessels
ranging In length from 56 to 86 feet, Most of the vessels are double-rigged and are capable of
shrimping In both the shal low and deep water of the Gulf, Smaller vessels and boats usually do not
have the winch capacity or sufficlent stabllity in rough seas to fish for royal reds (Kiima and Ford,

1970),

Atthough the otter trawl Is the most common of the gears used In the Gul!f shrimp fisherlies, other
kinds of gear are also used. The star traw! was developed for shal low-water shrimping In the Gulf of
Mexlco (Marinovich and Whiteleather, 1968, cited in Klima and Ford, 1970), Sideframe trawls, used
almost exclusively to harvest balt shrimp on the Florida west coast from Cedar Key to Naples .
(Woodburn, et at,, 1957; Saloman, 1965), are virtually unknown In the other Gulf states, Researchers
are conducting experiments with the electric trawl, beam trawl, separator trawl, and excluder panels,
Other gear types used by both commercial and recreationa! shrimp fishermen include hau! selnes, cast
nets, channel nets, wing nets, and push nets,

The haul seine was the primary gear used to harvest shrimp until the introduction of the otter
trawl In Beaufort, North Carolina, between 1912 and 1917 (Christmas and Etzold, 1977), Tulian (1920)
reports that the otter trawl was introduced into the Louisiana shrimp fisheries In 1917, The use of
the otter trawl spread rapidly among shrimp fishermen in Louisiana because of the Increase In catch
per man—~hour possible over hau! seines,

An otter trawl consists of a heavy mesh bag with wings on each side designed to funnel the shrimp
Into the codend or tall. A pair of otter boards or traw! doors positioned at the end of each wing
hold the mouth of the net open by exerting a downward and outward force at towing speed.

The two baslic otter trawl designs used by the Gulf shrimp fleet are the flat and +the semi-bal loon
trawls (Klima and Ford 1970)., The mouth of the flat traw! Is rectangutar In shape, whereas the mouth
of the semi-balloon design forms a pronounced arch when in operation, The basic design of each trawl
type Is shown In Figure 3,2-10, The semi-balloon designs tend to maintain an efficient shape under
repeated towing strains; flat nets requlre perlodic rerigging and rehanging to maintaln maximum
efficiency (Christmas and Etzold, 1977), The two-seam semi-balloon trawi (Figure 3.2-10) was Intro-
duced In the Guif of Mexico In 1947 (Marinovich and Whiteleather, 1968, cited in Christmas and Etzold,
1977). The two~seam design was followed by the development of the four-seam semi-balloon trawl, which
has "a shorter jib with wings on either side between the top and bottom bellies,” whereas the "top and
bottom bellles were jolned directly together" In the two-seam design (Christmas and Etzold, 1977),

The four-seam traw! malntains an efficient shape under towing strains and therefore creates less
resistance In the water than the two-seam trawl,

About 90 percent of the flshermen in the royal red fishery use 55 to 75-foot flat otter trawls,
and the remainder use semi-balloon trawls ranging in width from 45 to 60 feet (Kiima and Ford, 1970),
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Try nets are small otter trawls about 12 to 15 feet In width which are used to test areas for
shrimp concentrations, These nets are towed during regular trawling operations and |ifted
periodical ly to allow the fishermen to assess the amount of shrimp and other fish and shel ifish beling
caughf. These amounts in turn determine the length of time the large trawls will remain set,

Until the late 1950's, most shrimp vessels pulled single otter trawls ranging from 80 to 100 feet
In width (tdyll, 1963), Double-rig trawling was Introduced into the shrimp fleet during the late
1950's, The single large traw! was replaced by two smaller trawls, each 40 to 50 feet in width, which
were towed simultaneously from stoutiy constructed outriggers located on the port and starboard sides
of the vessels, The port traw! was towed about 150 feet in back of the starboard traw! to prevent
fouling. The advantages of double-rig trawling are (1) Increased catch per unit of effort, (2) fewer
handling problems with the small nets, (3) lower iInitial gear costs, (4) a reduction in costs asso-
ciated with damage or loss of the nets, and (5) greater crew safety (ldylt, 1963),

The haul selne consists of a large rectanguiar panel of webbing ranging up to 1,000 feet in
length and 20 feet in depth., It was mainly used before 1917, At that time mesh size ranged from 0.5-
+o 1.5-inch bar and a large crew was required fo set and fish the net., Typically, a corkl!line buoyed
the top of the net and a lead!ine was attached to the bottom edge, Haul selines were frequently
constructed with bags or pockets where the captured shrimp were forced to congregate. Although the
hau! seine Is no longer used to harvest commercial quantities of shrimp, it is still licensed in some

states,

Cast nets are used mostly by sportsmen along tidal creeks, bayous, and welrs where shrimp
congregate seasonal ly. Cast nets are circular, usually ranging from six to 12 feet in diameter, with
a lead!ine sewn around the periphery of the net. A cord line passes through a metal or plastic
thimble in the center of the net and radiates out to several smaller cords which are attached at even
Intervals to the leadline, Cast nets are usually constructed of nylon webbing with a 0,25~ to 0,75~
inch mesh, The nets are thrown in a clrcular pattern and allowed to sink to t+he bottom. The cord
line Is pulled in, causing the leadline to be drawn to the center of the net where the shrimp are

trapped.

Channe! nets are stationary nets which resemble otter trawls and catch emigrating shrimp in
narrow cuts and bayous in areas with large tidal amplitude, The mouth of the net is held open with

anchors or poles Instead of trawl doors. The contents of the net are perlodically dumped into a small

skiff or a box located onshore,

Butterfly or wing nets are bags constructed of nyton webbing which are hung on a rectangular
frame and attached to the slde of a boat, Boats equipped for "butterfly" shrimping anchor themse!ves
heading into the current and lower the nets into the water perpendicular to the gunwales., The tidal
currents are then allowed to sweep emigrating shrimp into the mouth of the net. The net can be
checked without ralsing the frame by Ififting the codend on board with a lazy line and emptying the
contents into a sorting box. The net Is then put overboard to resume fishing whlle the catch is
sorted.

Push nets, which are occaslionally used to catch shrimp in shal low-water areas of Florida and

Texas, are small mesh bags hung on rectangular frames., The operation of a push net usually Involves
an Individual wading and pushing the net before him in shallow water,
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Table 3.2-3. "~ Estimates of Foreign Catch (in tails) of Shrimp (1971-1976)
in Waters Now Considered as Within the US Fishery Conservation
Zone of the Gulf of Mexico (Data from Charles Fuss, NMFS,
personal communication 1978).

Foreign counfry involved: Total
Bordering Estimated catch estimated
Year £ ien
state Cuba Mexico Panama oreig
catch
——————————— Pounds - - - - - = - - = - —
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 - 715,000
1975 135,000 105,000 0 240,000
1976 0 0 0 0
6-year average 49,693 17,500 67,193
Texas 1971 6 2,783,300 0 2,783,300
1972 0 . 83,820 0 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
6-year average 867,958 530,353 21,000 1,419,311
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Table 3.2-4. Estimates of Monthly Foreign Effort and Catch Directed Toward Shrimp (1971-1976) in Waters Now .
Conaidered as Within the US Fishery Conservation Zone of the Gulf of Mexico (Data from
Charles Fuss, NMFS, personal communication 1978). Weight is tail weight.

Principal Estimated Estimated Estimated Estimated
N:::::-:l Year £ishing :"m‘;d fishing days number of catch par total catch
months vesse’s per_vessel vessel days vessel day (pounds)
------------------- Mexico = = = = = = = = o "= - - - =~ - -~
Florida 1971 - - - - - -
1972 —_ -— - -— -— —
1973 - - - - - -
1974 — - - - - —
1975 July 7 30 210 500 105,000
1976 — -— - - - -,
Texas 1971 June 128 16 2,048 195
July 345 16 5,520 418
August n 16 176 435 2,783,300
1972 June 7 16 112 435
July 5 16 80 [439] 83,820
1973 — -— - -— - -
1974 July 3 30 90 500 .
October 3 30 90 500 90,000
1975 July 8 30 240 500
August 7 30 210 500 225,000
1976 -_— — -— -_— - -
-------------------- [211.Y S e e R I i T B
Florida 1971 January 10 16 160 215
February 6 16 96 240 57,440
1972 February 2 ‘ 16 32 320 10,240
1973 February 4 16 64 320 20,480
1974 January « 1 3o 30 500
Noveaber 4 3o 120 500 75,000
1975 February 3 30 90 500
August 6 30 180 500 135,000 -
1976 -—_ - -_ -— — —
Texas 1971 September 7 2 14 - -
1972 —_ -— — _— —_ -
1973 April 3 30 90 : 500
May . [ 30 150 500
June ) 15 ’ 30 450 500
July 59 .30 1,770 500
August 32 30 960 500 1,710,000
1974 April 3 30 90 500
May 10 30 300 500
June 16 30 480 500
July 35 30 1,050 500
August 10 30 300 500 1,110,000
L1975 June 25 30 750 500
July 46 30 1,380 i 500
August 40 30 1,200 500 1,665,000
1976 June 23 - 25 625 350
July 3 25 7718 350
August 19 25 {475) 350 [656,250)
-------------------- Panama = = = = = ~ = o = - - o - - - - - - - -
Florida 1971 - - - - - -
1972 - - - - - -
1973 _ — -— — -— —
1974 — - - : — - -
1975 -— -— - — -_— -—
1976 - - - - - -
Texas 1971 - -— —_ — — —
1972 -— -— -— -— -— -—
1973 —_ — - - - -
1974 - — - _ _ -
1975 — - = - — -
1976 January 1 30 30 350
September S 60 300 350
October 1 30 30 350 126,000
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3,2,2 History of Foreign Exploitation

3,2.2.1-=-3,2,2,3 General Description of User Groups, Fishing Effort, Vessels and Gear Employed

Forelgn shrimp fishing In the U,S, Gulf of Mexico has been virtually nonexistent in 1977-1978
(Char les Fuss, NMFS, personal communication, 1978) as a result of the passage of the MFCMA, Prior to
1971, Mexican vessels had been shrimping in U.S. waters for many years; Cubans entered the fishery in
1971, and some Panamanian boats shrimped of f Texas In 1976 (Tabie 3,2-3), Annual harvest for the
years 1971-1976 ranged from zero to 2.8 mililon pounds In resources in Inland waters and in +alls off
Florlda, Mexlcan harvest off Texas ranged from zero to 2,783,000 pounds In tails, Cuban boat activities
off Texas were concentrated in the months of June, July, and August, The'peak brown shrimp season
(Table 3,2-4), It Is estimated that 30 boats worked 29 days per month and harvested 408,000 pounds in
talls per month. Mexlcan boats, present In the same waters during the same period, in 1971 totaled
345 and took an estimated 2,3 mitilon pounds. The catch fel! sharply in ensulng years, Cuban boat
activities off Florida occurred malnly during the winter months; from one to ten vessels were
Involved, and the take was as high as 135,000 pounds in talls annually, Seven Mexican vessels took
105,000 pounds of shrimp talls off Florida in July 1975 (Charles Fuss, NMFS, personal communication,
1978), Forelign vessels are of the same configuration as the U,S, of fshore fleet and utilize similar

gear.

3.2,3 FlIshing in Foreign Waters

The United States and Mexico signed a treaty in November, 1976, concerning U.,S. shrimping activity
In Mexico's portion of the Gulf of Mexico affected by the 200-mile extended jurisdiction, A three and

one~-half year phaseout period was negotiated, and all U,S, shrimp fishing within Mexico's 200-mile
offshore fishing zone was terminated by January, 1980,

Historical U,S, Shrimping Activity In the Gulf of Mexico

The shrimp grounds in the Gulf of Mexico begin with Area 1 off the southwestern tip of Florida
and extend to Area 40 Just of f Quintana Roo; these areas and depth zones In ten-fathom Increments are
shown In Figure 3,2-12, Areas ! to 21 off the U,S, coast, and Areas 22 to 40, off Mexico's coast,
conform to those used by the National Marine Fisheries Service (NMFS) In collecting and reporting
shrimp landings data, '

Landings from Mexlcan waters decreased from around 18 to 10 million pounds for the period
1962-1974 with the average for the last flve years being 9.6 million pounds (Table 3.2.5)s The
decrease in landings came from reglons 31 to 40 off the Yucatan Peninsula where catch dropped from 12
million pounds to four milllon pounds. Landings from Areas 22 to 30 remained falrly constant at flve
to six million pounds, During 1970-1974, 90 percent of U,S, shrimp landings came from U,S., waters and
10 percent from Mexican waters, Within the last five years almost two-thirds of the landings from
Mexican waters came from Areas 22 to 30 on the Texas side of the Gulf,

Total value of catch (nominal dollars) from Mexican waters (Areas 22-40) remained falrly constant
at $13 million, Areas 22 to 30 have become relatively more valuable to Gulf shrimpers In the U,S.
than Areas 31 to 40, Whlle Mexlcan vessels began to fish In U,S, waters in the early 1970s, thelr

catch and assoclated value was negliglble,

Days fished in Mexican waters decreased from around 30,000 to 16,000 between 1962 and 1974, Most
noticeable in this shift was between 1965 and 1966 when days flished dropped in Areas 31 to 40 of
Mexican waters, Days fished in Areas 22 to 30 of Mexican waters remained nearly constant at about
10,000 days for the 13-year period, -

3-27



*SaUTT Y3ldosp woyleI-ual YITMm OITXIW JO JTNH ZI-7°€ @and1g

r
{
] 1 ]
VINSNIN3d ¢ 1 T
.- : _/%
\ NVivINA \ _.\ /,” "
L il
d ) 4 ) N
q { /l/? \lﬁ. e N \\ \\\ )
N s a2 i
/ [~ —_— LI
W T —"T g
.....7. ..\.i|..\. r\;x\\.\\..l....
// |-~
veand MV/M\ =
o \| /.7
= e
13 13 I s
_\.\“.\I g \4%// z
Z \ Py L J
5 - Ly \.,.m..\\,.\
N _ OJIX3aW 40 410D (/4 vornan
R B .
1 VA
KRR Y
NN
< / Y /.._.
valsols o

SVXilL

3-28



Distribution of Landings from Mexican Water

Landings data for the period 1970 to 1974 indicate that more than 99 percent of the catch from
Mexlcan waters was landed in Florida and Texas (Table 3.2,6), For the five Gulf states an average of
85,0 mittton pounds (90 percent) of the shrimp landed during the 1970-1974 period came from U.S.
waters whereas 9.5 mllllon pounds (10 percent) came from Mexican waters, Eighty-nine percent of
Florida landings (and revenue) came from U,S. waters and 11 percent from Mexican waters, Texas was
somewhat more dependent on Mexican waters since 17 percent of Its landings and 19 percent of its reve-
nue came from Mexican waters,

Table 3,2.5, Total landing and value by U,S. vessels and days fished from statistical reporting areas
in Mexfcan waters of the Gulf of Mexlco, 1962-1974,

Landings Value Days Fished )

Yoar 22-30 31-40 22-40 22-30 31-40 22-40 22-30 31-40 22-40
—=-=mlllion poundg==== = —==aa -miliion $=mwmae= (1000) .

1962 5.9 13.9 19,8 ' 5.0 10,7 15,7 11.5 2645 38.0
1963 3.3 10,7 14,0 2.5 a7 10,2 5.9 20,4 26,3
1964 5.2 12,3 17.4 3.9 7.5 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° Seb 3,5 9.1 10,3 T2 17.5
1967 5.0 5.0 10,0 4,6 4,5 9,1 7ol 75 14,6
1968 8.1 6.3 14,4 8,0 5.9 13,9 11.8 11.1 23,0
1969 1.1 4,2 8.3 4,5 4,4 8,9 9.2 7.6 16.8
1970 542 3.9 9.1 4.9 4.2 9.1 - 7.7 7.8 15.5
1971 6,3 2,7 9,1 8.3 3.1 11.5 10,5 4,3 14,8
1972 8,3 3.4 11,7 11.6 4.4 16,0 12.3 4,5 16,8
1973 S5e7 4,4 10,1 1.1 7.7 18,8 10.5 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 5¢7 16,0
Percent
of Total .
Gulf 6.4 3.7 10,1 75 4,0 11,5 647 3.7 10.4

Source: Griffin and Beattie (1978).
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Most of the catch taken from Mexican waters and brought to Texas was landed in the ports of
Brownsville and Port |sabel, For these two ports, located across the Rlo Grande River from Mexico,
58 percent of the landings come from U.,S, waters and 42 percent from Mexican waters, Thus, vessels
operating out of Brownsville and Port |sabel were very dependent on Mexican waters,

Based on a Griffin and Beattie (1978) article, Table 3,2,7 shows the number of Florida and Texas
vessels that were estimated to be directly affected by the 200-mile extended jurisdiction by Mexico
before the phase-in of the fishing moratorium was begun. The average number of Texas vessels that
fished in Mexican waters for the period 1971-1974 was 565; for Florida, the average was 85, Of the 565
Texas vessels, 464 flshed in Areas 22 to 30, 207 fished in Areas 31 to 38 and 59 fished In Areas 39 to
40, The Florlida vessels were more dependent on Areas 39 to 40 where 80 of the 85 vessels flshed,

Only nine of the Florida vessels fished in Areas 31 to 38 and only one fished in Areas 22 to 30,

Economic Consequence of Mexican Extended Jurlsdiction

Griffin and Beattlie (1978) relled on economic theory and statistical mode!s to estimate the eco-
nomic consequences of extended Mexican jurisdictlon. 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 alternative uses of shrimp vessels.

Slightly more than 10 percent, 30,600 units, of the total effort (real days fished) expended by
U.Se shrimpers on the Gulf shrimp flshery occurred in Mexican waters during the 1970-1374 period
(Griffin and Beattie, 1978). In thelr analysis, Griffin and Beattie (1978), assumed that these 30,600
units of effort (E, in Figure 3.,2-13) would be diverted to U,S, waters when Mexico's extended Jurlg;
diction went into full effect in 1980, Assuming that the U,S. Gulf of Mexico fishery was in open-
access equllibrium where total value product (TVP) equals total cost (TC), a temporary disruption of
that equllibrium was expected.

Present Value of Negative Rent Stream

When the 30,600 units of effort exerted In Mexican waters were diverted to U,S5, waters over a
three and one-half year period ending in 1980, the iIndustry as a whole was estimated to Incur negative
rents temporarily, Since rent is zero at equilibrium In an open-access common property resource, rent
(r) was temporarliy negative due to the excess effort., The term rent refers to "excess profits,"
Excess profit may be defined as a return over and above the normal profit return to labor and capltal
used in the fishery,

The expected increase In effort (E™ = 30,600) resulted In an increase in total value product of
shrimp from $147,6 mitlion to $156,4 million and in .total cost (TC) from $147.6 million to $161,.4
mitlion (Griffin and Beattie, 1978), At 291,400 unlts of effort, rent accruing to the fishery would
be a negative $5.1 milllon per year,

Assuming the Industry was no longer in equilibrium after being removed from Mexican waters, it
moved toward the equllibrium ef fort level of 260,800 units If cost=price relationships did not change.
The magnitude of the real cost to the Industry can be represented by the annual stream of net loss
over that period of time until equliilbrium is reached., Table 3,2.8 shows the present value of the
stream of losses for alternative adjustment perlods ranging from one to seven years, and prices per
pound of shrimp landed ranging from $1,70 to $3.,00 assuming a ten percent discount rate over time.
Adjustment was assumed to take place In equal Increments of effort each year until equllibrium was
reestablished (l.e,, at 260,800 unit of effort).

At a price of $1,70 (see Table 3.2=8 for other price and time scenarios) per pound of shrimp
landed, and a three~year adjustment period, the present value of the stream of net losses was esti-
mated to be $8,6 million, Assuming the same price and discount rate but five years to adjust the net
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Table 3.2-6, Total! pounds and value (and percentages) of shrimp landed in the five Gulf states,
Florida, Texas and Brownsvlile/Port Isabel by areas of the Gulf of Mexico, average over
the five years, 1970-1974,

Area Five Gulf States Florida : Texas Brownsville &
Port Isabel
Pounds Dol lars Pounds Dol lars Pounds i Dollars Pounds Dollars
(mil) (mil) (mil) (mil) (ml1) (mil) (mi!) (mil)
U.Se:
1=21 85.0 103,6 13.5 15,1 38,2 49,5 9,9 12,6
(90) (89) (89) (89) (83) 84) (58) (54)
Mexico:
22-30 6.0 8,7 * * 5.9 6.8 6,0 8.6
(6) 7) (13) (12) (34) (37)
31=40 3,6 4,7 1,7 1.9 1.9 2.8 1.4 2,1
: (4) 4) (n (1) 4) (5) 8 (9
- Total Gulf:
1=40 94,5 117,0 15.2 16.9 ' 46.0 59.1 17.3 23,3
(100) (100) (100) (100) (100) (100) (100) (10Q)

* Less than 100,000

Source: Griffin and Beattie (1978), p. 17,

Table 3,2-7. Number of vessels from Texas and Florida fishing In the Gulf of Mexico by areas,

1971-1974,

==ecca-—===Toxas V0556|5======= ——————— =eew==s=ee=f|or{da Vosse|s———==eacac——

Total* Total *
Year 22-40 22-30 31-38 39-40 22-40 22-30 31-38 30-40
1971 570 460 158 78 75 4 11 72
1972 ' 632 .. 528 193 74 90 0 7 86
1973 615 480 323 53 96 0 14 86
1974 444 393 153 30 79 1 5 77
Average 565 465 207 59 85 1 9 80

*Exclusive of duplication

Source: Griffin and Beattie (1978),
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present value of the stream of losses was estimated to be $12,1 million, Obviously, the longer the
adjustment period, the larger the loss.

Also presented In Table 3,2,8 are estimates of the present value of the negative rent stream
assuming alternative shrimp prices. Since a change In product price shifts TVP and thus the
equi librium effort level, the estimates presented assume that costs of production shifted simulta=
neously so that the same (260,800) equt!ibrium effort level was malntalned. Given this assumption,
the present value of the stream of losses was estimated to be $12.8 million assuming a $2,50 shrimp
price and three years to adjust, At the same shrimp price but assuming a five-year adjustment perlod,
the present value of the loss stream was estimated to be $18,0 million.

Table 3,2-8, Present value of U.S, cost due to Mexico's extended jurisdiction In the Gulf of Mexico
for alternative adjustment periods and product prices (assuming equilibrium ef fort at
260,800 unlts and a ten percent discount rate,)

Exvessel Price Per Pound

Years to )
ad just $1.70 . $2,00 $2,50 $3,00
mi|1ion dollars
1 4,6 545 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: Grifflin and Beattie (1978)
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3.3 History of Management

3,3.1. Management Institutions, Poticies, Jurisdiction

Inland water management of the Gulf shrimp fishery Is based on the taws and regulations of the
five states affected. Al| the states have resfhlcflons on the size of shrimp which may be taken; all
have exclusive state authority for the determination of shrimping seasons; all require licensing of or
permits for various types of shrimp dealers and vessals; all provide for restricted waters to some
degree; all have penalties for violations of laws and regulations; Florida, Atabama, Mississippi, and
Loulsiana have some administrative authorlty to negotiate reciprocal shrimp agreements with other
states while Texas has none. All Gulf states have agencies concerned with wetlands management; shrimp
habitat protection in nursery areas comes within thelir purview as advisory or rule-making bodies,
Florida, Louisliana, Mississippl, and Alabama have federally approved Coastal Zone Management Programs
which would embrace all the laws and reqgulations of the governing bodies, both local and state,
affecting the state=controlled shrimp fishery and nursery areas, The five states all have reporting
requirements, but the type of Information asked for and the diligence with which 1t Is sought vary,
Loulsiana, Mississippl, and Alabama are authorized to collect taxes based on volume from shrimpers
and/or processors. None of the states have a limited entry law,

Alabama: The Department of Conservation and Natural Resources Is responsible for shrimp fishery
management, Its powers Include determination of open and closed seasons, regulation of time, place,
and method of taking seafood, and authority to require submission of statistical information from
shrimpers and processors., Direct supervision of seafoods is handled by the Department's Division qf
Marine Resources, headed by a director named by the Commissioner of Conservation and Natural
Resources., A thirteen—-member advisory board meets at least twice each year to review regulations pro=
posed by the Commissioner and to establish policy on proposed legislation, The advisory board can
revise or repeal regulations proposed by the Commissioner, or 1t can adopt Its own regulations by a
two=thirds vote and the consent of the Governor, All seafood in state-owned waters Is declared to be
state property, Wetlands management in Alabama Is under the jurisdiction of the Coastal Area Board
(appointed by the Governor), |ts area of authority begins at the ten-foot contour Iine and is con=
cerned wlth habltat protection, A fourteen=member advisory committee of experts in all fields of
coastal usage advises the Coastal Area Board, Alabama has entered into reciprocal shrimp agreements

with Louisiana, Mississippi, and Florida.

Texas: Overall control of the Texas shrimp fishery Is either vested in the six-member Parks and
Wildlife Commission appointed by the Governor or controlled by the legislature, The Commission
establishes rules and regulations in some coastal counties and may adjust the closed Gulf season;
enforcement Is handled by the Texas Parks and Wildllfe Department, The Texas Shrimp Conservation Act
is applicable all along the Texas coast because the Commission has adopted it as a regulatory policy,
State Jurisdictlion extends seaward three leagues (nine nautical miles) from the coastline, The state
distinguishes between Inside waters=-all bays, passes, rivers, or other bodies of water landward from
the Gulf==and outside waters, extending from the shoreline seaward to the exftent of Texas jurisdic~
tlon, The Texas Coastal Coordination Act requires the Texas Natural Resources Council to study
problems and issues In connectlon with coastal natural resources and to submit a biennial study with
recommendations for action on ldentified problems, The Counci! is also to recommond research and data
acquisition priorities. Texas has no reciprocal shrimp agreement with the other Guif states; tegisla=
tive approval of any such agreement would be required, The Commission s empowered to coordinate any
Texas shrimp management plans with those drafted for the federal flshery zone.

Louistana: The Wildlife and Fisheries Commission has exclusive contro! over the shrimp fishery
and the shrimp Industry, Rules and regulations are promulgated by the seven—-member Commission, Its
members are named by the Governor to serve overlapping terms and represent various segments of fish-
and wildlife-related industries and sporfshen's groups, Administration Is handled by the Department

3=33



of Wildiife and Fisheries, The Department's Office of Coastal and Marlne Resources Is responsible for
enforcing regulations and monitoring the shrimp fishery, A severance tax, payable by the flrst
purchaser and collected by the Department, is levied on shrimp taken from Loulsiana waters, Data
reporting Is required from shrimp processing plants and wholesale dealers., The Department has a
limited degree of authority to enter Into reciprocal agreements with other states, Louislana's juris-
diction extends seaward three nautical miles from the coastline. The state differentiates between
inside waters, including the large bays, and outside waters, Shrimping seasons are set for inside
waters; there Is no closed season for outside waters, Regulations proposed by the Commission are
subject both to review by the Jolnt Senate and House Natural Resources Committee and to the
Administrative Procedures Act which requlres public notice through publication In the Louislana State
Register prior to their adoption by the Commission. The State Department of Transportation and
Development is In the process of developing a Coastal Zone Management Program coverlng coastal marshes
and estuaries and extending to Louisiana's seaward boundary, The vast Louisiana shrimp nursery
grounds are included In the territorial limits to be covered by the program.

Mississippi: The policy making body of the Misslissippi Department of Wildlife Conservation Is a
f ive-member Commission on Wildllfe Conservation, Executive authority Is vested In the Director of
Wildlife who is elected by the Commission for a four-year term, A Bureau of Marine Resources is super=-
vised by a director experienced In marine conservation; this Bureau alids the Commission In "formulating
potlcies, discussing problems and considering other matters.," The Commission determines seasons, ‘
restricted waters, and slze of shrimp to be taken., The Commission Is authorized to require such
reporting as may be needed to meet the needs of any research project, and persons receiving such
questionnalres are required to respond factually, Fines are Imposed for failure to respond or for
falsifying data, A severance tax Is Imposed on all shrimp processed, transported In or from the s;éfe,
or caught within state waters, The state has a broadly-worded statute covering reciprocal! agreements.
The Bureau of Marine Resources Is authorized to study "plans, proposals, reports, and recommendations™
for development and utilization of coastal and of fshore lands, waters, and marine resources,

Florida: The Florida Department of Natural Resources 1s the state's shrimp fishery regulating
agency, |t Is empowered to adopt rules and regulations governing "method, manner, and equipment" used
fn taking shrimp and to define areas where shrimp may be caught., I1+s Division of Marine Resources lIs
charged to "preserve, manage, and protect" fishery resources and to regulate vessels and fishermen
"within or without" the boundaries of the state, However, the legislature has adopted numerous local
laws (general bills of local application) which regulate shrimping in the particular counties,

Speclal county acts govern shrimping seasons In Apalachicola Bay, St. Vincent Sound, and the area from:
Cape San Blas to Cape St, George. By leglsliative act, some nursery areas are permanently closed to
all except balt shrimping, Florida has unlform rule-making procedures for all administrative
agencles; these procedures require prior notlce, an economlc impact statement, and an opportunity for
"substantial ly affected" persons to challenge proposed rules on the grounds of invalid exercise of the
agency's legal authority, Proposed rules are also to be reviewed by a legisliative Administrative
Procedures Committee., Florida has no statute specifically taxing the taking or handling of shrimp,
The Department of Natural Resources Is authorized to enter Into recliprocal! agreements with other
states, giving shrimpers based In such states the same "rights and privileges" that residents of
states In which they are fishing have,

3.3.1.1 Regulatory Measures. Employed to Regulate the Fishery

The following Is summarized from Cralg, et al, (1978),
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Legal Size of Shrimp; Catch Limits

Texas: In 1981, Texas amended Its shrimp reguiations to elIminate [t+s minimum size restriction of
39 whole shrimp to the pound on Guif shrimp so {ong as there [s a Shrimp FMP [n place which provides
for a closed season In the FCZ which corresponds to the Texas closed Gulf season, Commerclial shrimpers
are not {Imited as to amount of shrimp taken In outside waters; 300 pounds per day {Imit+ In spring
open season for Inside waters; no {Iml+ on fall catch In major bays; however, August 15 to October 31,
minimum count of 50 whole Is required; no count restriction November ! to December 15, Recreatlonal
shrimpers may take 100 pounds per day In outslde waters, 15 pounds per day from major bays In spring,
and 15 pounds per day In fall open season, Commercial balt shrimpers are [Imlted to 200 pounds per

day.

Loulsiana: Insfde waters slize {Imlt [s 68 whole shrimp to the pound; {Imlt not applicable In out=
slde waters or to any specles taken during spring Inside waters open season, nor to brown shrimp taken
after November 20, There are no catch {Imits on commerclal shrimpers; un{lcensed recreatlional shrimpers
are [(Imited to 100 pounds per boat per day. Balt shrimp are excluded from slize requirements,

Mississippl: Slze lImit Is 68 whole shrimp to the pound, Balt shrimpers are limlited to a maxi-
mum of 20 pounds of dead shrimp, In addition, bays are not opened to {Ive balt shrimpling until such
time as the shrimp are determined by sample catch to be 95 whole shrimp to the pound of larger. No
catch [Imlts otherwlise,

Alabama: Size [Imit {s 68 whole shrimp to the pound. Balt shrimp are excepted, There are .
no catch limlts for commercial lnclud{ng balt shrimpers, Recreational boats are [Imited to 25 pounds
per boat In areas open to commerclal shrimpers and 15 pounds per boat In bait shrimping areas.

Florida: Statewlide size [Imit for shrimp taken In state waters Is 47 to the pound, heads on, and
70 talls to the pound; In three Panhandle countles local slize {Imit+ |s 55 to the pound, heads on, iIn

open Inslde bays and sounds, No catch [(Imits,

LIcensing of Vessels and Flshermen

Toxas: Commerclial Gulf shrimp boat, bay shrimp boat, balt shrimp boat, and sport shrimp trawl(
must be {censed; "John Doe" {Icenses are also required for the captain and each crewman of commerclal
vessel and a personal llcense for each recreational shrimper,

Loulslana: Commerclal boat {Icense based on length; no [Icense needed for recreational boats;
llcense required for all gear except noncommercial 16 feet and under In {ength,

Mississippl: Vesse!l llcense Is based on length; balt shrimp boats and Interstate vessels pay
additional annual fees, No shr{mp gear {lcense required.

‘Afabama: Vesse! [lcense for Alabama resldents and non-reslident shrimpers required unless there
Is reciprocal agreement with state of thelr resldence; gear llcense Is based on length of trawl,

Florida: Vessels are reglstered according to size; permlits are required for trawling but no
charge Is assessed, Allen and nonresident commerclial flshermen are required to obtain [lcense.

Season
Texas: Inside waters In major bays are open May 15 to July 15 and August 15 to December 15,

Outside waters are normally closed June 1 to July 15, subject to 15-day alteration In opening and
closing, White shrimp may be caught durlng the closed season at zero to four fathoms during the day.
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Outside waters are also closed December 16 to February 1. During the closed season seabobs may be
harvested during the day, but catch can contain no more than ten percent of other species, Zero to
soven fathoms at night closed year round,

Louistana: For inside waters, the spring season opens no.later than May 25 and continues for at
least 50 days or untit technical data indicate a closure is needed fo protect newly recrulted white
shrimp; however, at least one zone must have a 50 day-open season, Fall season opens the third Monday

In August and closes December 21, Commission may set special seasons. No closed season in outside
waters,

Mississipi: The season opens first Wednesday in June, dependent on shrimp size of sample catch,
and usually runs from the second or third week of June until December 1 unless declared otherwise,

Alabama: Closed from late April to mid=June, depending on samples.
Florida: Season varlies according to area,

Restricted Waters

Texas: All passes to and from outside waters are closed to trawling. Shrimping in Inside waters
Is limlited to major bays and bait bays as defined by law, Other inslide waters are classified as nur-

sery areas and no shrimping Is allowed.

, Louisiana: State and federal wildlife refuges, éayou Judge Perez, and sanctuarles In Lake
Pontchartrain and Lake Catherine are restricted waters,

Mississlppi: Commercial shrimping Is forbidden within one~-half mile of malnland from Mississippl-
Alabama |ine west to Bayou Caddy, off Gulf Istand Natlonal Seashore, and in all bayous with the excep-
tion of two pipeline ditches In Hancock County., (Shrimping within the one-half mile sanctuary is
limited to llicensed live=balit dealers,)

Alabama: All rivers, éfreams,_bayous, creeks, and portions of bays designated as nursery areas
are restricted. No shrimping is allowed within 200 yards of the beach off Dauphin Isiand and Moblle
Point from May 5 fo September 15, )

Florida: Portions of Santa Rosa Sound, Tortugas shrimp bed in Florida waters, and that portion
of the Tortugas shrimp bed In the FCZ are closed +o Florida residents. Other areas are subject to
local seasonal restrictions., Certain areas designated as state parks or recreational areas are closed

to commercial fishing.

3.3.1.2 Consistency Requlirements of Coastal Zone Management Act

Consistency provisions of the Coastal Zone Management Act require a Councll, In preparation of a
fishery management plan, Yo address and conslider the extent of flshing within state waters, on the
premise that good management principles "require that the FMP address an Individual stock of fish as a
unlt throughout its range, Including its presence within state waters." Counclls should "make avery
effort to coordinate their FMP development activities with the state coastal zone agencles."

3.3,2 Management and Regulation of Forelgn Fishery

The present extent of the U,S, fishery conservation zone In the Gulf of Mexico Is defined on the
basis of two treaties on maritime boundaries, one with Mexico and the other with Cuba, Both treaties
are now pending Senate advice and consent to ratification. In the meantime, the maritime boundaries
specified in the freaties are being appited provisionally.

3=-36



Access to the FCZ for forelgn shrimp fishermen must be predicated on an avallable surplus of
shrimp in excess of the U.,S. harvesting capaclty, as well as a Governing Internationa! Fishery
Agreement (GIFA) with thelr home country. Likewise, for U.S. shrimp fishermen to galn access to the
zones of exclusive flsheries jurisdiction of Mexico or Cuba, there must be a surplus over the harvest-
Ing capacity of the domestic flshermen involved, Cuba has a GIFA with the United States ef fective
September 26, 1977, However, the MFCMA does not permit allocations to the fishermen of elther country

unless a shrimp surplus s determined.,

The current U.S.-Mexico Fisheries Agreement as discussed in Section 3.2,3 allows for no access
to shrimp by U.S, fishermen In Mexlico's fishery zone, The Unlted States continues to negotiate wlth
Mexico In an effort to obtaln some form of shrimp access. U.S. fishermen have no access to fish or
shrimp In the Cuban fishery zone, The U.,S.-Cuba Convention for the Conservation of Shrimp was
terminated on April 28, 1978, after belng In force twenty years,

3.4 Hlstory of Research

Other than the work of Percy Viosca and varlous annual reports by the Gulf states, llittle was
recorded about Gulf shrimp until the 1930's. During the 1930's, the various Gulf states and the U.S,.
Bureau of Commerclial Fisherlies Inltiated a series of Intensive studies on the life history of white
shrimp (Lindner and Anderson, 1956), These mark-recapture and assocliated studles provided the basis
for our knowledge of Gulf shrimp as well as providing a mode! for subsequent studies and an Initial
group of flshery sclentists knowledgeable about Gulf shrimp and thelr environment,

The history of research since that time Is too extensive and diverse to summarize in this
soction, Indeed, this entlre plan attempts to summarize only that portion of the research which Is

directly relevant to the mandates of MFCMA,

No articles were encountered which would indicate studies on U.,S. Gulf shrimp had been supported
by forelign countries,

3.5 Socioeconomic Characterization

34561 Output of the Subject Domestic Reported Commerclal Fishery

Measured by the value of shrimp at dockside, the shrimp fishery Is the most valuable of atl
domestic flsheries, averaging 23 percent of the value of all fish and shelifish landed in the United
States for the period 1964 through 1979, Translated into dollars, the 1979 fish and shel Ifish
landings were worth $2,233,679,000, Shrimp accounted for $471,573,000; salmon, $412,776,000; and tuna,
$158,387,000, The Gulf of Mexico commerclal shrimp fishery 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 Gulf contri~-

bution Is 61 percent of the U,S, shrimp landings.

3.5.1.1 Exvessel Value of the Catch

Exvessal value of Gulf of Mexico shrimp landings increased over six=fold between the late 1950%'s
and the late 1970's (Table 3,5,1 and Flgure 3,5.1). Although the overall trend in volume was upward
for the twenty-two year perlod, most of the increase In value of landings was due to lncreases In
exvessel prices. Slince 1964 total value of shrimp landings only decreased in 1974, Between 1964 and
1970 total value iIncreased steadily while after 1970 total value of shrimp landings Increased dramati-
cally, The overall trend in prices has been upward since 1967 causing most of the Increase in total
value, Prices generally moved in opposite direction than volume landed, causling the total value trend
to be much smoother, Price movements changed direction In twelve of the twenty=two years, declining
two years in a row only In 1958 and 1959 while Increasing three years In a row during two perlods.
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Texas, with an average of 46 percent of the vatue of all Gulf of Mexico shrimp landings, has

consistently had the largest exvesse! value of all the Gulf states.

of the average annual value of the landings.

percent for Alabama.
per year,

loulstana accounts for 28 percent

Florida ranks third at 15 percent of the total value,
Value of shrimp landings Increased in all states between 1958 and 1977 (Table 3,5.2), Average annual
rate of Increase In value of tandings ranged from 5,2 percent for the Florida west coast to 16,6
Texas and Louislana, the two most important states, averaged over nine percent

Table 3,5~1, Total volume and value of U,S, Gulf of Mexico shrimp commercial landings, 1958-1980

Heads=-on Dollars

Year pounds dot lars per pound
cmmmmmmanne (0] =eee——a= ————

1958 173,354 63,871 «37
1959 193,503 50,348 .26
1960 205,725 57,631 28
1961 133,795 43,650 «33
1962 141,726 60,557 «43
1963 203,116 63,539 31
1964 179,032 62,695 .35
1965 195,237 70,907 36
1966 179,230 82,973 +46
1967 225,731 90,575 .40
1968 204,024 95,829 .47
1969 200,429 101,062 50
1970 230,474 108, 186 .47
197 227,376 136,274 .60
1972 228,941 164,101 .72
1973 182,206 171,854 .94
1974 186,211 138,042 .74
1975 170,084 178,227 1,05
1976 210,078 275,222 1,31
1977 265,903 296,785 1.12
1978 248,327 319,590 1.29
1979 206,564 377,642 1.82
1980 204,914 295,212 1,44

Source: Fishery Statistics of the United States and Fisheries of the United States.
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Area Distribution of the Value of the Catch

Figure 3,52 compares the average value distribution of the combined brown, white and pink shrimp
catches from 1959 to 1975, Area. 19 (the Freeport, Texas, grid) has the highest ex-vesse! value, It
has accounted for an average of 19 percent of the total value, Waters adjacent to Texas provide 42
percent of the average shrimp catch value. The value of the catch off Loulsiana accounts for 36 per—
cent of the total value; Florida, 11 percent; and Alabama and Mississippl sach six percent.

A comparison of the value of landings (Table 3,5-2) and the average percent of the value of catch
(Figs 3.5~2) indicates some apparent differences, for example, Texas and Florida have larger percent-
age values In landings (see above) than are accounted for In percentage value of catch, whereas
Mississippl and Louisiana have smaller values In landings than expected from the reported value of the
catch, These differences reflect the mobiiity of much of the Guif fleet, For example, until recently
many vessels from Florida and Texas, because of thelir proximity, had shrimped off Mexico and landed a
portion of thelr catch In the United States, Some vessels from Florida often migrate north In the
spring and summer to fish off Mississippl and Loulsiana and then Texas., Vessels from Loulsfiana
frequent the shallow waters off Galveston, Texas, fishing for white and brown shrimp, Texas boats may
fish off Loulslana during the Texas closed season In June and part of July, Alabama's Bayou La Batre
vessels have the capabl)lty to "roam" the Gulf in search of shrimp, though they are larger than the
average slzed vesse! In the northern Gulf,

Harvesting regimes exert a substantial Influence on exvessel value. Texas regulations, for
example, result In much greater landings of larger-slzed shrimp than do those of Louislana, A 1958-
1975 study showed Texas prices for brown shrimp to be 1.6 times that of Louisiana brown shrimp, and
1.2 times that of white shrimp (Calilouet and Patella, 1978),

Although there have been variations In the relative Importance of the exvesset value of brown,
white, and pink shrimp, the brown shrimp Is the most valuable, accounting for 52 percent of the total
value of all speclies from 1958 to 1967 and for 56 percent of the total value from 1968 to 1977, White
shrimp are the second most valuable specles., The relative position of white shrimp Increased from 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 value of Gulf shrimp catch attributable to plink shrimp has
fallen from 21 percent in the 1958=1967 period to 13 percent for 1968-1977,

Approximately 57 percent of the annual value of the brown shrimp catch is from Texas, 28 percent
from Louisiana, and the remalning 15 percent from Mississippl, Alabama, and Florida (Fig. 3.5=3),

Loutistana waters furnish 61 percent of the value of the white shrimp harvest, Texas 30 percent,
Mississippl five percent, Afabama three percent, and Florida one percent (Fig, 3.5-4).

The Florida catch accounts for 97 percent of the total pink shrimp value (Fig, 3,5-5). The Dry
Tortugas area accounts for 70 percent of this value, Seabob are concentrated In the Atchafalaya River
area of Louisiana (Fig, 3.5-6). These waters furnish 92 percent of the value of the catch. Texas
adds four percent and the remainder comes from areas east of the mouth of the Mississippl (Fig,
3.,5=6). Florida accounts for 98 percent of the rock shrimp exvessel vatue (Fig, 3.,5~7), The roya! red
fishery Is concentrated in two areas (Fig. 3.5-8): +the Dry Tortugas catch is 45 percent of the total
value, while the catch off the Mississippl Deita Is 42 percent of the value,

Price Structure and Sensitivity by Slze Distribution of the Catch

The price per pound of shrimp vartes In direct proportion to size, There are significant price
differences between size groups of shrimp. Price differentials play a key role In the substitution of
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Table 3,5-2, Exvesse! value of shrimp landings by state

Florida
Year West Coast Alabama Mississippl Louisiana Texas
1,000 do!lars
1958 16,312 1,984 2,377 13,533 29,665
1959 9,752 1,991 2,345 13,067 23,193
1960 12,155 2,090 2,899 15,881 24,606
1961 11,094 1,154 1,281 8,913 21,208
1962 14,556 1,647 2,220 14,985 27,149
1963 12,256 2,419 2,484 19,789 26,591
1964 13,322 2,630 1,805 18,794 . 26,144
1965 13,905 3,654 2,523 19,584 31,241
1966 12,427 4,920 2,751 24,390 38,485
1967 10,476 6,049 3,122 24,573 46,355
1968 12,695 7,964 3,677 25,623 45,870
1969 12,021 8,788 4,011 33,358 42,884
1970 13,108 8,040 3,810 34,614 48,614
1971 - 12,985 11,451 ‘ 4,362 43,285 64,191
1972 17,309 14,661 . 4,966 47,066 80,099
1973 22,601 14,165 3,698 44,511 86,879
- 1974 21,445 13,490 3,225 32,203 67,679
1975 27,799 17,843 3,825 40,968 87,902
1976 36,842 30,393 8,418 79,688 119,881
1977 39,971 33,487 10,113 87,183 125,620
percent
Average
Annual
change 5.2 16.6 6.5 9,5 9,1
for 1958~
1977

Source: Fishery Statistics of the Unlted States,
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certaln sizes for others Into various products such as breaded shrimp, fresh=frozen, and speclalty
ttems. This price structure appears to be partially sensitive to changes In the size distribution of

the catch (Toevs and Johnson, 1978),

Larger shrimp are consumed primarily through restaurants, while modlums are sold to breaders,
fresh seafood retallers, canners and other processors, Smatll shrimp are often processed Into canned,

dryed or specialty products,

A more recent study (Chul, 1980) also Indicates an existance of separate markets by size of Gulf
shrimp; large (under 30 count), medium (30 to 50 count), and smal| (over 50 count), Exvessel demand
for shrimp was concluded to vary signiflicantly by stze of shrimp. Demand is higher for the larger
slzes of shrimp and with the exception of small shrimp, the larger the size the greater the price
response to changes In supply. Price responsiveness was, however, shown to be small within regions of
the Gulf: eastern, northern and western Gulf, :

3.5.1.2 Wholesale Value of the Product

Total value of processed shrimp products more than doubled between 1971 and 1977, increasing from
$253,7 million to $528,9 million (Table 3,5-3), Texas has consistently been the leading state, with
Florida's west coast second. In percentage terms, Alabama has had the largest growth rate while the
Texas growth rate was the smail lest,

Frozen raw headless is by far the most Important processed product form accounting for 55,9
percent of processed shrimp products in 1976 (Figure 3.,5-9)., Breaded shrimp ranks second with 21,0
percent, Percentage production by states by product type Is shown In Figure 3,5-10,

wholesale price of processed products depends on exvessel prices, decrease or Increase In product
weight through processing, costs of marketing and processing and demand for the processed product,
With the exception of exvessel prices, none of these parameters are reported on a consistent and
continuous basis fn published statistics. Wholesale prices computed by dividing volume of processed
product into value of processed products are an estimate of value per unit of product as i1t leaves the
processors establishment,

Wholesale prices Increased for all processed products between 1958 and 1978 with the largest
percentage Increase for raw headless at 7,5 percent annually (Table 3,5-4), Annual wholesale prices
vary widely because of exvesse! prices, processing costs and demand shifts, Exvessel price variations
are probably the most Important factor determining variation In wholesale prices. Breaded raw
products have consistently been the lowest valued products per pound since 1961, Required pounds of
heads=on shrimp per pound of processed product are: 1,58 pounds, raw headless; 2,04 pounds, raw )
peeled, 1,0 pounds, breaded raw; 3.13 pounds, peeled and cooked; 3.21 pounds, canned; and 7,69 pounds,
dried (bssed on conversion factors in Fishery Statistics of the United States). Multiplylng these
factors by the exvessel price gives the cost of raw product per unit of processed product and Is
referred to as the raw product equivatent price, This component is the Iakges? part of the wholesale
price. Wholesale price varlation Is then expected to-vary directly with exvessel prices and the
~ amount of varlation Is directly related to the conversion factor. Percentage of wholesale price
variation Is greatest for products utilizing a high ratio of shrimp to processed product,

The difference between the raw product equivalent price and the wholesale price Is the marketing
margin, This Imputed marketing margin covers transportation, processing costs and profits to
processors, Marketing margins were Imputed for raw headless, breaded raw, and cooked and raw peeled
processed shrimp products (Table 3.5-5). These margins were estimated by subtracting the imputed raw
product equivalent prices from the wholesale prices. The raw product equivalent prices were estimated
by multiplying the conversion factors discussed above by average exvessel Gulf of Mexico shrimp prlces
reported in Table 3,5-1,
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Table 3.,5-3, Wholesale values of processed shrimp for Gulf of Mexlco states

State 197 1972 1973 1974 1975 1976 1977

miflions of dollars

Florida, W.C. iO.Z 70,9 80,0 69,5 83,3 133,2 150,9
Alabama 11,6 23,2 30,7 © 20,3 28,9 59,0 68,3
Mississippl 12,7 13,7 15,7 16,9 15,7 26,9 40,0
Louistana 65.7 64,8 - 76,9 . 72,4 64,1 95,6 125.4
Texas 93.6 110,2 120.6 80.7 67.7 141.4 144,2
Gulf Total 253,7 282,6 330,0 v 259.9 259,8 456,1 528,9 )

Numbers do not add due to rounding. Totals are correct,

Source: National Marine Flsheries Service, Processed Fishery Products Annual Summary
(Washington, D,C,: Dept, of Commerce, varlious years).
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Marketing margins for shrimp Increased from $,18 per pound of processed product in 1958 to $1,20
per pound in 1978, The increase was fairly slow through 1972 at which time the margin was $,30,
Substantial increases took place between 1973 and 1974 and between 1976 and 1977, A comparison of
exvessel price movements from year to year with changes In marketing margins shows no overall negative
or positive relationshlp, Marketing margins for breaded shrimp also Increased over time but not as
consistentiy nor as substantialiy., Marketing margins for breaded raw shrimp Increased from $.30 per
pound in 1958 to a high of $1,10 in 1977, ' :

Marketing marglins for peeled shrimp generally Increased until the late 1960's but then declined
throughout the 1970's, The negative imputed margins during the late 1970's may ref lect the margin
estimation procedure for this product., Raw product price equivalents may have been over stated [f
smal ler than average size shrimp were used in the processed product or if lower valued imported shrimp
were used for this processed product,

3.5.1.,3 Domestic Marketing Channels

The marketing of shrimp from the vessels to consumer may be handled through a variety of channels
with as many as 11 components (Figure 3,5-11), The usual participation Is more [Imited, however,
lavolving flshermen, wholesalers, processors, transporters, and retallers. Other seafood products are
usually also handled by members of the shrimp marketing system.

Since shrimp may range from flve to more than 200 talls per pound, slize Is the principal! factor
" Influencing market channe!s and use, Larger size shrimp usually go to restaurants; those in the 30
to 65 per pound range go principally to breaders, fresh seafood retallers, canners, and other pro-
cessors, Smaller shrimp are used by canners, driers, and specialty producers., !n recent years there
has been a growing trend fo use the ful! range of shrimp sizes for breaded, peeled, and stove-ready

products,

Variation In use of marketing channels depends on many factors: shrimp slze, processed form,
location of processor, degree of Iindustry concentration, source of raw shrimp, amount of Imported
shrimp used, and amount of foreign labor Involved in processing. Area differences prevent extrapola=-
tion of the Alvarez, et al. (1976) study of Florida's marketing channels to the entire Gulf coast
(Christmas and Etzold, 1977)., A telephone survey of shrimp processors and middlemen In each of the
Gulf states was conducted In the drafting of this plan, The survey revealed a general pattern of
marketing channels, shown in Fige 3.5-11, The bold lines In the flgure indicate major channels,

Dealers

The dealer is the first middleman to take possession of the shrimp, He normally operates docklng
facllltlies with allied provisions for service and storage. His relationship with the fisherman Is
that of purchaser of shrimp and, on occaslon, purveyor of fue!, lce, and supplies, But he may also
offer financial services ranging from credit extension to maintenance of records for boats based at
his dock, In this relationship there Is usually an understanding that the shrimper's catch will be
handled by the dealer; such a relationship may have a corrolary price impact,

Loulsiana dealers surveyed reported purchasing shrimp on a regular basls from 80 to 120 craft,
with the median about 110, Dealers may also get shrimp from other craft on a part-time basis; some
operate craft of thelr own,

Among the dealer's functions are processing of shrimp for the market--heading, grading, packing,
refrigerating, and storing. Some, especially in Loulslana, have operations for hand ling of heads-on
shrimp for drying. The drylng operations reduce loss of shrimp due to spollage and permit+ the utili=
zatlon of shrimp In periods of peak landings.
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Table 3,5-4, Wholesale prices of Gulf of Mexlco shrimp processed products, 1958-1978

Year Raw? Raw® Breaded? Cooked? Canned® Drled?
Head less Peeled and
Peeled
1958 76 1,06 67 1.89 10,38 1,41
1959 59 82 62 1.54 8.89 .90
1960 61 .98 63 1,64 8.29 1.12
1961 «76 1,09 75 1.63 9,09 1,78
1962 92 1,24 .81 1,93 10,43 1,61
1963 72 1.18 71 1.77 8,59 .84
1964 .82 1,16 .80 © 1,67 8.63 1.99
1965 83 1.16 +80 1,67 9,63 1,99
1966 96 1.32 90 1.97 10.66 2,02
1967 .88 1.37 85 1,92 10,2t 1,65
1968 1,03 1,55 .94 2,39 10,92 1.90
1969 1,09 1.75 1.00 2,04 10,29 1.74
1970 1,04 . 1.45 .99 1,57 10,51 no data
1971 1,28 1.69 1,07 2,51 11,14 1.87
1972 1,44 1.90 1.24 1,95 13,28 2,42
1973 2,42 2,25 1.48 3.44 18,91 3.87
1974 : 1,74 1.80 1,44 ) 3.11 16,25 2,72
1975 2,35 1.77 1.61 3,36 16,74 4,92
1976 2,79 2,67 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 2,15 3,08 21.92 4,00
percent
Average
annual
Increase 7.5 5.0 5.7 4,1 4,0 6.7

3 Price per pound of finished product,

5 Price per sfandar& case of canned shrimp,

Source: Computed from Fishery Statistics of the Unlted States and Current Fishery Statistlcs.
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Table 3.,5~5, Imputed marketing margins for selected Gulf of Mexico processed
shrimp products, 1958-1978

Peeled
Year Raw Headless Breaded Raw Raw Cooked
dollars per pound
1958 .18 «30 31 73
1959 .18 32 : «29 .73
1960 17 35 .41 o716
1961 24 42 42 +60
1962 24 »38 36 «58
1963 24 +40 55 +80
1964 25 36 41 51
1965 «26 .44 42 54
1966 23 44 38 53
1967 25 45 55 67
1968 «29 47 59 $92
1969 30 »50 73 47
1970 30 52 49 . .10
1971 32 47 47 63
1972 «30 52 43 =31
1973 93 54 33 «50
1974 .57 ' .70 .29 .79
1975 69 «56 -.37 .07
1976 72 .71 o] -.28
1977 1,04 1.10 o13 -.08
1978 1.20 +86 =31 -.96

Source: Estimated by multiplylng conversion factors reported In text by average annual
exvesse| prices and then subtracting this value from wholesale prices,
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Figure 3.5-3. Average percent of the total value of the pink shrimp
catch 1959-1975 by area (US Dept. Com., 1959-1975).
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Figure 3.5-8. Average perceﬁt of the total value of the royal red
shrimp catch 1963-1975 by area (US Dept. Com., 1963-1975).
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) Figure 3.5-9
Value of Shrimp Products of the Gulf States, 1976

OTHER
(includes specialties)
0.47%

CANNED
7.1%

PEELED AND DEVEINED

(cooked or raw) FROZEN
15.6% _, RAW HEADLESS
55.9%
BREADED
21.0%

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

SOURCE: National Marine Fisheries Service, Processed Fishery Products,
Annual Summary, 1976 (Washington D.C.: Dept. of Commerce).
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Dealer operations tend to be seasonal In nature., At peak perliods the work force Is augmented
largely by women, teenagers, and members of the fishermen's familles. The workweek can vary from
three to seven days, and the workling day can last from six to fifteen hours,

Most of the dealer's output Is sold directly to processors; wholesalers also figure largely In
thls market. Dealers generally have up to 10 major customers and ship The!r output in their own
+rucks or with common carriers,

Processors

Processors are the shrimp companies engaged in pee!ing and deveining, cooklng, freezing, canning,
breading, and preparing speclalty products. Some also deal in green headless shrimp, requiring no
processing.

In the southeast region, including the south Attantic and the Gulf of Mexico shrimp fisheries, 69
percent of the processors are single faclllity corporations; 25 percent are elther corporations wlth
branches or divisions of parent corporations, Nearly half of the Individual corporations are family
owned; six percent of all southeastern processors are partnership operations,

The shrimp handling and processing Industry Is expanding In total volume, but the rate of
withdrawal of Individual firms exceeds the rate of new entrants. A shortage of domestic landings
appears To put a severe constralint on the entrance of new firms and the expanslon of existing ones,
Major factors contributing to the shrimp shortage are: (1) the decline in U,S. landings of shrimp-
caught in Centra! and South American waters, and (2) the current explolitation of the major domestic
Gulf stocks at their MSY tevels, An example of the decline in U.,S., landings from foreign waters is
Florida's landings of Campeche shrimp, which have declined from a high of more than 30 millfon pounds
In 1953 to two to three milllon pounds annually (1970-1975),

There are an increasing number of processors who maintain their own fleets or dockside faclli-
ties, Others continue to depend on dealers for thelir shrimp supptles, DOue to .the seasonal nature of
the shrimp catch, processors carry large raw product and frozen finished product inventories. Unllke
dealers, processors tend to operate thelr plants throughout the year, Market forms of processed shrimp

Include breaded, frozen, canned and speclalty products (dried, pastes, sauces, and convenience (dishes).

Brokers and Wholesalers

Brokers act as an Intermediary between the buyers and sellers of shrimp products at the various
marketing levels, usually from the varlous marketing levels, usually from the processor level on up.
The biggest use of brokers 1s In interstate and international contracts and sales, promotion of new
products, and establishment of business contacts for new firms,

Wholesalers also act as Intermediaries in the marketing system, They take possession of shrimp
products and provide storage and transportation functions for flrms In the Industry, thereby creating
benef its and economies for all flirms.

Marketing

Channels used to market processed shrimp products vary from firm to firme, Some processors have
thelr own distribution channels-=such as an organlzation of sales representatives or a subsidiary
seller=-while many other flrms almost excluslvely employ brokers to sell thelr products, Though net
flows cannot be glven, most processors do not IImit their geographic marketing territories as much as
dealers do; indeed, most processors sell on a natlonal or at ieast regional basls, and many of them
export shrimp, primarily to Canada, Mexico, and Japan., Tables 3.5=-6 through 3.5-8 provide data on
U.S. exports for 1977, Data on exports by Gulf processors are unavallable,
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Figure 3.5-10
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
6.8%

Mississippi
6.6%

FLORIDA
WEST COAST
13.4%

FLORIDA
WEST COAST
41.97%

LOUISIANA
16.3%

LOUISIANA
20.8%

BREADED CANNED¥*
ALABAMA 2.6%

LOUISIANA 3.47%

MISSISSIPPI
15.8%

LOUISTIANA 84.27%

FLORIDA
WEST COAST
70.1%

*All other states combined produce less than one percent.

SOURCE: National Marine Fisheries Service, Processed Fishery Products, Annual
Summary, 1976 (Washington D.C.: Dept. of Commerce)
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Figure 3.5-11

Major Marketing Channels for Shrimp Products
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Tabte 3,5-6., United States Export of Domestlc and Forelgn shrimp Products (Fishery Statistics of the
Unlted States, 1977),

| tem . Percent of Total Quant Ity

7 Thousand Thousand
Pounds Dol lars Pounds Dol lars

Fresh and frozen:

Domestic 74.6 69,5% 26,089 $60,731
Forelgn* 25,4 30,5 8,902 26,643
Total v 1000 100,0 34,991 87,374
Canned:
Domestlic 99,5 99.2 8,966 18,066
Forelgn* 0,5 0.8 48 144
Total 100,0 100.0 9,014 18,210
Total: ] .
Domestic 79.7 74,6 35,055 78,797
Foreign " 20,3 25,4 8,950 26,787
Total 100,0% 100.0% 44,005 $105,584

* Forelgn shrimp exports are shrimp exported out of the United States that were of forelgn origin ~
prior to processing.

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

Country Percent of Total Quant [ty

Thousand Thousand

Pounds Dol lars Pounds Dol lars

Canada 33,19 33,99 8,634 © $20,610
MexIco ' 33.8 31.3 8,811 19,003
Japan 1841 19,7 4,718 11,957
Sweden 6.6 6.3 1,734 3,815
United Kingdom . 2,4 2,4 630 1,474
Denmark 1.6 1.6 428 941
Bermuda 0.4 0.7 C115 412
New Zealand 0.7 0.6 176 363
Nether{ands 0.5 0.5 124 312
Other 2,8 3,0 719 1,844
Total 100,0% 100,0% 26.089 $60,731
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Domestic per caplta consumption of shrimp has increased at a rate of 2.8 percent per year (1960~
1977), a remarkable Increase given that shrimp prices increased by 600 percent while the Consumer
Price Index Increased by slightly more than 100 percent, Exceptions to thls general Increase In
shrimp consumption are assoclated with a slowing In the growth of the U.S. economy (1961-1962, 1966,
fate 1973=1974) or with extraordinarily high increases In shrimp prices (1971, 1975), In addition,
the energy crisis In 1974 was a factor In reducing Important consumption In restaurants,

Shrimp Is becomling a larger portion of the total seafood products consumed in the nation (1960~
1977). A large part of this relative Increase has come withln the last few years despite a faster
growing prlce for shrimp than for other processed flish products,

The socliosconomlc characteristics of domestic consumers of shrimp were assessed in 1969 (U,S.
Department of Commerce, 1973). An update of this data fs necessary In order to evaluate what effect,

if any, management of shrimp decisions may have on different types of consumers.

3.,5.1.4 Imports and Utilization

The role of shrimp Imports in the U,S. shrimp Industry Is substantial., This role can be examined
from two sources. The first is from an analysis of secondary data that demonsirates how important
shrimp Imports are to U.S. supply, 1llustrates the source of imports and outlines the types of pro-
ducts imported, The second source is from past econometric studies that attempted to statisticatlly
measure the Impact of I[mports on the domestic Industry, These two sources are examined in the next
sections, . -

3.5.1.4.1 Importance, Source and Type .

The role of shrimp Imports In determining the supply of shrimp is demonstrated in Table 3,5-9,
The supply of shrimp in the U,S. annually is determined by beginning stocks, landings, imports, and
exports, From 1960 to 1979, the total supply of shrimp In the U.,S. has ranged from 289,6 miliion
pounds In 1961 to the high of 618,8 mii!lion pounds in 1977, Supplles have always been over 500
million pounds since 1970, Suppllies were high In 1974, fell in 1975, iIncreased dramatically in 1976
and 1977 and then fell 1n 1978 and 1979, Supplies are In part influenced by the amount consumers are
willing to take off the market, Another factor of late that has probably Influenced supplies has been
the high cost of financing 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.,S, domestic landings (with the exception of 90 percent in 1971), However, the
ratio was 94 percent in both 1977 and 1978 and 129 percent in 1979, Domestic landings were quite high
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 fe!l to 407,2 million pounds in 1979, the lowest since 1971, The first=half year apparent
consumption for 1980 Is two percent below 1979 levels. The ratlo of imports to apparent consumption
was 65 percent in 1979, the highest ratio ever recorded, Per caplita consumption fell to 1,85 pounds
In 1979, the lowest recorded since 1969, This represents a decline from the all time high of 2,244
pounds in 1977, :

The ratio of total U.,S. Imports to Gulf of Mexico landings indicates that during 1979, Imports
were more than double Guilf landings (208 percent). In the two previous years the ratio was 163 and
154 percent, From 1973 to 1976 the ratio had been between 200 and 228 percent, !t Is clear that
Imports are an Important supply source to the U.,S. shrimp industry., Comparing the 1960's to the
1970's, imports, U.S. !landings and apparent consumption have all increased,

In the first half of 1980, the supplles, consumption and prices of shrimp were down from 1979
levels according to the U,5. National Marine Fisheries Service (1980), Landings In the Gulf and south
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Table 3,5-8., Exports of Domestic Canned Shrimp, by Country of Destination, 1974,

Country . Percent of Total Quantity
Thousand Thousand
Pounds Doltars Pounds Dol lars
Canada 70.7% 72,4% 6,340 $13,076
Sweden 5.5 6.7 493 1,205
United Kingdom 6.0 4,7 542 845
Switzerland 3.3 3.2 293 582
Austratia | 4.1 3.0 368 536
Japan 3.9 2.9 345 526 -
France 1.9 ‘ T 23 . 169 417
New Zealand 0.9 0.8 82 151
Other 3.7 4,0 ‘ 719 1,844
Total ' 100,08 100.0% 8,966 $18,066

From Natlonal Marine Fisherles Service, Fisheries of the Unlited States, 1977, (Washington, D.C.: U.S.
Department of Commerce, April 1978),
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Table 3,5-9, Supply and utilization of all shrimp in the U.S., annual, 1960-1979, with emphasis on Imports, Hands-off weight.

Supply Utilization Ratio of lmports to
Yoar Beginning u.S. Imports?® Total Ending Exports Apparent Consumption u.S. Apparent Gulf of Mexico
stocks Landings Stocks Total Per Capita Landings Consumption Landings
miillon pounds ~=pounds=- Percent
1960 46,0 148,5 119,.1 313,6 51.0 11,0 251,0 1.398 80 47 97
1961 51.0 103.9 134,6 289,6 26,2 14,6 248,3 1,357 130 54 169
1962 26,2 119,2 152,5 297,9 37.9 9.9 250,0 1.346 128 61 m
1963 37.9 150,7 167,3 355,9 55,8 20,4 279,6 1,483 _Ill 60 130
1964 55.8 133,1 169,5 354,4 45,5 22,8 290, 1 1.518 127 58 150
1965 45,5 152,3 179.0 376.8 38,2 22,0 316,6 1.636 118 57 147
1966 38,2 148,2 194,9 381.4 42.5 25,5 313,4 1.602 132 62 173
1967 42,5 190.0 202,1 434,6 57.6 34,9 342,1 1,732 106 59 143
1968 57.6 184,1 210,1 451.8 55.8 29,6 366,.4 1,838 114 57 ‘.164
1969 55.8 195,0 218,7 469,5 62,5 47.4 359,5 1,785 112 61 173
1970 62,5 224,3 . 245,7 532,5 72,2 56,8 403,5 1,980 110 61 169
1971 72,7 238, 1 213,9 523,2 69,9 57,5 396,8 1,924 90 54 149
1972 69,9 235,9 253,1 559,0 92,7 52,2 414,1 1,989 107 61 176
1973 92,7 229,4 229.3 551.4 79.0 67,7 404,7 1,924 100 57 200
1974 79.0 224,4 267,5 570,9 76,2 48,0 446,7 2,113 119 60 228
1975 76,2 207.6 231,0 514.8 47,4 47,2 420,2 1.972 1M1 55 215
1976 47.4 243,0 270,7 561,1 61,0 48,1 452,0 2,106 11 60 205
1977 61,0 287.,4 270,4 618,8 80,2 52,9 485,7 2,244 94 56 163
1978 80,2 255,4 239,0 574.6 58,2 60,4 455,7 2,088 94 52 154

1979 56.2 206,9 267,.1 530.2 77.5 45,7 407,2 1,85 129 65 208

@ Almost all is fresh and frozen

Source: Shellfish Market Review, November, 1978, Last three columns calculated, Data for 1978=1979 from the Shellfish Market
Review, November, 1980 (in print).




Atlantic were sharply lower, Imports were above first quér"l'er 1979 levels but the lead declined as
the quarter progressed and imports were sharply lower In the second quarter. High beginning Inven-
tories were drawn down to 1979 levels by the end of June, 1980,

Landings of shrimp in the Gulf and south Atlantic were 43 mi!lion pounds (heads-off) in the first
half of 1980 which was 23 percent below 1979 levels. However, during later months galns were made
that put landings closer to 1979 levels,

Total imports of shrimp were 92 million pounds (product welight) In the first half of 1980, This
was elght percent below 1979 levels., The major drop was because of a restiriction of Imports of peeled
raw shrimp from India due to actions by the FDA because of quality problems, Imports from Mexico were
up slightly, Imports of shrimp by Japan through July, 1980, were 16 percent lower than in 1979, This
decrease In world demand has also been a contribution to price problems in the U,S,

Beginning Inventories in 1980 of 78 million pounds were 14 percent above the 1974-1978 average.
Inventories on July 1, 1980 were 40 milllon pounds, seven percent above 1979 same perlod levels,
ILnventories normally drop to a seasonal low about July 1 and rise to a seasonal high about January 1,
The steeper than normal Iinventory drop of 49 percent in the first half of 1980 was assoclated with !low
landings and imports and an effort to cut inventories to reduce carrylng costs,

As discussed in section 3,5,2,3, beginning In late 1979 the price of 21=25 raw headl!ess shrimp
foll rapidly to a low of $3.,82 in May, 1980, Prices increased agaln from June through August but fel!l
agatn in October, 1980, due primarily to good tate summer landings, Retall prices have remained high
and did not fall to the same degree beginning In late 1979, as did exvessel prices and wholesale pri=
ces, This may explain the fallure of consumption to Improve from 1979 levels In the second half of
1979 and first half of 1980,

The primary type of shrimp Imported into the U.,S, are raw headless as shown in Table 3,5=10, In
terms of product weight, raw headless shrimp represented 123,4 million pounds (55 percent), raw
peecled, 86,1 million pounds (38 percent), canned, 4,2 million pounds (two percent) and other forms,
10,6 million pounds (five percent) of the total Imports of 224,5 million pounds In 1979, These per=-
centages have been falrly.consistent the last few years,

The North American Continent continues to provide sltightiy over one~half of all shrimp imports
into the U,S. as shown In Table 3,5~11, Mexico Is the dominant supplier with about 35 percent of all
U.S. imports, Panama, El Salvador and Nicaragua are the other major supplliers, The South American
Continent suppited about 15 percent of U,S, imports from 1975-1979, down from almost 19 percent from
1970-1974, Ecuador, Columbla and Brazll were the major suppliers the last five years, Guyana,
Venezuela, and French Gulana were major suppliers the first half of the decade., Imports from Asla
Increased from 26 percent of the total from 1970-1974 to 32 percent from 1975=1979, The major
supplying country Is india at almost 17 percent., Increases were seen for India, Indonesla, Thailand,
Talwan, Hong Kong and Bangledesh, Small amounts of shrimp are Imported from the continents of Europe,
Afrlca and Australla and Oceanla,

3.,5.1.4.2 Measured Impacts of Imports

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 are provided for under jtem 114,45, The duty-free sta-
tus of peeled shrimp In alrtight containers and other peeled shrimp |f dried or cooked, but not breaded
is bound as a result of concessions granted by the U,S. In the sixth round of trade negotiations
(Kennedy Round) under the General Agreement on Tarlffs and Trade., The duty=free status of shrimp In
other forms Is not bound, Imports that enter in the forms for which the duty-free treatment is bound
account for only a small part of the U.,S, Imports of shrimp., A particular question to be answered

3~62



Table 3,5-10, U,S. Imports of shrimp by product type, annual 1960-1979, Product welght,

Year Raw Raw Canned Other Total Totat
Head less Peeled . ’ Heads-off
Welght
1960 93,0 18,1 a 2,3 : 113.4 119,1
1961 101,3 20,3 a a,7 126,3 134,6
1962 108,6 24,7 a 7.9 141,2 152,5
1963 11,7 29,5 4.1 6.2 151,2 167.3
1964 12,1 27.4 3,0 12,0 154,6 169,5
1965 114,2 32,0 2.2 14,6 162,9 179.0
1966 129,9 ' 37.2 1.5 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 9,7 189,5 210,1
1969 121,3 63,8 3.6 5.1 1937 218,7
1970 140,0 69,5 3.9 5.4 218,7 245,7
1971 123,9 60,1 2.7 4,5 1913 213,9
1972 126,8 90,1 1.1 5.2 223,2 253,1
1973 123,3 71.4 © 3.0 4,9 202.6 229,3
1974 132.0 83,2 6.1 7.7 228,9 267.5
1975 117.2 76,7 1.1 6.4 201,5 231,0
1976 129,7 86.4 2.3 11,3 229.8 270,7
1977 125,8 87.8 2.8 11,6 : 228,0 270,4
1978 101,3 83,1 2,7 11.0 198,0 239,0
1979 123,4 86,1 , 4,2 10,6 224,5 267.1

@ Included in other

Source: Shellfish Market Review, November, 1978,
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Table 3.5-11. Imports of all 'shrimp into the U.S. by country of origin, 1970-1979. (Product weight)€,

: 1970~1974 Average 1975-1979 Average
Ooun‘tryb 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 mifiion percent miltlon percent
pounds of total pounds of total

milllons of pounds
North America

Mex1co 72.0 74.6 80.7 761 78.1 75.0 80.4 76,3 = 72.5 7.9 76.3 35.8 75,2 34.8

Panama : 11.6 9.3 10.1 10.4 10,1 9.8 11.6 10.0 9.2 12,2 10.3 4.8 10.6 4,9
El Salvador 6.4 6.7 5.7 5.9 6.1 6.8 5.6 ‘5.4 5.0 6.3 6.2 2.9 5.8 2.7
Nicaragua 6.0 5.6 6.6 6e 1 6.4 6.2 6.5 7.4 5.6 5.4 66 1 2.9 6.2 2.9
Guatamala 2,9 2.3 1.3 3.0 2,9 3.6 2.7 3.8 4,2 3.6 2.5 11 3.6 1.7
Honduras 2.6 3.9 4.8 3.4 3.4 3.6 3.9 4,7 3.5 361 3.6 1.7 3.8 1.8
Others 9.1 5.6 4.9 5¢3 5.6 4,3 4.9 10.8 4.3 4,6 6.1 2.9 5.8 2.7
Total€ 110.6 108.0 114,1 1102 112,6 109.3 115.6 118.4 104.3 107.1 11,1 52.2 110.9 51.3
South America
Guyana 10.2 90 6.9 1061 73 5¢ 4 4,2 4,6 3.4 - 3.7 8.7 4.1 4.3 1.2
French Guiana 5.1 3.8 3.6 3.9 2.4 1.9 1.4 1.6 1.7 3.6 3.8 1.8 2,0 9
Ecuador 6.0 5¢3 6.9 7.5 6.2 8.1 9.4 8.6 10.9 13.7 © 6.4 3.0 10. 1 4,7
Venezuela 11.6 1001 8.0 5¢7 6.5 4.9 5.8 2.8 1.3 2,3 8.4 4,0 3.4 1.6
Columbia 4.8 4,8 6.0 6.0 6.2 5.7 6.3 5.7 4,2 4.1 5¢6 2.6 5.2 2.4
Sur inam 2.6 2,1 2.1 1.9 1e6 = 3.1 3.8 3.7 2.0 1.5 2.1 1.0 2.8 1.3
Brazii 2.1 4.4 8.9 4.3 3.0 1.4 2,0 3.5 3.9 9.7 4.5 2.1 4,1 1.9
Others 1.2 «6 1.5 1.0 5 o7 1.0 9 «8 1.2 1.0 5 9 4
Total€ 43,6 40,1 43,9 40.4 33.7 31.2 34,0 31.4 28.2 29,8 40.3 18.9 32,9 15.2

Europe 1.0 Te1 1.2 1a1 9 1.5 1.5 2.2 o7 1.9 101 5 1.6 o7



Table 3.5-11. Imports of all shrimp into the U.S. by country of origin, 1970-1979. (Product weight)€,

G9-¢

1970-1974 Average 1975-1979 Average

Coun‘fryb 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 mifiion percent mitlion percent
: pounds of total pounds of total
Asia millions of pounds |
Indonesia a a 2.4 2.5 6.3 1.6 4.6 4.6 3.8 5.5 2.2 1.0 4.0 1.9
India 33.6 22.8 33.5 20.6 31.4 29,6 41.6 41.1 39,2 30.8 28.4 13.3 360 5 16.9
Pakistan 7.1 2.9 2.6 1.4 a a a .8 .8 1.0 2.8 1.3 o5 e2
Thal land 3.6 2.0 4.0 2.9 3.7 2,7 3.2 4,2 3.9 10.6 3.2 1.5 4,9 2.3
China, Talwan 9 9 6.0 5.4 5.3 5.6 5e 1 3.6 3.2 7.9 3.7 1.7 5. 1 2.4
I'bng Kong a a a a 1.5 2.2 5.] 309 3.6 5.3 03 .l 4.0 1.9
Bangladesh a a o7 1e2 2.0 2.2 3.7 3.4 3.5 2,7 ] 4 3.1 1.4
Other 12.9 6.5 10.8 12.9 23,9 12,5 1.9 11.0 5.5 9.4 13.4 6.2 10.1 4.7
Total® 58, 1 35. 1 60.0 46,9 74.1 56. 4 75.2 72,6  63.5 73:2 54.8 25.7 68.2 31.5
Australla and
Oceanlia 1.6 3e 1 1.5 6 4.8 .9 .8 .8 2 1.2 2.3 1.1 .8 o4
Africa 3.9 4,0 2.5 3.4 2.8 2.3 2.7 2.5 1.3 1.4 3¢3 1.6 2.7 1.3

Grand Total® 218.7 191.,3 223.2 202.6 228.9 201.5 229.8 228.0 198.2 224.5 212.9 100.0 216.4 100.0

2 No listed separately in original data source.

b The original data source usually l|ists about 45 counfries. A country was |isted separately on this table If at any time from 1970 to
1979 annual imports from that country exceeded 3.5 million pounds.

C Totals may not add due to rounding.

Source: Fisheries of the United States, Annual Issues.



should a tariff ever be levied on shrimp, Is whether shrimp caught by U.S. vessels but landed in
foreign ports and then shipped to the U.,S. would be taxed. See USITC (1976) for a complete discussion

of this point,

On November 17, 1975, the Natlonal Shrimp Congress filed a petition with the U,S, International
Trade Commission for Import rellef pursuant to section 201 of the Trade Act of 1974, The USITC Insti-
. tuted an investigation to determine whether shrimp; fresh, chliled, frozen prepared, or preserved
“ {including pastes and sauces), provided for In item 114.45 of the Tarlff Schedules of the U.S., were

befng imported into the U,S. In such Increased quantities as to be a substantial cause of serlous
Injury or threat to the domestic Industry producing an article like, or directly competitive with, the
imported article, The USITC (1976) report indicates that before a cause of Injury or threat of Injury

can be found that:
1, An articte Is being Imported into the U,S., in increasing quantities,

2. That the domestic Industry producing an article [lke or dlrecﬂy competitive with the
Imported article Is being seriously Injured or threatened with serlous injury,

3. That such Increased imports of an article are a substantial cause of the serious fnjury to
the domestic industry,

Five of the six USITC commissioners participated in the finding of the commlssion., One com- -
missioner found that shrimp; fresh, chilled, frozen prepared, or preserved was belng Imported in such
Increased quantities as to be a substantial cause of serious Injury to the domestic shrimp fishing
Industry. The commissioner further found that from the Information available that the shrimp items
were not belng Imported .in such Increased quantities as to be a substantial cause of serious Injury,
or the threat thereof, to the domestic shrimp processing Industry, The "domestic industry"™ was thus
defined as two Industries: (1) shrimp boats and (2) shrimp processors. Two other commlssioners found
that shrimp was being Imported Into the U.S. In such Increased quantities as to be a substantial cause
of serfous Injury to the domestic shrimp catching sector. These two commissioners did not address the
impact on the processing sector. The remaining two commlssloners found that increased Imports of
shrimp were not a substantial cause of any serlous Injury or the threat thereof, which the domestic
shrimp fishing Industry may be suffering, Further, they found that the domestic shrimp processing
Industry was not belng serfously Injured or threatened with serious injury. The overall determination
was such that shrimp were belng Imported Into the U.S, in such Increased quantities as to be a
substantial cause of serlous Injury to the domestic shrimp catching industry, Adjustment assistance
to the industry was recommended,

Miller (1975) also discussed the role of shrimp imports., This discussion focused on the impact
of shrimp Imports at a time when the overall market for seafoods was declining. Miller (1975) Indica-
tes that the need and desirabiliity for the U.S. to purchase substantial Imports of shrimp has been
amply demonstrated over the long run, Starting in the early 1960's, Imports as a rule supplied
slightly more than half the quantity of shrimp supplies In the U,S, The growing level of demand
required these Imports for satisfaction, Imports kept production lines busy In processing plants
~ durling the off season for U.,S. shrimp fishermen, However, Mi!ller indicated that beglnning In 1970,
the level of Imports fluctuated widely and contributed to the volatility of U.S., domestic shrimp
markets., The primary reason for this Is reflected primarily through changes In competitive conditions
for wortd shrimp supplies, Japan became a dominant competitor for shrimp during 1973, The Japanese
bid away needed U.S, shrimp supplies which caused a sharp price Increase, During 1974, Japanese
demand softened, and the world shrimp catch was focused on U.S, markets which were soft, Major supply=-
ing countrlies such as Indonesia and Pakistan were forced to adjust accordingly. The Impact of the
world demand and supply for shrimp on the U.S. Industry is never more readily apparent than today,
This external factor Impact on domestic prices, coupled with much higher energy costs and slugglsh
consumer demand have led to an unstable economic situation in the shrimp iIndustry,
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Dollt's (1972) analysis of shrimp exvessel prices from 1950 to 1968 examined the influence of
imports on domestic price, Doll points out that Imports were about one-third the slze of domestic
landings In 1950 but began to Increase rapidly In 1955 and have exceeded domestic landings in every
year between 1961 and 1968 (the last year of data covered In his analysis). Doll's analysis suggested
t+hat during the study perlod Imports had a larger direct Impact on exvessel price than on wholesale
price. Beglinning shrimp stocks (first quarter) were found to have a larger effect on wholesale price,
than on exvessel price, Imports entered throughout the year but were largest during the fourth
quarter, Doll hypotheslzed that Imports are placed In storage and sold during the first and second
quarters when domestlc landings are seasonally low, The ef fact of Imports on wholesale price Is
thereby reflected through beginning stocks for the next year, Beginning stocks also have an Important
offect on exvesse! price, Thus, over time, imports were estimated to have a lagged effect on both

prices.

The principal objective of Import restrictions on shrimp Is to reduce supplies and thereby eliml-
nate or lesson the negative price effects of Imports, The analysis by Doll (1972) indicates that
exvesse! price levels are highly inversely senslitive to changes In the leve! of supptfes and positi-
vely related to Increases In consumer Income. Dol! (1972) stated speclfically that exvessel prices
were found to decrease as beglinning stocks and landings Increase, but to Increase as Incame Increases,
The study also concluded that imports have a negative Impact upon domestic prices, |t was estimated
that an Increase in Imports by one million pounds, (heads-off) would, If sustained for flve years,
reduce exvessel price by six cents per pound., This appears to be underestimated, however, because be-
tween the study period of 1950 to 196&, imports Increased an average of nine milllon pounds per year,

Miller (1975) also outlined three questions which must be answered regarding ralsing domestic
exvessel prices. These are (1) how much of a cutback in suppiies |s needed to bring about a desired
change In exvessel prices, (2) how should a cutback be allocated, as between domestic production and
imports and (3) what would be the Impact of reduced suppllies on consumer prices? The second question
must be answered by political processes, Miller (1975) performed an analysis using data from
1960-1974 in an attempt to answer the other two questions, According to Miller's analysis, a 12 per-
cont reduction In total supplies in 1975 of shrimp would have been accompanied by a 20 percent
Increase In average exvessel shrimp prices for the year (assuming "real™ per caplta disposable income
dropped three percent), If, In this case, domestic landings matches 1974 totals, lﬁpor?s would have’
to be reduced about 63 mifllion pounds, or 23 percent, (Imports in 1974 entered at an average monthly
rate of 22,5 million pounds, with a high of 30 mitilon pounds and a low of 18 million pounds,)

For exvessel prices to Increase 30 percent, total supplies would have to have dropped about 18
pefcenf. This would mean a 36 percent cutback in Imports (96 mililon pounds) assuming no change In
the domestic catch, 1t needs to be stressed that these are not preclse estimates, glven the short
comings of the statistical techniques applied. The analysis does clearly demonstrate that taking Into
account the relatively high level of carryover holdings going Into 1975, a substantlial reductlon In
Imports would have improved the exvessel price situation measurably if domestic production stayed
about the same as In 1974,

- " Restrictions on imports of shrimp offer one averiue of relief for U,S, shrimp fishermen., However,
I+ needs to be recognized that restricted imports may run counter to the Interests of some sectors of
the shrimp Industry and would likely be opposed by these sectors. Processors of breaded shrimp, for
example depend In part upon Imports for thelr raw material requirements, A ban on Imports could prove
disruptive for these processors. Also, U.S. private capital underwrites certain foreign shrimp opera-
tions which produce for the U.S, market, Adding to this the international political Implications
"~ makes 1t clear that there are perils, as well as benefits, in restricting imports of shrimp, and that
caution and thought should precede such actlion, The Importance of outside suppiies of raw shrimp to
the shrimp processing Industry during the mid=1970's was documented by Prochaska and Cato (1975),
Based on this article, shrimp landings during 1972 were greater than the amounts processed in that
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state for only North and South Carolina of all southeastern states, Loulsiana, Texas, Alabama,
Misslssippl, Georgla and Florida shrimpers supplied only about 97, 84, 76, 57, 35 and 18 percent,
respectively, of raw product needs of thelr processors. International trade and Imports are thus

qulte Important to these states,

Miller and Marasco (1976) also addressed the question of whether or not some form of governmental
control should be Imposed on the importation of shrimp Into the U,S. This analysis was done because
at that time (1974 and 1975) the longest and most severe economic downturn occurred in the U,S. shrimp
Industry. The principal issues addressed were the justification for government Intervention, the
potential effectiveness of Intervention, and the long term Imp!ications,

Beginning In late 1973, and through 1974, the market for shrimp was unfavorable and fishermen
became concerned over the large quantitles of shrimp imports entering the U.S. markets that were
already heavily over supplied, Imports normally are required to satisfy U.S. demand and to keep pro-
cessing IInes open., However, during this period prices were depressed and most people linked the
probiem to imports, The industry turned to the government for assistance, As Miller and Marasco
(1976) point out, government intervention Is not always the best answer when the market mechanisms are
not effective in bringing order to a chaotic market In a short time period. Nonetheless, there has
been precedence for government Intervention to assist lagglng market forces, particularly In agri-

cultural commodity sltuations,

Based on past periods, the market mechanism appears to work in the shrimp market, although in-a
highly volatile fashlon, The shrimp market appears to sometimes over react and over correct, After
1975, the rapid price rise and correction of the supply problem makes It appear that if import
controls had been mplemented, there would have been a more serious shortage problem due to the low
leve! of imports In 1975. |f shrimp imports act as the stabillizing factor in the market and govern—
ment interference Increases the volatility of this factor, Import controls might not be In the best

Interest,

Producers through consumers gain from reducing instability In the shrimp market. Income stabil-
Ity among primary food producers has always been a national policy problem, The processing sector
depends heavily upon stabllity of raw material supplies and resources., Consumers benefit from a
lessor price swing In the retail market, Retall shrimp prices are slow to move downward during price
ad Justment periods at the wholesale and exvessel level, Any conditions that move retall prices to
Inordinately high levels contribute to overatl higher price levels and are thus inflatlonary,

Miller and Marasco (1976) also reported a price analysis of the ef fects of imports which found
that imports In a given month have considerably less ef fect on exvessel prices than any of the other
major price determinants., Current monthly exvesse! prices are most affected by domestic landings, and
In order of Importance, cholce beef prices, retall marketing costs and wholesale marketing costs, A
ten percent increase In Imports was assoclated with one-~tenth of one percent drop In exvessel prices,
However, imports move first into cold storage, and these inventory levels influence prices over time
In a cumulative fashlon, Sustaining the one-month Increase In imports of ten percent over three
months leads to a 3.4 percent drop in exvessel‘prlces. The Influence on price of the other factors,
howaver, stil| overshadows that of imports, This conclusion is consistant with recent findings by
Chul (1980), '

Miller and Marasco (1976) concluded that import restrictions benefits would probably be short
torm and narrowly focused, Domestic shrimp fishermen would probably benefit, but consumers would pay
higher prices, Imports appear to be a stabiiizing factor in supply and do not exert tremendous
Influence on domestic prices, Import restrictions did not appear to be the promising cure for market
instabllity in the shrimp Industry as analyzed in 1976,
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3,5.1.,5 Economic Impact of the Domestic Flshery

) The harvest, processing, and marketing of shrimp are the readily visible aspects of shrimp utili-
zation, Since each year various user groups generally increase thelr demand for Gulf shrimp resour-
ces, the economic contribution of users should be consldered in declsftons. The econamic Impact of the
commercial user groups Is more easlly estimated than that of recreational users. An indicatlon of an

industry's Impact can be made with the use of multipilier analysis. A multiplier shows the rela=-
t+ionship between a primary, readily observable economic event and the total economic activity stimu=-
lated by the primary event, The primary event of landing shrimp at a dock results in sales, Income,
and employment In numerous businesses, Insight to the overall Impact of commercial landings Is
galined by ldentifying the sales, Income and employment multipliers in the shrimp industry,

A few studlies of fishery economic Impacts have been completed in the Gulf (see Jones, et al,,
1974, Morrls, et al,, 1979; and Nisson, et al,, 1978), The most useful anatyslis was the Jones, et
al,, study of the shrimp industry In Texas, By making the explicit assumption that thelr results
rof leact the general situation In other Gulf states, estimates for the Gulf were obtained, Using a
sales multiplter of 3,09 yields an Impact of $1.2 biltion in 1979, Included in the $1,2 billion Is
the approximate $377.6 milllon of tandings and $789,3 mi!lion of Indirect and Induced output by sup=
port Industries. Direct and Indirect income payments to workers In shrimp related businesses were
estimated to approximate $336 million of the $1.2 billion total, The employment of workers In
shrimping and related businesses Is often a major element of Isolated resource based economics, Using
the Texas results of .8 people employed directly in the shrimp industry per $10,000 of landings, Igdi-
cates 30,200 indlviduals employed throughout the Gulf In 1979, When the multiplier ef fect (1,22) of
employment In shrimping was Included, the total employment estimate for the Gulf became 36,800 indivi-

dualis,

3.5.2 Domestic Commercial Fleet Characteristics

3.5.2.1 Income of the Fleet

Gross Income

Reported annual pounds and exvessel value for domestic catch of U,S, Gulf shrimp by vessels and
by boats Is computed in Table 3.5~12, Annual total income for both vessels and boats Increased over

this time period 1962-1974,

A 10,3 percent average annual growth rate in gross income of shrimp vessels Is due to a 2,3 per—
cent average annual growth rate In pounds of shrimp landed, plus an 8,0 percent increase In exvessel
price. A ten percent growth rate In gross Income to shrimp boats Is due to a 3,2 percent iIncrease In
pounds caught and a 6.8 percent increase in exvessel price,

As evident In Tables 3,5~13 and 3,5-15 this average annual growth rate (2.3 percent) In pounds of
shrimp landed has occurred from an Increasing number of vesseis and boats in the fishery, Boats have
Inecreased thelr share of total days fished through thelr larger growth in numbers and average .days'
fished per boat, Vessels while fishing slightly more days per ysar through the period, are exerting
more eof fective ef fort because of thelr upward trend In vessel size, Larger horsepower and nets are
generally correlated with Increased vessel size, Thus, the Increase In total gross Incame assoclated
with the small increase In catch results from more vessels and boats, more days fished, and larger
vessels, Shrimp vessel and boat Information more current than 1975 was not avaliable at this writing.

Insight to the general trend In shrimp vesse! numbers Is evident from reviewing recent data from
state agencles In the two largest producing Gulf states, Loulsiana and Texas, The number of |icensed
shrimp vessels In Texas Increased 23 percent between 1975 and 1979 (Swartz, 1980), Approximately half
of the growth rate was due to Increases In vessels larger than 40 feet., Nelghboring Loulisiana
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‘Table 3.5-12. Reported annual pounds and value of the domestic catch of US Gulf
Shrimp by boats and by vessels, 1962-1974 (Christmas and Etzold 1977).

Million Price Per Total Days Pounds |
Pounds Value Pound Fished Effort  Per Day
Year (Heads-off) (Million §) €))] (1000) .~ (1000) Fished
1962 45.4 . 334 - 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 hS
1966 78.3 61.9 0.79 187.6 190.5 688 “
1967 99.7 68.5 0.69 116.0 201.7 859 o
1968 83.7 68.4 0.82 121.5 218.1 688 o
1969 82.4 74.3 0.90 . 147.8 273.6 557 B
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 1.35 132.4 243.6 558
Annual
Growth . i
Rate 2.3% 10.3% 8.0% 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 55.4 424
1965 25.5 9.5 0.37 56.7 _ 450 w
1966 24.6 12.2 0.50 62.2 - 395 &
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 5
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% 10.0% 6.8% 5.1% -1.7%

From The Shrimp Fishery of the Gulf of Mexico United States: A Regional Manage-
ment Plan, J.Y. Christmas and D.J. Etzold et al.
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Table 3,5-13, Annual estimates of vesssls and boats in the U,S, Gu!f shrimp fishery

Year Number of Gross Tons Otter Trawls Number of
Gulf Shrimping Per Vessel Per Vessel Gulf Shrimping
Vessels* Boats
'1960 2,941 41,3 1.76 3,089
1961 2,686 42,6 1.80 2,987
1962 2,600 41,9 1.77 3,927
1963 2,697 41,5 1.76 4,481
1964 2,782 42,0 : 1.74 4,360
1965 2,849 42,7 1.72 . 4,785
1966 2,942 44,9 1.74 4,797
1967 3,146 48,9 : 1.76‘ 4,983 "
1968 3,430 52,5 1.77 5,109
1969 3,569 53,7 1,76 4,817
1970 3,579 ' 53.8 1.73 4,495
197 3,487 57.8 1,77 4,828
1972 3,683 59.2 2,20 4,500
1973 4,091 59.9 1,78 4,723
1974 3,785 : 61,5 ) 1,77 4,589
1975 3,680 (est.) 59.5 1,78 5,054

¥ This total Is excluslve of duplication,

From NMFS data from Flshery Statistics of the United States,
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Table 3,5-14, Cost of new U,5, Gulf shrimp vessels by various slzes and types of construction,
1971 to 1977

Year Vessel Length and Type Cost
1971: 53 - 65 ft, wood and steel ' $ 57,000
66 - 72 £+, wood and steel 76,000
1973: 63 - 69 ft, wood 93,000
63 -~ 69 ft, steel 118,000
70 - 78 ft+, stee! 114,000
1975: 68 ft. wood ) 121,000
73 ft. wood 134,000
68 ft, steel 148,000
73 ft., steel 185,000
1977: 68 ft+, wood 147,000
73 f+. wood 164,000
68 ft, steel 195,000
73 ft, steel 220,000

Source: Warren and Griffln (1978)

Table 3,5~15., Annual participation In the subject fishery by vessels and boats

Year Vessels _ Days* fished Boats 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 39.9 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.f
1969 3,569 | 41,8 4,817 10,9
1970 3,579 37.6 4,495 | 14,5
1971 3,487 39,3 4,828 14,1
1972 3,683 39.9 4,500 - 18,2
1973 4,091 34,2 4,723 20,7
1974 3,785 35,0 4,589 19.7

* Day = 24 hours of fishing time

Source: Fishery Statistics of the U,S.
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experienced a 41 percent Increase In licensed reslident shrimp vessels between 1976 and 1979 (Roberts
and Thompson, 1981), Boats Iicensed in Louisiana Increased 47 percent In the same period, Licensed
sport shrimpers Increased 22 percent, The Increase In total Loulsiana shrimp llcensees (licensed
sport, commercial boat, commercial vessel, and nonresident commercial shrimpers) was 37 percent for
the period. The recent figures for Louisiana and Texas indlcate that the growth In shrimp industry
participants contlnued through 1979, The contribution of these additional vesse! and boat par-
ticlpants to the Increase In gross fleet income of the period is unknown, Identification of the
growth rate In pounds and exvesse! price !s necessary prior to speclfying the productivity of this

“majJor Increase In people and capital.

Net Income

Gross Income is known to fluctuate widely In the shrimp fishery, The fluctuation is due to:
(1) variation In shrlmp' avallabiiity arising from uncontrollable environmental forces, and (2) price
varlation resulting from changes In economic condlitlons of consuming nations. Gross Incame will fluc=
tuate sharply when both factors are unfavorable., The major fue! price Increases since 1973 have been
the most visible long term influence on net income. Fuel Is the largest component of operating costs.
The Inability to change to less fuel Intensive technology witl make net Incame heavily dependent on
catch, exvessel price, and now cost of effort,

Changes in these factors produce the variation over the 1971-1977 period shown In Tables 3,5~16
and 3,5-17, Comparable cost and return budgets for Loulslana vessels indicate positive returns to~
owner management and investment in 1978 and 1979, Table 3,5-18, Generalization of results from the
studies yieiding the budgets conceal that net income varles by vessel size and hull material, = Wooden.
vessels (Warren and Griffin, 1978) and medium size vessels (Roberts, 1979) have earned hligher returns
To owner management than larger steel hulled vessels in the recent years of major cost and price
increases, To get a better plcture of increasing cost and revenue for the period 1971 to 1977, Table
3.5=19 shows the Index of increasing cost and revenue for vessels, ‘Indexes are calculated to reflect
nominal percentage Increase In each Item. The consumer price Index Is Included for comparison., Fuel
and fixed cost stand out as areas where costs have risen the most (increased 208 percent and 149 per—
cent, respectively), Total cost and total raevenue have Increased approximately the same amount over
the seven year perfod, In 1980 the exvessel price on average fel! from the record high levels experi-~
enced 1n 1979, Thus, with fuel prices rising continually over the 1971=-1980 perlod, a major cost=-
price squeeze occurred in 1980, Information presented to the Gulf States Marine Fisherlies Commission
annual meeting In October, 1980, forecast negative returns to the average vessel owner's management
and investment (Roberts, 1980), The forecast was based on large vessels (greater than 65 ft,) landing
on the average 41,000 pounds of talls, This catch level would reflect the average catch leve! for the
vesse!l class experienced in Louistana during 1979, The reasonableness of this vesse! catch forecast
Is ref lected by comparing the 1979 and 1980 Gulf landings. Through October 1980, Gulf-wide landings
wore slightly higher than 1979 (Shrimp Statistics, 1980), The Loulsiana forecast is thought to
reflect the financlial situatlon facing the average of fshore shrimper In the Gulf, As clted elsewhere
In the plan, the severity of the financlal situation Is exempllflied by the October 28, 1980, U.S,D.C,
‘ announoemenf of a 312 o2 million aid program for Gulf shrlmpers.

As Indicated In Fligures 3.,6-1 through 3.6-5, the sale of incidentally caught finflish has no
potential to relleve the tight net income situation. In the short run, the shrimp vessels are of
Iimited usefulness In other economic endeavors, Therefore, the near term prospects are for vessels to
be predominately dependent on the shrimp catch, exvesse! prices, and fue! prices to de'fermlne +helr
net Income,

The fluctuation In net Income experlienced by shrimpers on an annual basls occurs on top of seasonal

variation. Shrimping In the Gult Is very seasonal, Table 3,520 shows monthly cash flows for 1971
(a year when profits were made) and 1975 (a year when substantional losses were made). In both years
the net flow of cash Is negative January through June and positive net flows are Incurred July
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Table 3,5~16, Average annual costs and returns for Gulf of Mexico shrimp vessels, 50 to 80 feet In
tength, all types of construction, 1971 to 1977 ' '

19712 19730 1974 - 1975¢ 19772
Dol lars
Returns -
Landings (pounds) 50,618 40,073 46,390 44,054 56,576
Price per pound 1,20 1.85 1,70 2,30 2,39
Recelpts from sales 60,742 74,135 78,864 101,324 135,216
Varlable costs
lce 1,387 1,579 1,541 1,766 2,788
Fuel 6,561 9,539 18,976 19,144 20,194
Net, supplies, grocerlies 2,358 6,747 9,885 11,211 13,131
Repalr and malntenance 11,708 9,593 9,337 11,643 11,143
Crew shares 19,437 23,723 26,593 32,422 43,320
Payroll taxes 388 Y414 1,547 1,815 257
Packing 2,411 1,899 2,428 2,905 3,852
Subtotal 44,250 53,554 70,307 80,876 94,685
Returns above variable costs 16,492 20,581 8,557 20,448 40,531
Fixed Costs
Insurance 3,532 4,291 4,306 4,840 5,677
Depreciation 6,333 8,177 11,228 12,607 14,623
Overhead 0 2,415 3,201 3,073 3,194
Interest 2,256 2,611 5,604 6,984 6,880
Subtotal 12,221 17,494 24,339 27,504 30,374
Total Operating Costs . 56,471 71,048 94,646 108,380 125,059
Profit or loss 4,271 ' 3,087 - -15,782 -7,056 10,157
Required return to equity 2,636 3,155 16,590 12,587 5,399
Return to owner management 1,635 -68 -32,372 -19,643 4,758
Vessels in sample 25 103 109 101 - 81
New cost of vessel 77,949 100,641 138,188 155,168 179,981
Percent flnanced 67 67 67 67 80
Depreclable I1fe (years) 8 8 8 8 8
Salvage value (percent) 35 35 35 35 35
Required return rated

{percent) 10,25 9,50 13,00 14,00 15,00

3 Florida and Texas vessels In sample

b Florida, Mlsslsslpplland Texas vessels in sample

€ Texas vessels only In sample

d Reflects a base rate, determined by bond yields, plus a financlial! risk premium,

Source: (Blomo and Griffin (1978); Griffin (1978); Hayenga, Lacewel! and Griffin (1974); amd Wardlaw
and Griffin (1974), :
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Table 3,5-17, Dollars per pound and pounds landed for typical vessel fishing in the Gulf of Mexico
' shrimp fishery, 1971 to 1977 '

Variable! Fixed " Total

Yoar Fuel cost cost cost Revenue Pounds
1971 0.13 0.43 0.24 1,12 1.20 50,618
1973 0.19 0,54 0.35 1.40 1.85 40,073
1974 0.41 0.86 0.52 2,04 1.70 46,391
1975 0,43 0.99 0.62 2,46 2,30 44,054
1977 0,46 0.78 0,54 2,21 2,39 56,576

1 Does not include crew shares, payroll taxes and packing.

- Source: Computed from Table 3,5-16.

Table 3.5-18. Average annual costs and returns for Louislana shrimp vessels, 1978 and 1979

1978 stze in feet 1979 size in feet
51-652 66 and 5165 66 and
over? over
doliars
Gross Income 94,409 166,439 104,586 188,564
Costs:
Assoclated wlt+h catch 30,482 45,789 33,882 52,163
Assoclated with ef fort 20,690 49,231 28,616 74,484
F Ixed 8,385 24,949 8,230 24,034
TOTAL 59,557 119,969 70,729 150,682
Captain's pay 18,708 25,003 20,703 28,300
Return to owner's
management & Investment 16,144 21,467 ' 13,154 9,582

2 n=248
b n=a4

Source: Roberts & Sass (1979),
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Table 3,5-19, Index of Increasing total cost and total revenue for vessels operating In the Gulf of
Mexico shrimp fishery, 1971 to 1977, (1971 = 100),

Year
1971 1973 1974 1975 1977
Variable Cost
Not proportional to catch:
Fuel 100 145 289 292 308
Other 100 116 134 159 175
Proportlonal to catch 100 T2t 159 183 213
Flixed cost . 100 143 199 225 249
Total cost 100 ' 106 167 191 221
Total Revenue 100 122 129 166 223
Consumer Price Index 100 110 122 133 150

Source: Computed from Table 3,5-16

through December, These monthly flows Indicate the need for financial planning within a year by
vesse! owners In the industry, The annual budgets (Table 3,5~16) indicate the need for financlal
planning over the life of the vessel,

Fishing Activities Suppiemental to Shrimping

The rise of fue! prices has interjected an aspect of uncertalnty into the shrimp harvest busi-
ness, Shrimp vessels are subject to operating with a fuel Intensive technology. Operating costs are
therefore certain to rise more rapidly than the general price level, This has prompted experi-
mentation with shrimp vessels In other fisherlies, Although there !s much written on underuti!ized
specles, shrimpers are experimenting with the sultability of thelr vesseis In fisherles with
established markets, The most prominent examplies are the refitting of vessels to harvest swordfish,
snapper and grouper, and tunas. Equipping a vesse! to mid-water longline for swordfish may cost
$20,000 to $40,000, Similar costs may be experienced by shrimpers attempting to bottom longline for
reef fish or other specles such as tilefish, Minimal [nvestment is required to equip a vessel for the
pole fishery for blackfin tuna,

Texas shrimpers are more active In refitting vessels for supplemental fisheries, The most pro-
mising alternative has been longlining for swordfish, where as many as 40 to 45 vessels attempted to
enter this fishery from Texas during 1980 (John Nichols, Texas A8M, personal communication), Not al!
_ these vessels participated the entlre six month season, ’ o

Work In progress has attempted to measure the economic success of this alternative for shrimp
vessels during 1980 (John Nichols, personal communication), Vessels normaliy shrimp in Texas from May
through October and have the possibllitlies of a six-month season for swordfish from November through
Aprile The estimated initial capital cost of first time vessel conversion to go swordfish longlining
Is $26,205, This Includes structural changes in the vessel, winches and all the longline equlpment
for a 19 mile longline, Based on preliminary projections for 1980, a shrimp vessel fishing for shrimp
during six months and not fishing for six months would have encountered a loss of $36,309, Returns
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Table 3,5-20, Cash flow by months for Gulf of Mexico shrimp vessels 50 to 80 feet in length,
1971 and 1975,

Jan Feb Mar Apr May June
1971)
Total inflow 3,009 3,107 3,107 3,115 3,654 4,667
Total outfiow 4,370 4,252 5,043 4,967 4,567 5,617
Net flow -1,361 1,145 -1,936 -1,852 -913 =950
Accumulated net returns =1,361 2,506 ~4,442 -65,294 ~7,207 -7,957
19752
Total inflow 3,503 4,001 3,956 3,535 4,960 6,653
Total outflow 6,071 6,298 6,501 6,720 7,052 8,437
Net flow | -2,568 2,297 ' -2,545 -3,185 ~2,092 -1,784
Accumulated net returns =2,568 -4,865 -7,410 -10,595 -12,687 -14,471
July Aug Sep Oct Nov Dec
1971!
Total infiow 7,36f 9,356 8,003 9,673 7,916 6,696
Total outfiow 6,255 6,715 6,368 7,532 6,845 5,742
Net flow 1,112 2,841 1,635 2,141 1,071 954
Accumuiated net returns =6,845 -4 ,004 -2,369 ~288. -834 1,797
19752
Total inflow 13,074 11,969 11,929 11,775 12,645 13,319
Total outfiow 11,636 10,977 11,246 11,192 10,498 12,398
Net flow ‘ 1,438 992 683 583 2,147 921
" Accumulated net returns =13,033 -12,041 -11,358 -10,775 -8,628 -7,707

1 Florida and Texas,
2 Texas only,

Source: Lacewell, Griffin, Smith and Hayenga (1974); Griffin, Nichols, Anderson, Buckner and
Adams (1978),
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above varlable costs would have been $7,743, However, fixed costs over the entlire year were great
enough to cause the loss, Converting the vessel to longlining during the winter months would have
caused a total annual return to the owner's equlty and management of $10,477, This results from
sel ling 56,600 pounds of swordfish ($2.60 per pound) and covering both the varlable costs of
longlining and the fixed costs not covered by shrimping.

The break=-even polnt for the vessel owner would be at 6,500 pounds of swordfish while the crew
would break even at 46,000 pounds due to the way In which crewshares are calculated, Wwhile these data
are preliminary, It Is clear that swordfish longlining may be a viable alternative for only a few of
the vessels In the shrimp fishery because of the limited swordfish raesource,

Two factors in this supplemental activity are especlally noteworthy, The supplemental fisheries
are not being developed as a year round substitute to shrimping., Rather the majority of conversions
are to the supplemental flsheries for brief perlods during the year, As shown in Table 3,5~20
shrimping vessels experience negatlive cash flows In several months, Secondly, the share system on
shrimp vessels historically have placed the cost of fuel solely upon the owner, ‘Supplemenfal
fisherles which are not fue! Intensive may return more net income to the owner per dollar of gross
income than the situation with shrimp, Consequently, the suppiemental flisheries do not have to yleld
the same gross Income as shrimping to be competitive,

3.5.2.,2 Investment in Vessels, Boats, and Gear

Table 3,5-13 lists annual estimates of the number of vessels and boats In the domestic shrimp
fleet, as well as estimated gross tons and otter trawls per vessel, These estimates Indicate that
since 1970 Gulf shrimp vessels have averaged 76 percent of the number and 83 percent of the gross ton~
nage of total U.S. shrimp vessels. The average gross tons per vesse! in the Guif is hailf agaln as
large as that In the South Atliantic fleet, Since 1970, Gulf shrimp boats have averaged 83 percent of
the total number of U,S, shrimp boats, The Gulf vessels are comparatively new: in 1975, 23 percent
of the vessels had been constructed within the 1970 to 1975 period and 52 percent in the 1965 to 1975

decade,

Investment In vessals and gear Is only avallable for a limited portion of the vesse! component
of the fleet (Table 3,5-14, from Warren and Griffin, 1978), As indicated, the cost of a vesse! has
Jumped sharply during the 1970's, In addition, data from one manufacturer Indicates the basic price
of a typlical wood vesse! has Increased by 44 percent from 1977 to 1980, The increase of a fiberglass
vessel has been 42 percent, Inflation, the trend to larger vessels, and addltlonal equipment are the
princlpal causes of the Increase, Obvlously, a larger Income Is now required to Justify investment in
the vessels, Larger Income has been forthcoming, however, Figure 3.,5-12 shows that the value of land-
Ings per gross ton of vessel has increased by $150 per ton or more from 1962 to 1974, Notice,
however, that catch declined over 300 pounds per ton for the same perlod,

The 16 year trend shown in Table 3,5-13 shows a significant Increase In average gross tons per
vessal, This statistic may reflect the larger vessel's abi)ity to fish In Inclement weather, its -
increased range, and its atiractiveness to more competent crew members., There are no current studies

over a sufficiently long period of time to investigate econaomic profitabliity by size of vessel,
however,'sfudles that examined thls question have been done for several Individual years (Lacewell,
Griffin, Smith and Hayenga (1974); Wardlaw and Griffin (1974); Griffin, Nichols, Anderson, Buckner and
Adams (1978); and Griffin (1978); Roberts and Sass (1979), Figure 3.5=13 shows the results of a

" regression analysis of average cost based on 1973 data collected from 115 vessels In Florida,
Mississippl and Texas., In the regression analysis construction, length and ef fort (effort Is based on
horsepower and length of footrope) were used as dummy variables in estimating the average cos+
equation., All coefficlents were signlficant at the 99 percent level. The estimated cost equation
explained 79 percent of the varlation of the data, Predicted average cost values for the 115 vessels
are plotted with average cost on the vertical axls and pounds landed on the horizontal axis. Vessels
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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 flve general classes, Notice In Figure 3,5-13 that at any glven pounds produced
that larger vessels have a higher average cost which means they have a higher breakeven price per
pound, Conversely, at any given price larger vessels must land more pounds of shrimp to break even.
A comparison of wood and steel vessels shows that steel vessels have a higher average cost than wood,
Wooden vessels with a higher ef fort index (larger engines and nets), but of the same length category,
have higher average costs per pound, This could be caused by less fuel efficlency and/or larger

~ Investment in engines.

The combined influence of high fuel prices and iowered exvesse! shrimp prices In 1980 focused
attention on the cost=price squeeze In the shrimp Industry., Fuel efficiency In trawl fisherles,
including shrimp, was a toplc frequently discussed by shrimpers when planning vessel construction and
operation, Unfortunately, economic budgets developed for vessels in the mid to late 1970's were not
sufficlently detafled to make definitive conclusions about vessel fuel efficiency In relation to
vessel size, Roberts and Sass (1979) report medium slze (51 to 65 feet) shrimp vessels in Louislana
during 1978 had about twice t+he gross revenue per dollar of fuel! as did large vessels {(greater than 65
feet), Since the targe vessel!s caught shrimp valued at $3,14 per pound in 1978 compared to $2.,47 for
medlfum vessels, It Is evident that large vessels are harvesting shrimp of a size not harvestable by
+he medium vessels, I+ should aiso be noted that the Loulslana research Indicated small (less than 50
feet) vessels were less of ficlent in terms of gross revenue per dollar of fuel costs than medium
vessels, Thus, cautlion Is advised when a'rferripflng to correlate vessel size with fuel efficlency,

Warren and Griffin (1978) In a 1977 survey constructed economic budgets for two shrimp vessel,
groups, Small wooden vessels (28 to 55 foet) landed $7,74 worth of shrimp per dollar of fuel cost,
" Wooden vessels In the largest (56 to 80 feet) class landed $7.65 of shrimp per dollar of fue! cost,
Another aspect of thelr study polnts out the problem of generatizing about fuel efficiency of varlious
vessels, Whlle wooden vessels In the large class landed $7.65 of shrimp per dollar of fuel, steel
vessels of the same length class landed $5.,88 of shrimp, Thus, speclfic studies would be necessary to
clarlfy the sttuation with respect to fuel efficlency of various types of vessel types and sizes,
Analyses should expliore efficiency by several criteria,

Investment In new vessels appears to be cyclical In nature; several consecutive good shrimping
years induce a major Increase In new craft constructlion and several consecutive bad years result in a
pronounced reduction, An example of this can be seen In the number of licenses sold for vessels to
fish In the Gulf waters of Texas, Table 3,5-21, Economic conditions In the Gulf shrimp Industry began
to decline In late 1973, Economic conditlions were unfavorable through the middle of 1975 when they
turned around and were favorable through 1978, In 1979 conditions were near the breakeven point and
1980 Is a clear, negative net income situation, As a result of these economic ups and downs, Texas
Gulf licenses sold decreased from 1975 to 1976 by 89 vessels, a lag ef fect of a year to a year and a
half, Licenses sold Increased through 1979 but are expected to decrease In 1981 because of current
economic problems,

The favorable econaomic conditions from 1976 to 1978 precipltated an expansion In vesse! and boat
 Investment in Louisiana, Due to the lag ef foct, expansion can be more accurately portrayed by viewing
the 1976 to 1979 period. Reslident shrimp vessels Increased 41 percent between 1976 and 1979 (778 to

1,093), Boats In Loulsiana Increased from 9,692 to 14,217, Using the averége market value of
Louislana vessels In 1978, the Increase In vesse! Investment between 1978 and 1979 was estimated to be
$7.5 mitlton, Boat investment in Loulsfana Increased $4.6 miilion for a comblned one year increase of
$12,1 mitlion (Roberts, 1980),

3.5+.2.,3 Capitalization

Blologlcal Ilterature dealing with fishery management is replete with +he discussion of
"overfishing". The economics profession has developed a similar body of !iterature which attributes

3-81



Table 3,521, Number of Texas licenses sold for Gulf shrimping only

Year | Jotal Net Change
1975 1,763

1976 1,674 | -89
1977 | 1,804 130
1978 1,852 48
1979 1,937 85

Source: Swartz (1980),

the eventuality of overfishing to the common property nature of fishery resources, Economic llfeﬁ;-
ture also Identifles economic waste as an Inherent aspect of harvesting common property fishery
resources,

Factors Affecting Capitallzation

As outlined In some detall In Sectlon 5,1.2, economic capacity In any flrm s determined by the
tevel of product prices, the expected marglnal productivity of Inputs and input prices, Industry
expanston or growth takes place when firms in the Industry are earning a profit, Thls expansion,
through the entrance of new firms, or through Individual firms growing larger, will cause greater
demands on resources, The Increased demand for resources Incregses Input prices which Increases pro-
duction costs to producers using the resources (inputs), At the same time the Increased supply of -
products reduces final product prices. This growth pattern continues until profits to individual
- firms In the Industry are eliminated,

These same economic forces are at work In the fishing Industry, However, one primary rescurce .
or Input (the stock of fish) Into the production process is common property rather than private pro=
perty, The fish belong to no one person, but to all the people In common., They become private pro-
perty by institutiona! arrangement or after they are harvested, Thus, no "price" is pald for the fish
raesource and the flshery Is usually referred to as an "open access" situation, The normal! restraints
. that increased input prices pface on Industry growth are thus not fully effective In common property
"~!ndusfrleSa That is, Inputs into the fishery will continue to be used fonger in the growth process
t+han they would ln_prlvafe property Industries, This results In total indusiry fishing effort beyond
the tevel necessary to produce maximum economic yleld (MEY), Total lndusfry fishing effort coutd even
expand to the extent that maximum sustainable yfeld is surpassed, These events occur due to rational

aconomic declsions of fishermen acting as Individuals. Increased effort by Individual fishermen Imposes

an unaccounted for cost on all other fishermen. This Increased cost due to overfishing eventually
curtalls productlon, This situation Is sometimes referred to as the "tragedy of the commons®, The
exception to this occurs when growing consumer demand increases exvessel prices more than the
Increased costs resulting from overfishing. Since there [s no %price®™ or "cost" put on the raw flsh
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Input, Its price does not rise as the factor demand for It becames greater as It becomes more scarce,
If the fish resource were "priced", cost would increase and fishermen would be encauraged to decrease
fishing ef fort, and further capitalization Into the fishery would be discouraged.

Durling perlods of economic prosperity when shrimp prices are rapldly rising, profits to the
owners of shrimp vessels have been over and above the returns thelir capltal could have earned In other
alternatives. In economic terms, "excess proffts" have been generated. Both existing owners and new
entrants Into the fishery have been encouraged to make new capital Investments in the fishery, When
prices deciined, vessels continue to fish In the short run even at a loss as long as the raturn
generated covers variable operating (trip) costs, When revenues were not large enough to cover
variable costs, vessels have been tied up for periods of time., The normal decision of the owner would
be to sell the vessel and use the capital elsewhere, MHowever, as Is the case wlth much agricultural
oequipment, shrimp vesse!s represent a classic case of asset fixity (Johnson, 1958), No entrepreneur
wants to Invest capital in a shrimp vessel that wiil yleld a negative return which makes i+ difficult
to sell vessels, Thus, along with the other problems caused by the open access nature of the shrimp
fishery, vessel owners sometime face economic hardships because of Investment decisions made during

times of rapidly rising prices,

In summary, the argument is that given an open access fishery and rapidly rising prices (more
rapldly than costs) for the product, overcapitalization from an economic standpoint is Inevitable and
will become worse as product price continues +o rapidly rise. The only way to slow down the over-
capltalization process Is to artificially Increase costs of fishing to the fishing vesse! through fees
for the right to fish, Free access and rising demand will result In effort levels beyond that N
necessary for the maximum economic yleld and possibly beyond that required to harvest the maximum
sustainable yleld, This situation will usually place vessel owners in negative return sltuations
during times of falling demand for shrimp,

Focusing on the economic impact of free access, then, involves deliberation over the quantities
harvested and the effort and capital expended. Much debate normal ly occurs when proponents of MEY
management argue that not only less ef fort but also lower harvests will| be beneficial to fishermen,
processors, and soclety at large. As Gulland (1972) Indicates, shrimp fisneries exhibit filat=topped
yleld curves, At high levels of effort, the Implication Is that reductions In fishing ef fort are
likely to result in proportionally smaller decreases in shrimp landings. Thus, management of fishing
effort at some polnt below MSY must be concerned with the benefits and costs of reducing fishing
effort, Economists note that free access to flshery resources leads to overfishing, lower sustalined
yleld, and higher costs, With overflshing and lower sustalined yleld previously clted as not a vatid
concept In the Gulf shrimp fishery, the benefits to socliety from any benefit-cost measurement must
mafnly come from reductions In harvest costs, Reducing the total. harvest cost would involve reducing
the number of firms (fishing effort) in the Industry, There Is evidence that other measures to reduce
fishing effort, such as quotas, gear restrictlions, shortened seasons, etc., actually Increase capital~
Ization and costs (Crutchfield and ZellIner, 1962), i

Although the annual nature of the shrimp crop provides some biologlical unlqueness, the Gulf
shrimp fishery Is subject to the sound sclentiflic argument that all mature free access flisheries
" become overcapitalized (overcapltalization being the fishing effort or number of firms beyond that
necessary to harvest the MEY), Very little analysis Is required to show that the ideal worid, perhaps
MEY for the economist or MSY for the blologist, Is better than the lalssez-falre real world of free
access to fishery resources (Coase, 1968). As pointed out above, howsver, methods to achleve MEY or
even MSY may be more burdensome to the resource users, society, and government, Simply stated, the
Issue of overcapitalization and Iimlted entry as a means of eliminating it really only require that a
proposed shrimp harvest be judged better or worse than the exlIsting harvest when all benefits and
costs are consldered, The problem of overcapltalization In the shrimp fishery, however, Is not as
simple as might first appear,
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Capitalization In the Shrimp Fishery

The extent of overcapltalization In the Gulf of Mexico shrimp fishery cannot be precisely stated
at this time from the standpoint of a specific research study designed to address this question,
Griffin, Lacewe!l and Nictols (1976), estimated the optimum ef fort ievel for the Gulf shrimp fishery
for 1973. This study Indicated that the equilibrium level of effort under open access fishery con-
ditions at 1973 average prices with a normal return to labor, management and investment was 201,800
units of effort or 2,277 vessels. Actual fishing effort during 1973 was estimated at 304,431 units of
effort or 3,435 vessels, The optimum ef fort that maximized economic rent to the fishery was 105,300
units or 1,213 vessels, This generated an economic rent of $22 million dollars, reduced Yotal
Industry revenue from $136 mitlion to $89 millfon and reduced shrimp landings from 80 million to 52
miiifon pounds,

It Is clear that the management of the shrimp fishery to achieve economic optimums would necessi-
tate a drastic reduction In the amount of effort applied in the fishery, and hence a reduction in the
number of vessels allowed to fish, The results of such a management goal wouid be a lower total
Industry cost, possibly lower revenues (depending on elasticity of demand for shrimp), fewer vessels,
higher profits per vesse! and probably higher shrimp prices to consumers. To accompilsh this goal a
program would have to be implemented that would tax away the economic rent generated and return the
‘rent to soclety., The central question would be concerned with whether the benefit to society of such
a management program would be greater than the cost to society of Implementing the program,

There are two other issues, each dealing with the demand for shrimp, that also have an ef fect on
the extent and importance of overcapitalization, The first Is that Gates and Norton (1974) clearly
demonstrate that the level of fishing effort (capital) yielding MEY Is not necessarily the same as
that representing maximum economic efficiency (MEE), MEE is that level of fishing effort at which the
value to soclety of the last unit of shrimp produced is equal to the cost to soclety of producing that
unlt, MEY is equal to MEE on!y when the price of shrimp is perfectly elastic, that is, when un!imited
quantities can be purchased without the price rising. The demand for shrimp Is quite different from
this situation, and the result is that MEY and MEE are not identical. In thls case, MEE, not the rent
maximization associated with MEY, might be the appropriate economic goal for socliety, Further, the
MEE goal would induce an even lower harvest than that of MEY, since the indusiry generates costs to
society by using a common property resource, These costs involve the physical, human and monetary
resources used in the flshery which could be better employed in other sectors of the economy., Their
use in the fishery bids up thelr prices thereby creating Inf lationary pressures,

The second issue Is concerned with the Impact high levels of consumer demands have on the size of
cost savings from decreasing the number of shrimping firms (capltaiization). Bell (1972) recognizes
that, at high levels of consumer demand, maximum economic yleld (MEY) and maximum economic ef flciency
(MEE) for all praéflcal purposes are identical goals, even in view of the above argument, I1f MEE Is
considered the appropriate economic goat, then the degree of overcapitalfzation would be much less
during levels of high demand for shrimp, While there Is some evidence of overcapitalization in the
shrimp fishery the economic performance of harvesting firms, their owners and employees have at cer—

. taln times appeared satisfactory, Performances during other times have not been so saflsfacforyJ

Perhaps the most Important factor that regulates the economic status of the shrimping Industry Is
consumer demand and the rise and fali of consumers discretionary Income. Shrimp are normally thought
of as a luxury consumer item with thelr consumption highly responsive to the avallability of consumer
discretionary Income, Estimates of the amount of shrimp eaten outside the home In restaurant
situations range from 60 to 80 percent of all shrimp sold. In fact, according to Quick Frozen Foods
(1980), 85 percent of the frozen shrimp consumed in the U.S, during 1979 were consumed in the iInstitu-
tional trade with the remaining sold at retail, Thus, as dlscretionary income declines the demand for



shrimp declines, Processors sometimes have large Inventories of shrimp purchased at higher prices
which must be sold at a loss or held until price rebounds, Exvessel prices normally drop as the
decline In consumer demand reaches the dockslde level, The price movement of shrimp as related to
historical downturns In the U,S. economy can be vividly illustrated, Miller (1975) indicates that
historica! downturns in shrimp prices have occurred during 1954 to 1955, 1958, 1963, 1967, 1970 and
1974, Four of these six years (all except 1963 and 1967) were recesslonary years as measured by
declines In real gross national product while the others were assoclated wlth business downturns, The
" same sltuation occurred during 1977 and 1979 to 1980, The shrimp Industry has also lagged behind the
general economy in terms of recovery,

1+ Is during these perfods of price declines that the shrimp Industry has suffered through
periods of economic loss, particularly at the vessel level, As discussed earller, the industry has
operated without apparent problems during perlods of rising prices, However, economic success
during these perlods has led Yo capital investment and reinvestment in the flshery to such levels that
short=term economic losses have occurred during the price decline periods. Further compounding these
problems has baen the rapid rise In the cost of diesel fuel which is a major Input cost item In the

harvesting of shrimp,

The Importance of this rapld increase In fuel prlces was masked somewhat by the more rapid
Increase in shrimp prices, Most shrimp vessels were returning good profits and many owners were using
high profits to relnvest in the fishery during this period with replacement and/or new vessels, Many
used this profit as leverage capital for new loans to expand fleet slizes. Surdl, et al. (1979) report
that a total of 311 shrlmp‘vessels were bullt or on order for the Gulf of Mexlco during 1979, with 271
bulit or on order for 1980, Thls represents an approxImate 10 percent increase In the fleet size In
about a one year perlod which represents a dramatic Increase In capital Investment iIn the fishery,

When the U,S. econaomy entered into the recessionary period beginning In fate 1979, consumer
demand slacked and the price of 21-25 raw headless shrimp fell rapidly to a low of $3.82 in May, 1980,
This represented a decliine of 29 percent in a nine month perlod,

Fuel prices did not decline., Investment signals misread during 1978 and 1979, when rapidly
rising shrimp prices masked the Importance of the rapidly rising fue! prices, placed many shrimp
vessel owners In sevare economlc stralts, beginning in the early summer of 1980, Between 1971 and
1977, fuel costs represented between 14 and 24 percent of total revenues of most shrimp vessels,
Since fuel prices almost doubled between 1977 and 1980, and price (and hence total revenues) feill by
almost 30 percent from 1979 highs, 1t is easy to see that fuel costs could have represented aimost
half of total revenues, Many shrimp vesse! owners have not been able to meet mortgage payments and
have attempted to generate support for controls on Imports In an attempt to stimulate domestic prices,
Representatives of the shrimp Industry met with the Secretary of Commarce during October, 1980, to
discuss the economic sltuation In the shrimp industry,

This meeting resulted in a statement issued by the Secretary of Commerce on October. 28, 1980,
This statement Indicated that the shrl‘mp industry was facing a critical economic slituation., A cost
price squeeze caused by rising fuel costs combined with declining consumer demand and depressed prices’
had placed a signiticant portion of shrimp harvesters in jeopardy of bankruptcy and had undermined the
tong=time viabliity of the industry, The Secretary of fered a program of assistance to help shrimp
vessel operators weather the current economic and energy crisis and to promote restructuring the
Industry to enhance long~term productivity and competitiveness, In summary, the program calls for the
formation of a high=level NOAA task force to oversee the Implementation of:

l'. $11 militon of Department of Commerce funds made avallable for low cost loans with the possi=

bility of an additional $5 mitllon in the future, These monies will result from removing a
moritorium on the Fisherlies Loan Fund and through EDA funds,
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2. Encouragling passage of the American Fisheries Promotion Act which will place $20~30 mi!lion
In foreign fees In the Fisheries Loan Fund by late 1981,

3, Examination of the leglislative possibility of a vessel debt consolidatlon program with
possible Interest subslidies,

4, Asslstance on a case=by-case basis with EDA loans for refltting of vessels for participation
In underutilized fishertes and purchase and i(nstallation of new energy and other cost=saving
equipment for vessels remalning In the shrimp fishery, A direct one~time fuel adjustment
grant requested by the industry was not felt to be consistent with the policy of encauraging
fuel conservation,

5. Use of $200,000 In S=K money In 1981 to make avallable fishery productlion and market services
for shrimp operators desiring to sell thelr vessels Into underutilized fisheriles,

6, Making available $1 million for a ma jor seafood consumer education and Information effort,

7. Support for a shrimp marketing council,

8, Formation of a top-level committee to Identlify research and development priorities directed
at improving vessel productivity and efficlency with first attention glven the shrimp produc~

tion sector. -
9, Provide support through S=K money for the establishment of a Shrimp Research Foundation,

10, Direction for the U,S, International Trade Commission to begin the Immediate examination of
the range of possible remedies under existing law of any harm shrimp Imports are causing the
domestic shrimp industry to suffer through thelr effect of a dampening on prices. The U,S, '
Trade Representative will also be asked to establish an interagency task force to analyze the
impact of shrimp Imports and to provide recommendations whether temporary import réllef
measures are necessary and advisabie, Talks will also be held with shrimp exporting

countries,

Hence, It becomes quite apparent that with an open access fishery and rapidly rising demand, the
capitalization level of the shrimp flshéry can be dramatically raised. The influence of uncontroliable
external factors such as rapidly rising fuef prices and the normal consumer demand related price
movements then makes the overcapltalization question apparent during the less satisfactory economic
periods, The relevent question becomes do the posltive econamic benefits enjoyed during perlods of
raplidly rising price ocutweligh the negative benefits which become evident during periods of low prices
and to what degree would limlited access reduce these negative beneflts?

3.5.2.4 Annual Participation In the Fishery

" - . ‘Annual particlpation In the fishery may be measured in terms of total boats and vessels par-
ticipating In the fishery, A more precise estimate Includes conslideration of t+ime spent fishing such
as vessel and boat days fished and/or man days fished per period of time., These alternative estimates
of annual participation are considered in this sectlion,

Vessals and Boats

The number of boats and vessels in the Gulf of Mexico shrimp fishery are avallable in pubiished
form through 1975, Shortcomings, however, exist in the data, Boats and vessels recorded in Fishery
Statistics of the Unlted States contain dup)lication when Individual states are reviewed, These data
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record the number of craft landing shrimp In each state, Due to the mobltity of the fleet some boats
and vessels are recorded In more than one state, Gul!f totals but not state totals are adjusted for

duplication,

Total shrimp vessels flishing In the Gulf of Mexico Increased from a low of 2,600 in 1962 to a high
of 4,091 in 1973 for the 1960 to 1975 perlod. After 1973 the number of shrimp vessels In the Gulf

declined to 3,690 by 1975 (latest year of published data), .

The number of vessels landing shrimp has been greatest In Texas each year since 1960 (Table 3.5-22),
Overal | the number of vessels Increased over the 16 year period to a high of 2,294 In 1973, Loulsiana
Is the second most important state for landings by shrimp otter trawl vessels., The Loulsiana trend In
vessel numbers Is similar to the trend for Texas; the number gradually Increased and reached a peak in
1973, Florida and Alabama also have had Increases in number of shrimp vessels over the perliod and
both also had peak years in 1973, Misslissippl is the only state showing an overall decrease in number

of shrimp vessels landing In thelr ports,

The total number of shrimp otter traw! boats gradually Increased to 5,109 in the Gulf of Mexico In
1968 and then deciined to 4,500 in 1972 (Table 3,5-23), By 1975, the number of shrimp boats Increased
+o 5,054,

Louisiana has the greatest number of shrimp otter trawl boats landing In her ports,
accounting for between 60 to 70 percent of alt shrimp boats In the Gulf, Texas and Mississippl are
the next two states In Importance in terms of number of shrimp boats landing In thelr ports, Both
states experienced an Increase In number of shrimp boats over the 16 year period, Number of shrimp
boats landing catch In Florida and Alabama declined over the same time period.

Trends in number of otter traw! shrimp boats were less consistant by state than were trends In
number of shrimp vessels, Year-to-year varlatlon was greater and peak years were usually different
for each state, Years of peak shrimp boat activity by state were: 1966, Texas; 1972, Loutslana;
1968, Mississippl, and; 1963 for both the Florida west coast and Alabama,

Comparison of boat and vesse! totals with and without duplication (Table 3,5=22 and 3,5-23) gives
an indication of participation of vessels and boats in the shrimp fishery in states other than thelr
home state, The number of vessels recorded in more than one state ranged from a low of 1,022 in 1962
to a high of 2,080 in 1973, 1f each vassel only lands shrimp fn one other state In addition to Its
home state, these estimates represent maximum estimates of vessels participating In the fishery In
nelghboring states, |f each vessel fishing outside of its home state landed shrimp in all Gulf sta=
tes, a minimum of between 270 and 520 vessels would have particlipated in fisheries outside of thelr
home states, These minimum and maximum estimates provide a range on the number of vessets par-
ticipating In fisheries in other states,

" Between 1960 and 1967 relatively few boats landed shrimp outside of thelr home states (Table
345=23), After 1967 no boats landed shrimp In Gu!lf states other than thelr home states,

In addition to the participation of Gulf of Mexlco boats and vessels In several Gulf states there
has been recent reports of movement into Gulf waters by the south Atlantic fleet, especlally during
periods of low production in the south Atlantic states, Studies now under way pinpoint current casual
evidence of mobllity,

Only unpublished estimates developed from the "code book™ used by port agents are available for
current indications of the number of vessels and boats particlpating In the Gulf of Mexico shrimp
fishery (personal communications with J. Ernest Snell, NMFS, Miami Center), These estimates are
based on the vessel! code book through June, 1980. The total number of shrimp otter traw! vessels In
the Guif of Mexico was 4,585 as of June, 1980 (Table 3,5-24), This represents a considerable Increase
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Table 3.5-22,

Number of shrimp otter traw! vessels by state, 1960 to 1975

Year Florlda Alabama Misslississippl toulsiana Texas
West Coast

1960 869 222 435 1,235 1,521

1961 875 187 447 962 1,541

1962 823 168 451 905 1,275

1963 847 247 432 1,262 1,356

1964 901 230 405 1,343 1,387

1965 845 295 409 1,299 1,371

1966 886 366 410 1,342 1,409

1967 891 397 351 1,422 1,675

1968 986 467 486 1,447 1,815

1969 932 506 464 1,502 1,806
1970 813 448 452 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 913 439 245 1,446 2,006

1975 932 455 237 1,387 1,758

Year Total excluslve Total® {ncluding Vessels In more than one state

of dupllication dupllcation Max I mum® Minlmum®

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 4,266 1,484 n

1965 2,849 4,219 1,130 343

1966 2,942 4,413 1,47 368

1967 3,146 4,736 1,590 398

1968 3,430 5,201 1,71 443

1969 3,569 5,210 1,641 410

1970 3,579 5,129 1,550 388

1971 3,487 5,004 1,517 379

1972 3,683 5,134 1,451 363

1973 4,091 6,171 2,080 520

1974 3,785 5,049 1,264 316

1975 3,690 4,769 1,079 270

8 Computed as the summation of vessels {andIng In each state,

b Maximum number of vessels {anding In more than one state,
Assume each vessse! flshes only In one other state,

with and without duplication,

€ MiInimum number of vessels.

Source: Flshery Statistics of the Unlted States.
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Table 3.5=23, Number of shrimp otter trawl boats by state, 1960 to 1975

Year Ftorlda Alabama Misslississippl Loulslana Texas
West Coast

1960 90 206 . 385 1,999 421

1961 104 192 346 1,920 429

1962 i 231 356 2,443 803

1963 127 . 247 357 2,867 919
. 1964 107 231 360 2,967 ' 695
1965 ’ 114 206 396 3,236 845

1966 98 203 380 3,261 861

1967 95 , 174 594 3,402 724

1968 84 139 ‘ 634 3,471 781

1969 76 129 615 3,452 545

1970 76 149 600 3,250 420

1971 70 169 618 3,465 506

1972 66 179 540 3,625 438

1973 82 156 452 3,603 430

1974 78 127 416 3,581 387

1975 73 133 ‘ 455 3,549 844

Year Total exclusive Total® Including Boats In more than one state ~

of dupllication duplication Max [ mum® MInimum®™

1960 3,089 3,101 12 3

1961 2,987 2,991 4 1

1962 3,927 3,944 17 4

1963 4,481 4,517 36 9

1964 4,360 4,360 0 (]

1965 4,785 4,797 12 3

1966 4,797 4,803 6 2

1967 4,983 4,989 6 2

1968 5,109 5,109 0 0

1969 4,817 4,817 0 0

1970 4,495 ' 4,495 0 0

1971 4,828 _ 4,828 0 0

1972 4,8484 _ 4,848 0 0

1973 4,723 4,723 0 0

1974 4,589 4,589 0 0

1975 5,054 5,054 0 0

a3 Computed as the summatlon of boats landing In each state.

b Max{mum number of boats [anding In more than one state, Computed as the dlfference In totals
with and without duplication, Assume each vesse! flshes only In one other state,

€ MiInimum number of boats, Computed by dividing maximum number of boats by four, Assume each
vessel fishes In all states In addition to [+s homes state,.

d Reported Incorrectly as 4,500 In pubilshed statistics.

Source: FlIshery Statistics of the United States,
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from 3,690 vessels In 1975 (Table 3,5-22), The number of boats also Increased from 5,054 In 1975 to
5,475 in 1980, The relative Importance of individual states In terms of number of boats and vessels
is the same as Indicated In the previous discussion, however, the numbers recorded by state are lower

due to a lack of duplication In the 1980 estimates,

Boat and Vessel Days Fished

Annual particlipation in the shrimp fishery can be approximated iIn several ways,. Total days (24
hour units) fished represents an estimate based on the number of boats and vessels and number of days
fished per craft, Total vesse! days fished were 88,400 in 1962 after which time total vessel days
Increased to a maximum of 149,184 days In 1969 (Table 3,5-25), Overall the number of vessel days
fished per year increased 32,8 percent from the 1962 to 1964 period to the 1972 to 1974 perlod. This
Increase In annual participation In vesse! days per year was malnly a function of the number of
vesse!s which Increased over the period while there was no overall trend in number of days fished per
year, However, peak number of total vessel days per year were assoclated with years with high days

fished per vessel,

Annual participation In the boat flshery was approximately 50 percent of the participation In the
vessel flshery during the 1962 to 1964 period (Table 3,5-25)., The large Increase In average days
flshed per boat over the perlod, however, increased total days fished by boats to approximately 65
percent of total days fished by vessels, Total days flshed per boat increased from approximately
50,000 days at the beginning of the period to approximately 90,000 days per year during 1972 to 1974,
Overall the total days fished by both boats and vessels was 229,802 days annually during the 1972 to
1974 perlod.

The level of annual participation Is a function of profits In the fishery which depend on catch,
costs and prices., Data are not avallable on all of these variables over time. Catch per day fished
generally declined for both boat days and vessel days over the 1962 to 1974 perlod (Table 3,5-12),
However, increasaes in prices were sufficient that total annua! revenue per boat and per vessa!
more than doubied over this period, (Table 3,5-26), The total number of boats and vessels par-
ticlipating In the fishery was positively related with exvesse! prices (compare Tables 3,5-2 and

3.5-13),

Man-Days Fished Per Season

Total man-days fished per season on vessels was estimated as the number of vessel fishermen (from
Table 3,5~26) multiplied by the number of days fished per vesse! per year., These were computed on a
24 hour day basis, Man-days on boats were computed In the same way (from Table 3,5-27),

Total man-days on vessels varled widely from year to year with an overal| increase of approxima-
tely 30 percent between the 1962 to 1964 period and the 1972 to 1974 period, (Table 3,5-28), Total
number of days fished on boats remalned relatively stable between 1964 and 1971 but then Increased
- considerably, Total days fished on boats and vessels averaged 326,181 days durlng the 1962 to 1964

period and then increased 34 percent to an average of 437,894 days per season during the 1972 to 1974
period.
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Table 3,5-24, Number of commercial vessels and boats participating In Gulf of Mexico shrimp fishing
' by state exclusive of dupllcation, 1980

Sfafg and Reglon Vessels? Boats®
Florida West Coast 690 175
Alabama 465 150
Misslissippl ) 280 450
Loulsi;na 1,300 4,000
Texas 1,850 700
Total Gulf 4,585 5,475

@ Recorded vessels and boats landing through an ldentified dealer,

Source: Code book used by port agents of the NMFS, Persona! communication with J. Ernest Snell,

Table 3,5-25, Annual participation in the shrimp fishery by vessels and boats, 1962 to 1974

Vessels Boats

Days® fished Total days Total days Days flshed
Year Number per vessel fished Number fished per boat
1962 2,600 34,0 88,400 3,927 58,120 14,8
1963 2,697 41,9 113,004 4,481 38,537 8.6
1964 2,782 41,1 114,340 4,360 55,372 C 12,7
1965 2,849 39,9 113,675 4,785 56,463 11.8
1966 2,942 38,6 113,561 4,797 62,361 13,0
1967 3,146 36.9 116,087 4,983 66,274 13.3
1968 3,430 35.4 121,422 5,109 69,993 13.7
1969 3,569 41,8 149,184 4,817 52,505 10,9
1970 3,579 37.6 134,570 4,495 65,178 . 14,5
1971 3,487 39,3 137,039 - 4,828 68,075 14,1
1972 3,683 39,9 146,952 4,848 88,234 18.2
1973 4,091 34,2 139,912 4,723 97,766 20,7
1974 3,785 35,0 132,475 4,589 90,403 19,7

3 Day = 24 hours of fishing time,
Source: Fishery Statistics of the U,S,
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Table 3,5-26,

Gross sales per vessel! and per boat, 1962 to 1975

Total boats Gross sales Gross sales Gross sales

Year and vessels per vessel per vessel per boat
(catch statistics) (catch statistics)

~ dollars .
1962 6,527 9,278 12,846 3,030
1963 7,178 8,852 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 2,584
1969 8,386 12,051 20,818 3,695
1970 8,074 13,399 22,744 3,915
1971 8,315 16,389 28,907 4,909
1972 8,183 19,234 32,609 5,672
1973 8,814 19,498 28,990 7,262
1974 8,374 16,485 26,367 4,947
1975 8,834 20,188

Computed from Tables 3,5=-12, 3,5=13 and 3.5-2,

Table 3,5-27(a).

Resident vessel shrimp fishermen for the Gulf and Gu!f states (1958 to 1975)

Totat Florida
Year Gult* West Coast Alabama Mississippl Louisiana Texas
1958 8,171 2,669 518 1,221 2,749 4,592
1959 8,225 2,520 577 1,261 3,235 4,222
1960 7,849 2,119 564 1,106 3,432 4,142
1961 7,186 2,091 462 1,152 2,613 4,268
1962 6,661 1,955 428 1,174 2,348 3,406
1963 7,252 2,601 659 1,157 3,380 3,824
1964 7,121 2,254 582 1,000 3,503 3,749
1965 7,223 2,105 706 1,010 3,341 3,657
1966 7,466 2,140 882 1,020 3,524 3,787
1967 8,219 2,161 961 972 3,782 4,723
1968 8,851 2,412 1,164 1,195 3,824 4,932
1969 9,266 2,350 1,283 1,166 3,987 4,975
1970 9,386 2,033 1,143 1,127 4,450 4,737
1971 9,042 1,897 1,160 851 4,063 5,247
1972 9,534 2,159 1,166 766 4,170 5,264
1973 10,573 2,710 1,438 904 4,948 6,312
1974 9,733 2,377 1,175 615 3,675 5,415
1975 9,507 2,425 1,179 573 3,552 4,751
Source: Fishery Statistics of the United States

* exclusive of duplication between states

*% ostimates for 1975 are all the latest avallable

3=-93



Table 3.,5-27(b). Resldent full=time boat shrimp fishermen for the U.S. Gulf, by states (1958 to 1975)

Total Florida
Year Gulf¥* - West Coast Alabama Mississippl Louistana Texas
1958 4,358 219 348 - 322 2,824 645
1959 4,280 149 340 270 2,789 768
1960 4,116 140 346 248 2,836 570
1961 3,903 147 315 208 2,668 573
1962 4,108 172 37 216 2,815 565
1963 4,443 203 395 220 3,098 594
1964 4,451 160 380 232 2,974 705
1965 4,457 178 335 235 2,997 735
1966 4,312 142 311 178 2,919 772
1967 4,195 110 279 - 168 2,949 699
1968 3,988 104 227 146 2,910 601
1969 3,771 88 188 150 2,914 431
1970 3,774 97 174 200 2,791 512
1971 3,879 93 171 254 2,808 553
1972 3,79 75 177 218 3,188 475
1973 4,078 94 158 200 3,152 a4
1974 3,937 94 125 222 3,130 366
1975 4,159 75 147 216 3,168 553

Source: Flishery Statistics of the United States

Table 3,5-28, Man-days fished per season, 1962 to 1974

Man-Days Fished (24 Hours)

Year On Vessels ) On Boats k Total

1962 226,474 60,798 287,272
1963 303,859 38,210 342,069
1964 292,673 56,528 349,201
1965 288,198 52,593 . 340,791
1966 288,188 56,056 344,244
1967 303,281 55,794 359,075
1968 313,325 54,636 367,961
1969 387,319 41,104 428,423
1970 352,914 54,723 407,637
1971 355,351 ) 54,694 410,045
1972 380,407 69,051 449,458
1973 361,597 84,415 446,012
1974 340,655 77,559 418,214

Computed from Tables 3.,5~15, 3,5-26 and 3,5-27.
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3.5.3 Domestic Commerclal Processing Characteristics

3.5.3.1 Total Gross Income from the Shrimp and All Related Fisheries

Annua! production for the Gulf region by product type of shrimp Is shown in Table 3,5-29. Raw
headless shrimp appear to generate the most revenue for Gulf processors: +they constitute 45 percent
of gross Income In the 1967 to 1976 time pertod, Raw peeled shrimp make up 26 percent of the total,

-and breaded shrimp 17 percent, Although it involves a substantial amount of poundage processed,
'cannlng accounts for only ten percent of revenue, and the remaining two percent is split between dried
shrimp and cooked and peeled shrimp. '

3,5.3.2 Investment In Plant and Equipment

The number of seafood processing plants In the Gulf totaled 356 In 1976 (Table 3,5-30), No data
are avallable for the capital assets or the yearly Investment In shrimp processing elther at national
or at Gulf-wlde levels, Data are avallable at the national level to construct an accurate capital
serfes for all canned and cured seafood processing plants and for all fresh and frozen seafood
processing plants, These data will be useful for comparative purposes if, at some future time, a
shrimp processing capital series can be constructed,

3.5.3.3 . Total Employment and Labor income

Statistics for the Gulf shrimp processing Industry cannot be isolated from the total flsh
processing data, Table 3,5=31 glves the pattern of employment and Table 3,5-32 shows the average
hourty wage, for the nation and for the Gulf reglon, The annual rate of increase In fish processing
emp loyment has exceeded the national average for all manufacturing industries. Employment, reflected
in both yearly average and seasonal high, declined for Louisiana and Texas In the 1970 to 1976 Inter-
val, while the other three states In the Gulf fishery all registered Increases,

3,5.,4 Recreational Fishing Characteristics

From 1955 to 1970, the number of marine recreational fishermen in the U,S. Gulf of Mexico more
than doubled, from 1,1 mititon to 2,3 mitiion, and expenditures by recreational fishermen more than
quadrupled, from about $98 mitlfon to $405 million, A 1975 marine recreational survey conducted by
the National Marine Fisherles Service suggested that the total poundage of shellfish, In terms of iive
welght, taken by recreational fishermen amounted to more than 56 miillion pounds, or about 25 percent
of the finfish catch, Brown, 1981, estimated in excess of 239,000 recreational participants In
shrimping in the Gulf exclusive of Florlda In 1979, He estimated the Gulf recreational catch exclu=-
sive of Florida to be about 10,5 million pounds tn 1979 and 6 mllilion pounds In 1980,

Most of the shrimp caught by recreational fishermen are taken with otter trawis ranging from 16
to 40 feet in width, Selnes, cast nets, dip nets, butterfly nets, and push nets are also used in some
areas, It is not possible from avallable data to determine what portion of the total recreational

shrimp catch is used for home consumption and what may be sold commercially,

State-by-state summaries of the recreational shrimp fishery are:

Florida west coast: No permlt is required; total catch and eof fort are not quantified. The
number of boats Is estimated at 500 to 650 (Charles R, Futch, Florida Department of Natural
Resources, personal communlcation),
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Tabl e 3. 5"29:

Volume and value from Gulf of Mexico shrimp processing plants, 1958 to 1978

Source: Processed Fishery Products.
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Year " Breaded cooked and raw Cooked and peeled Raw headless shrimp
Dollars Pounds Dollars Pounds Dollars Pounds
thousand
1958 20,854 19,392 2,265 2,368 43,474 57,284
1959 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 2,354 2,839 31,993 42,297
1962 33,399 25,870 1,925 1,965 43,743 47,646
1963 30,437 27,092 2,465 2,745 44,748 62,143
1964 35,459 31,661 2,243 2,745 44,271 55,295
1965 45,211 35,605 3,580 4,216 48,689 58,928
1966 52,001 36,349 3,707 3,705 54,207 56,242
1967 43,494 32,319 3,922 4,039 81,121 91,860
1968 53,257 35,687 4,327 3,569 76,448 74,205
1969 59,545 37,39 5,510 5,318 88,031 80,452
1970 55,900 35,462 4,586 5,751 91,342 88, 061
1971 61,085 36,048 6,378 5,013 112,342 87,860
1972 76,451 38,763 4,004 4,038 125,159 86,824
1973 95,767 40,680 4,927 2,819 149,473 43,642
1974 75,173 32,888 4,788 3,032 114,077 65,537
1975 68,066 26,716 4,319 2,535 132,084 56,183
1976 92,835 28,935 3,549 . 1,832 255,877 857459
1977 118,016 53,178 4,162 1,213 308,635 109,984
1978 136,735 63,667 7,333 2,378 355, 521 109,848
Year Raw Peeled Canned Dried
Dollars _Pounds Dollars Pounds Dollars Pounds
thousand
1958 4,402 5,309 16,759 22,034 493 . 1,688
1959 6,056 9,437 13,259 21,207 291 1,555
1960 19,519 13,702 14,853 24,428 796 3,430
1961 13,058 15,402 8,760 13,142 745 12,019
1962 14,360 14,825 16,502 21,584 598 1,796
1963 17,258 18,676 17,503 27,765 380 2,194
1964 19,155 21,957 11,929 17,812 461 1,092
1965 21,286 23,430 19, 560 27,724 547 1,329
1966 26,443 25,664 20,383 26,057 685 1,640
1967 33,033 30,842 19,833 26,489 582 1,701
1968 37,715 31,068 22,079 27,527 1,066 2,707
1969 42,260 30,852 20,898 27,663 1,135 3,141
1970 45,540 40,228 26,730 34,664 Nede Nede
1971 48,934 36,893 23,787 29,130 1,356 3,498
1972 47,380 31,917 29,160 29,937 1,439 2,876
1973 43,371 24,67 38,024 27,420 1,250 1,558
1974 33,937 24,145 31,137 26,131 1,401 2,482
1975 34,824 25,249 17,486 14,235 2,931 2,879
1976 67,685 32,437 32,606 22,511 1,748 2,217
1977 62,683 25,967 48,27 2,073
1978 83,839 83,314 33,563 2,042



Table 3.5-30. Number of processing plants In the Gulf coast states, 1970 to 1978

Florida :
Year Total West (past Al abama Mississippi loulsiana Texas
1970 435 438 44 43 122 88
1971 428 127 48 44 128 81
1972 417 118 51 42 124 82
1973 407 118 ' 51 40 118 80
1974 360 103 44 37 112 64
1975 350 106 43 37 104 60
1976 356 13 43 36 109 55
1977 388 107 50 38 139 54
1978 425 139 50 40 136 60

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

Table 3.5-31.

Yearly average and seasonal high employment in seafood processing

Total Gulf Florida West Coast A labama
Year Yeérly Avge Sea. High Yearly Avg. Sea. High Yearly Avg. Sea. High
1970 11,527 15,659 3,507 4,137 875 1,383
1971 11,488 15,912 3,562 4,321 1,018 1,590
1972 11,477 15,372 3,409 3,971 1,158 1,732
1973 11,405 15,440 3,477 3,951 1,196 1,786
1974 9,316 13,245 2,953 3,473 1,040 1,496
1975 9,058 12,028 2,860 3,319 1,005 1,419
1976 10,399 13,590 3,393 4,014 1,297 1,839
1977 11,146 15,481 3,482 4,228 1,488 2,298
1978 11,164 15,159 3,717 4,487 1,284 1,869
Mississippi Louislana Texas
Year Yearly Avge Sea. High Yearly Avge Sea. High Yearly Avge Sea. High
1970 990 1,458 3,177 4,612 2,978 4,069
1971 1,025 1,604 3,122 4,699 2,77 3,698
1972 1,087 1,564 3,262 4,775 2,561 3,328
1973 1,016 1,466 3,233 4,807 2,483 3,430
1974 1,088 1,516 2,953 4,242 1,282 2,518
1975 1,035 1,468 2,733 3,780 1,425 2,042
1976 1,124 1,530 , 2,865 3,958 1,720 2,249
1977 1,295 1,782 3,103 4,676 1,778 2,497
1978 1,290 1,788 3,140 4,611 1,733 2,404

Source: Fishery Statistics of the Unlfed States and

Current Fisheries Statistics.
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Table 3,5-32. Hourly wage rates for seafood processing 1958 to 1976

Year Canned and Cured Fresh and Frozen
Nation Gulf Nation Gutf
1958 $1.57 $1,10 $1.17 $ .82
1959 1.68 1,18 1.19 A .83
1960 1,79 1,25 1,20 .84
1961 1.79 1.25 1.28 T ,90
1962 1.88 1.32 1.41 .98
1963 1.91 1.34 1.41 .98
1964 1.94 1.36 1.46 1.02
1965 2,07 1.56 1,65 1.24
1966 2.12 1.59 1.71 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
1971 ‘ 2,86 2,29 2,17 1.73
1972 3,09 2,81 2.59 2,36
1973 3,34 3,04 2,72 2,48 -
1974 3.60 3,27 3,07 2.79
1975 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 Manufacturers, U.,S. Department of
Commerce,

Alabama: About a third of the owners of boats In the coastal counties less than 26 feet in
length owned 16-foot trawls, for which no flcenses are required (Swingte, et al., 1976), There are
more than 6,000 such boats, Swingle, et al. (1976) estimate that recreational shrimpers harvested 15
to 25 percent of the total catch in the inland waters (Table 3,5-33), B8rown, 1981, estimated 20,423
recreational participants took 785,242 pounds of whole shrimp in 1979, and 29,194 took 710,492 pounds
In 1980. Because of catch limitations, some recreational shrimpers often purchase commercial !|censes
during open commercial seasons to avoid poundage restrictions imposed on sport shrimpers.

Mississippi: Weaver and Christmas (n.d,) estimate that recreational shrimpers constituted an
average of 67 percent of the |icensed shrimpers in 1974-1976 and took more than a half mitiion pounds
of shrimp or about one-eighth of the reported inshore commercial catch during the three-year period
(Table 3,5-33). Brown, 1981, estimated 8,929 participants In 1979 catching about 900 thousand pounds.

There Is no distinction between commercia! and Eecreafional shrimpers under the law, In their
study, Weaver and Christmas classifled recreational shrimpers as those who reportediy did not sel |

thelr catches.
Louisiana: More recreational shrimpers are located in Louisiana than in any other state, I+t is

estimated that in 1973 sport shrimpers in Loulsiana equipped some 30,000 boats with otter trawls and
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harvested some 23.6 mi{{lon pounds (heads-on) of shrimp, Table 3.5=33 (U.S. Army Corps of Englneers
n.d.,). At the present time, both the number of boats equipped with trawls and the total catch are
probably much hligher, Brown, 1981; reports 173,948 partlicipants catching 7.8 mi{{lon pounds In 1979
and 122,522 partlicipants catching 3,8 mlillon pounds In 1980, No (Icense Is required for recreatlional
trawls up to 16 feet, Licenses are required for trawls In the 17=- to 50-foot range. The smaller
trawl operators may take up to 100 pounds of shrimp, heads~-on, per day with no size {Imitations., A
sport trawl(ling (lcense perm!ts the shrimper to take as many shrimp each day as he can, provided the
shrimp are not sold, Recreational shrimpers often purchase commercial {lcenses which permit them +o
shrimp on a part-time basls and sell all or part of the catch. Most of the shrimp sold go to outlets
which are not statlistically monitored, so the magnitude of thls commercial catch cannot be deflined,

Texas: King (1975) estimated that 1.1 percent of the Texas shrimp harvest was caught by
recreational shrimpers In 1973, Recreational shrimpers harvested about 846,000 pounds from Texas'
bays and about 55,000 pounds from the Gulf waters ad jacent to Texas (Table 3,5-33), Brown, 1981,
reported 49,853 participants taking 1.4 ml{{fon pounds In 1980, Licenses are required of Texas
recreational flshermen, An additlonal tlcense [s required for trawi{s., Cast nets, dip nets, traps,
and minnow seines do not require [lcenses, Catch {Imits are two quarts per person during any Inland
waters closed season. Up to 100 pounds may be taken In major bays during the open season, August 15
to December 15 and from Gulf waters under state jurlsdictlon during the July 16 to May 31 season. The
[Imit Is 15 pounds In maJor bays during the May 15 to July 15 season. Recreational shrimpers are pro-
hibited from sellling any portion of thelr catch and are subject to the same slze restrictions as com-
merclial fishermen,

-

Personal Communlcatlions from Flshery Managers

The following Informatlion on recreational shrimping was collected by means of personal com=
munications with flshery management personnel from each of the five Gulf states,

Florida west coast: Most of the Interest In recreational shrimping appears to be centered In the
Apalachicola Bay reglon., The boats used In the flishery range In slze from about 15 feet to large
cabln crulsers, and Include a number of small (20-25 feet) fully=-rigged shrimp boats, Most of the
recreational effort Is expended on weekends during summer and autumn by resldents of the coastal coun-
tles and adjacent Inland countles., Trawls range In size from 14 to 18 feet with an average slze of 16
feet., Other gear types are seldom used to harvest shrimp for home consumption. The popularlty of
recreational shrimpling In Florlda appears to be related to t+he retall price of shrimp rather than to
the avallabllilty of the resource, The number of particlpants In the recreational shrimp fishery may
Increase If shrimp prices continue to rise. (Chari{es R. Futch, Assistant Chlef, Bureau of Marine
Sclence and Technology, Florida Department of Natural Resources, Tailahassee, 9 May 1978),

Comparatively (Ittle recreational shrimplng occurs on the Florlda west coast, Some recreational
effort may occur out of the Cedar Key area by Inland county resldents traveling to the coast for the
weekend, There may have been a deciine In the number of participants In t+he recreational shrimp
fishery In the past few years because of the rising prices of fuel, nets, and equipment, Also,
obtalning the necessary Information on how to shrimp may be more difflcult here than In other areas
(Jeffrey A, Flsher, Marline Advisory Agent, Panama Clty, 10 May {978), '

Alabama: Enforcement officers have observed an apparent Increase In the number of recreatlonal
shrimp boats In the past few years which Is belleved to be malnly due to the rising retall price of
shrimp, The number of particlipants will probably Increase If shrimp prices continue to rise., Most of
the recreational effort Is expended In the Mississippl Sound and lower Mobile Bay where the greatest
concentrations of brown shrimp occur, Some recreational effort may occur In Wolf and Perdido Bays but
Is smafl by comparison, Racreational shrimpers reside primari{y In Baldwin and Moblle countles,
although some lIve In the Infand countles and travel to the coast to shrimp., Resldents of other
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Tab «5-33., Gulf of Mexico recreational shrimp fishery: the sur methods, number of sport trawls, estimated total effort (m.h

man
hours, a.d, = angler-days, m,d. = man-days, and T = Trips), estimated total catch and data source by state and year.
State Year Survey Method Number of Estimated Estimated Data Source
Sport Trawls!  Total Effort Total Catch )
(I1bs. heads-on)
Florida West Coast K24 4 z 2/
A tabama 1972  Postal and Telephone Survey 5,727/ 24 277,051 Swingle et al., 1976
: 1973 Personal Interview 5,727 309,644 m.h, 204,577 Swingle et al,, 1976

1974 Personal Interview 5,727 189,944 m,h, 290,541 Swingle et al,, 1976
1979 Interview and Telephone f/ 53,330 T 785,242 Brown, 1981
1980 Interview and Telephone ﬁ! 88,556 T 710,492 Brown, 1981

Mississippi 1974 Personal Interview 1,535 19,958 a.d. 166,667 Weaver and Christmas n.d.
1975 Postal and Telephone - 1,770 15,410 a.d. 176,353 Weaver and Christmas n.d.
1976 Survey 1,874 16,571 a.d. 182,111 Weaver and Christmas n.d.
1979 Interview and Telephone L% 31,642 T 901,343 Brown, 1981
19803/ interview and Telephone Y 11,464 T 70,528 Brown, 1981

Louisiana 1968 Telephone Survey 14,000 378,000 med.8/ 19,000,000 U.,S. Fish and Wildlife Service, 1972
1973 1/ 30,000 472,000 m,d, 23,600,000 U,S. Army Corps of Engineers n.d.
1979  Interview and Telephone 4/ 482,414 T 7,795,024 Brown, 1981
1980 Interview and Tetephone ﬁ/ 189,329 T 3,838,740 Brown, 1981

Texasd/ 1973  Postal and Telephone Survey 10,117 4/-5/ 900,823 King, 1975

+118,080

1979 Interview and Telephone ﬁ/ 95,315 T 979,004 Brown, 1981
1980 Interview and Telephone ﬁ! 107,486 T 1,363,770 Brown, 1981

l/ The number of recreational trawls {5_16 feet In tength) in Baldwin and Moblle Counties, Alabama, was estimated for 1972 based on the assump-
tions that all recreational trawls were owned by boat owners and that all recreational shrimping was conducted from boats f_26 feet In
fength, The estimated number of recreational trawls In Louisiana durlng 1973 was based on the assumption that 25 percent of the l|icensed
sport boats were equipped with trawls to harvest shrimp, The total number of trawls ln'MIsslsslppl was based on the results of a survey of
licensed frawl holders who reported no sale of catch, In Texas, the total number of recreational trawls was determined from direct counts of

the number of "Individual Balt-Shrimp Traw!" iicenses sold during 1973,
2/ No data avallable.
E/ Catch estimates for 1973 and 1974 were based on the assumption that fhefe was no change In the number of trawls owned since 1972,
4/ Not determlined.
5/ Incomp lete, '
E/ Based on the assumption that 14,000 shrimpers fished an average of 27 man-days each In 1968,
1/ The estimated total catch and effort for 1973 were projections based upon the result of the 1968 survey,

4
8/ Does not include data for May/June.



states have been perlodlcally observed trawling recreationally In Alabama. Most of the recreational
affort occurs on the weekends, and to a lesser extent, after work on weekdays; The boats general ly
range from 14 to 30 feet In length, with the majority In the 14 to 20 foot class. Most of the
recreatlonal catch Is harvested with 16=foot otter trawls., Owners of 16=foot trawis sometimes
purchase commerclal [lcenses to avold the poundage [Imitatlions Imposed on recreatlonal shrimpers,
(Steven R, Heath, Marine Blologist, Alabama Department of Conservatlion and Natural Resources, Dauphin
Istand, 11 May [978,)

Mississippl: Recreational shrimping occurs primarlly In Mississipp! Sound between Bllox! and
Pascagoul{a, with a comparatively smal( effort In the vicinity of Waveland, Most recreational
shrimping Is conducted using a small boat (30 feet {ong or less) outfitted with a single 16=foot trawl!
with one to two people aboard. The majorlity of the recreatlonal shrimpers reslide In Harr{son and
Jackson countles; relatively few {[ve In Hancock county, The number of [lcensed trawls In Misslissippl
has Increased sharply In the last three years. (Tom Van Devender, Fishery Blologlst, Gulf Coast
Research Lab, Ocean Springs, 8 May 1978,)

Loulslana: There are a {arge number of participants In the recreational shrimp fishery, About
25 percent of the estimated 200,000 recreational boats registered In Loulsiana are equlpped with otter
trawls. Although the majority of the recreational catch Is taken In otter trawls, some effort occurs
with wing nets and cast nets. Wing nets may be attached to fIxed platforms or boats; cast nets are
used In the Rockefel ler Refuge, Lake Pontchartraln vicinlty, and other accessible marsh areas, The
boats used for recreatlonal shrimping range In {ength from about 14 feet and up, Most of the resi-
dents of the coastal pari{shes who own boats 16 feet In length have otter trawls., Many recreational
shrimpers are resldents of larger cltles and choose to shrimp In the wetiand areas nearby, However,
on a typlcal trip, recreational shrimpers trave! 50 to 80 mlles to shrimp In coastal areas,
Comparatively few people from the northern part of the state above Baton Rouge travel to the coast to
shrimp. There Is no known recreational shrimping by resldents of other states, (Harry Schafer,
Chief; Willlam S, Perret, Federal Ald Coordlnator; Judd Pollard, Blologlst, DIvision of Oysters,
Water Bottoms and Seafoods, lLoulsfana Wildiife and Flisherles Commission, New Orleans, 6 June 1978,)

Texas: The general Increase In the number of "Individual Balt=Shrimp Trawl" [lcenses soid In
recent years suggests that the number of participants In the Texas recreational shrimp fishery has
shown the same growth trends as the other Gulf states., The growth of the recreatlonal shrimp flishery
In Texas may be attributed to (1) population growth In the coastal areas, (2) an Increase In lelsure
time, and (3) the rising retall price of shrimp, The boats used by recreational shrimpers average
about 16 to 21 feet In lengths Most of the shrimpers reslide In coastal countles or adjacent Intand
countles, There Is no known recreational shrimping effort by residents of other states. The majority
of the recreatlional catch Is taken with otter trawis. (Roy B, Johnson, Reglonal Director, Coastal
Fisherles, Texas Parks and Wildilfe Department, La Porte, 13 June 1978.)

3.5.5 Subsistence Shrimping

Accepting the definitlon of a subslstence shrimp flsherman as one who catches just enough shrimp
to provide for Immediate sustenance of his famlly, no Individuals, communitles, or socletles fitting
Into this category could be ldentifled as part of the Gulf of Mexico shrimp fishery., There are
apparently some flshermen who partlally subsist on shrimp. In a broader sense, there are substantial
numbers of south Loulslana residents who alternate thelr subs!stence activity from shrimpling to
crabbing, trapping, and huntling and who have {[ttle or no Income other than that derlved from these
activitles,
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3,5.6 Indlan Treaty Flshing Characteristics

No treatles or Congresslonal actlons with Indians (Native Americans) which would affect a Gulf of
Mexico flshery management plan have been {ocated, One {awsult, pending in Federal District Court for
the Eastern District of Loulislana, seeks to enjoln enforcement of all Loulslana wiid{Ife and flshery
{aws "unsupported by f{egitimate conservation considerations® as appiled to three tribes domiciled In
Loufslana, I+ seeks to overturn Loulslana laws regulating glll nets and selines, defining the {Ine of
demarcation betwaen Inside and outside waters for shrimping, and regulating nets and gear used for
takIng shrimp, by having them declared unconstitutional as applled to Houmas, ChlttImacha, and Choctaw
Indlans on the grounds that treatlies entered Into between France and Spain and varlous Indlan tribes
were carrled over I[n full force by the terms of the Loufslana Purchase,

3,5.7 Output of Domestic Commercial Balt=Shrimp Flshery

A bal+=shrimp Industry of consliderabie economlc Importance has arisen In some areas of the Gulf
of Mexlco due to the popularity of shrimp, (Ive or dead, as balt for numerous varieties of saltwater
game fish (Sectlon 4,1, Predation), FEach of the Gulf states has laws regulating the balt=shrimp
Industry, Generally there are no restrictlions as to season, count slze, or closed areas. The balt
flshery [s based primarily on the juvenlies of brown, pink, and white shrimp, with plink shrimp
domlInant for Florida and brown and white shrimp dominant In +he other states,

Otter trawls, slde~frame trawls, cast nets, selnes, and balted traps are used to harvest balt,
The catch Is sorted rapldly, and shrimp are placed In aerated (Ive=balt wells, Llve=balt shrimping

operations are conducted primarily at night.

A state=by=-state summary:

Florida: An average of 74,75 mll(lon shrimp, valued at $1.,42 mi{lion, was produced In the 1968=-
1975 period (Table 3,5-34), The number of permits Issued Increased from a 1968=1969 [ow of 182 to 761
In 1974 (Tabie 3,5-34), A decline [n the total catch has accompanlied the Increase In permits (Table
3,5=-34), .

Alabama: Swingle (1972) reports that 24 bonaflde balt dealers In Baldwin and Moblle countles
sold 1,544,000 live shrimp with a retall value of $64,500 during 1968, In addition to the [Ive balt
sales, a total of 22,200 pounds of dead shrimp was sold for balt with a retall value of $12,040,
Balteshrimping Is a part-time occupation, primarily during the May=September perlod, for most of the
bal+t dealers; 40 llcenses were Issuad for 1977-1978 flscal year (Steven R, Heath, Alabama Department
of Conservatlon and Natural Resources, personal communlcation,)

Misslissippi: Christmas, et al, (1976) estImate that balt=shrimpers In the coastal countles of
Misslssippl harvested a total of 60,317 pounds of [Ive shrimp with a retall value of $96,804 during
May to November, 1971, In additlon, they estimate that 44,860 pounds of shrimp valued at $25,875 were
used as dead balt during the same perlod,

Louislana: Saltwater finflishermen In Louislana used an estimated 1,529,000 pounds of balt-
shrimp during 1973 (U.S. Fish and WiidlIfe Service data 1976, cited In U,S, Army Corps of Englneers
Ned.)s Live balteshrimping In Louisiana comes under strict regulation, and a $1,000 property, cash,
or performance bond must be posted by the dealer as surety for observance of regulations. The number
of (lcenses 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, LDWF personal communicatlion),

Texas: Chin (1960) estimates that a total of 460,995 pounds of Ilve balt-shrimp and 206,624

pounds of dead balt=shrimp 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 live and dead balt-shrimp, respectively.
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Stokes (1974) estimates that a total of 53,181 quarts of live bait-shrimp with a retall value of
$265,905 were harvested in the Lower Laguna Madre area from November 1970 through October 1972, NMFS
ostimates that a total of 2,340,000 pounds of five and dead balt shrimp valued at $6,790,000 were
harvested on +he Texas coast In 1978, There were approximately 1,500 commercial balt-shrimp boat

l1censes Issued that year,

3,5.8 Area Community Characteristics

3.5.8.1 Total Population

A very substantial settiement of the coastal area has occurred during the twentijeth century,
resulting In substantial changes to the estuarine habitat of the Guif shrimp populations (Lindall and

Saloman, 1977).

The most recent population trends in the coastal area are presented in Figure 3,5-15, The coastal
parishes/counties display no uniform pattern of recent population change, However, on a state-by-state
comparison the coastal parishes/counties that have been experiencing the most rapld growth tend to be
situated along the Florida coast, Several Louisiana, Alabama, Mississippi, and Texas counties that
show moderately strong growth appear to do so in conjunction with the spread of population in and
around metropolitan areas, Rapld growth of Florida counties has long been associated with retirement,

Table 3.5-34, Total number of bait=-shrimp permits issued, total live shrimp production and value of
the catch in Florida for the years 1968 through 1975 (after Christmas and Etzold 1977),

Live shrimp

Year Permits production Value
(x 108 {ndividuals) (x 10% dotlars)
1968 182 ’ 87.02 1,49
1969 182 88,55 1.76
1970 399 78,72 1.40
1971 401 - 67.04 1,23
1972 544 73.64 1.32
1973 361 70,31 1.34
1974 ’ 761 61.30 _ 1.29.
1975 699 71,43 1.55
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The shrimp industry makes Its presence felt In virtually all ports that i{e on or near the Gulf
of Mexico, However, in only a handful of ports could it be considered the dominant industry. The
ports tend also to be sites of shipbuilding, petrochemical manufacture, and marine transport.

3,5.8.2 Total Employment In Shrimp Fishery

Average total employment in the shrimp flshery can only be estimateds A maximum estimate would
be to assume all seafood wholesaling and processing employees were assoclated with processing and
marketing of shrimp products, Under this assumption and with 1978 seafood processing and wholesaling
data and 1975 numbers of full time fishermen, it is estimated that total employment In the Gulf Is
31,440 at seasonal peaks and 26,692 on an annual basis (Table 3,5~35), Florida and Louisiana are
leading states in the employment of processing empioyees while Texas Is the leading state for
emp loyment in seafood wholesallng, louisiana is the leading state for total employment,

An alternative, more conservative, estimation Is to proportion processing and wholesaling
employment in the same proportion as value of processed shrimp products Is to total processed pro=
ducts, In 1978 processed shrimp products were 69 percent of total processed seafood products in the
Gulf, With this proportion, total Gulf seasonal shrimp related employment is estimated to be 25,884
employees 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, 1975
and 1978, respectively? '

Seafood Processing Seafood Wholesaling
State ’ Averages Averages
Seasonal Yearly Seasonal Yearly
Florida West Coast 4,487 3,717 546 501
Alabama 1,869 1,284 181 101
Mississippl] _ 1,788 1,290 151 95
Louisiana 4,611 3,140 617 498
Texas 2,404 1,733 1,268 815
Total Gu!f 15,159 11,164 2,763 2,010
Futl time Fishermen ’ Total Employment
State Vessels Boats Seasonal Year ly
Florida West Coast 2,425 75 » 7,533 6,718
Alabama 1,179 147 3,376 2,11
Mississippl 573 216 2,728 2,174
Louistana 3,522 3,168 11,918 10,328
Texas 4,751 553 8,976 7,852
Total Gulf 9,359  4,159P 31,440 26,692

@ Latest years avallable, For total employment it Is assumed 1975 level of fishermen represent 1978
levels,

b Total exclusive of duplication,

Souce: Fisheries 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 shrimp fishermen Is unavaflable as It Is masked among counts
of people employed in agriculture, forestry, and fisheries, A frequency distribution of Gulf
countles, In terms of the percent of the labor force that was emptoyed, Is given in Figure 3,5-16, It
does not appear that shrimp fishing is a major contributor to overall employment in most of Gulf
countles, The highest proportion employed in agriculture, foresiry, and fisheries combined was 30

percent,

Table 3,5-36 compares, by county, the number of people identifled as employed in the fisheries,
mining, contract construction, and petrochemical manufacturing Industries (county business patterns)
for Texas and Louistana counties Identified as major centers of shrimp Industry activity. The data
Indicate that the shrimp Industry Is overshadowed in all these units by other marine~oriented
industries alone, The data suggest that the shrimp industry could not contribute, even at its peak,
much more than 25 percent to the employment profile of any of these Gulf counties, In most cases, the
peak contribution very likely Is far less than 25 percent,

The presence of other industries In the shrimp ports Is a mixed blessing to the shrimpers,
Offshore oll, In particular, can provide of f-season employment, However, in a number of ports
shrimpers have had to relinquish berthing space to of fshore oil or oceanic transshipment, both of

which provide more revenue to port authorities,

3,6 Interaction Between and Among User Groups ) -

3.6.1 Shrimpers iInteractions

Recreational, balt, and commercial offshore and inshore shrimpers are the major direct users of
the shrimp resource, Though easlly grouped in this manner, there are differences within groups that
occaslional ly result in disputes, There are differences on the size of shrimp preferred for harvest as
well as varied techniques used by the groups to harvest, The migrating nature of shrimp make them
Infttally susceptible to capture In shallow areas where gear alternatives are greater as opposed to
the single technology of trawling by of fshore shrimpers.

The Inshore commercial shrimper, particularly in Loulsiana, also has more business alternatives
than the of fshore shrimper, A survey of Loulslana shrimpers uslng undocumented boats in 1978 revealed
that-approximately 90 percent retained full-time employment other than shrimping (Sass and Roberts,
1979). The hligh incidence of casual shrimpers In Inshore areas of Gulf states signifies the supple~
mental Income approach to shrimping. The large number of participants in the Loulstana inshore
fishery, as well as fisheries In other states, can occasionally stress the abillty of shoreside faci-
Ilties to adequately handle the catch, The then record season In 1977 stressed canning and ice faci-
lities to the point where some shrimp spolled prior to utilization, This occurred only during the
inftlal week of the May~June Inshore season, Subsequent seasons have not resulted in a shortage of
Tce. Lloulslana facilities are adequate to support the processing and marketing of the Louisiana
catch, Inshore shrimpers whether full-time or part-time generally operate thelr boats alone with a few
occasional ly using one or two crewmen when catch rates are high., Vessels operating a portion of thelr
time Inshore typically have one or two crewmen on board, This difference between inshore boats and
vessels Is marked by a preponderence of famlly members or friends serving as crew on the boats while
the traditional crew relationship of sharing the value of the catch prevalls on Inshore vessels.

Offshore vessels operated by the owners are characterized by several methods of sharing the pro-
ceeds from the catch. Basically all the share systems call for the vessel and captain with crew to
recelve a share of the value of the catch after certain expenses are deducted, The expenses deducted
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Table 3.5-36

Employment Patterns in Major Shrimp Counties
- of Texas and Louisiana, 1976

Number of employees Seafood Other
Fighing Canned Fresh or
Hunting Whole~ Cured - Frozen Contract Mining Petrochemical
Trapping salers Seafood Shrimp Construction Manufacturing
Louisiana .
Calcasieu ' ' . 3531 612 1816
Jefferson 86 157 160 289 13288 7052 509
LaFourche 316 981 956 ‘
Terrebonne 191 93 113 (100-249) 1886 7312 (100-249)
Texas -
Brazoria 128 60 6432 675" (5000-9999)
y ] ’ +(2500-4999)
Cameron 1075 59 (500-999) 7770 89 (100-249)
Galveston 1 108 50 3125 - 505 6532
San Patricio 300 457 1048, (500-999)

Note that no establishments are reported in any of the seafood trade or processing categories. This is despite
the fact the Aransas Pass, in San Patricio County, touts itself the world's shrimp capital. Aransas Pass does

have a sizeable shrimp wholesaling and processing industry. Again, this time for county business patterns, the
data are not very adequate even for our modest purposes.



may vary as do the percentages going to the captain and crew, When seven complex methods of deter—
mining shares to captain and crew were analyzed by converting to a common denaominator, they were shown
+o range from 21 to 28 percent of gross revenue (Sass and Roberts, 1979),

I the vesse! operator Is not the owner, a different relationship exists, The captain and crew
share from 42 to 33 percent of the "take" =~ the net value of shrimp less a portion of such operating
expenses as fuel, ice, processing charges, and gear repalr. Although crewmen have traditlionally
resisted sharing the cost of fuel (Griffin, et al,, 1976) the large fuel Increases of the 1970's has
resulted in some shift to sharing fue! expenses (Roberts, personal communlication).

There |s another complex set of relatlonships == between the owner and the dealer where the
shrimp are unloaded, In some areas there Is no apparent bond; In others, with such fluctuations as
periodic ice shortages or marked shrimp supply-demand fluctuations, a falrly permanent relationship
may develop. The relationship seems to work to the benefit of both dealer and owner In some cases,
for example, when ice, fuel or shrimp supplies are scarce. This kind of relationship, In which both
parties are mutual!ly interdependent, appears to be an amicable one with few signs of antagonism or
confiict, |In other areas, where it is customary for a dealer rather than a banker to advance
operating capital to the shrimper, the lack of independence In business transactions apparently can

lead to antagonism.

Ethnic Interactions have provided few conflicts until Vietnamese fishermen became Increasingly
Involved In the bay shrimp fishery of the Gulf coast after 1975, By using aggressive and often more
efficient fishing strateglies, this group has become economically competitive with the established
fishermen, The Vietnamese generally fish longer hours on shorter trips, may use smaller crews (often
family members), and are equally skilled as compared with thelr American counterparts, Because of
‘thelr lower operating costs, thrift, willlngness to experience more hardshlip and risk, and relinvest-
ment into better equipment and facllities, the Vietnamese fishermen have become well established In
t+he fishery (Gulf and South Atlantic Fisherles Development Foundation, Inc., 1981),

This same report estimates the numbers of Vietnamese owned bay shrimp boats on the Gulf coast as
follows: ,

Port Area Number of Boats
Panama City 35 - 37
Pensacola 20
B1tloxl 75
Placquemines Parlsh 30 - 35
Galveston Bay 70
Palaclos 45 - 50
Rockport=Fulton 35 - 38
Approximate Total Gulf Coast 315 - 375

Conflicts have dccurre’d between the Vietnamese and the local flshermen, with +he latter accusing
the former of violation of fishing regulations and customs., Action programs by state and other agen-
cles have Improved the understanding of language, regulations, and local customs by the Vietnamese
f ishermen,

Other ethnlc groups making up the ownershlp of boats and vessels in the Gulf shrimp flshery
Include Anglos, Mexican-Americans, Hondurans, eastern Europeans, and persons of French descent. These
groups have been well assimilated Into the Guif fishery, and their problems tend to be the problems of
the Industry as a whole (Gulf and South Atiantic Fisherles Development Foundation, Inc., 1981),
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3,6,2 Prevalent Conflicts with Shrimpers and Other National Interest

Gulf shrimp are harvested by one of the largest and most diverse group of fishermen in the
nation, Harvest occurs from the shal low-water estuarine areas out to open Gulf waters of 300 fathoms.
The reported commercial fleet averaged 8,300 boats and vessels trawling an average of some 5,2 million
hours annually during the 1970 to 1974 perlod. All Information indicates a general Increase In these
flgures. In addition, there Is growth In the number of recreational users (3.5.2.1)s Confllcts of

" these groups with other national Interests may involve:

1) Capture of finfish and shel lfish, which are harvested and then dlscarded.,

2) Incidental capture of sea turtles.

3) Loss of estuarine habltat necessary for growth and survival of brown, white and pink shrimp.
4) Gear conflicts with stone crab flshermen in southern Florida.

5) Accidental or Intentlonal creation of underwater obstructions to shrimp frawllgg.

The danger to boats and vessels from underwater obstructions relates to safe navigation as well
as hazards to trawl gear, Significant problems caused by underwater obstructions in Loulslana waters
and the Gulf are being rectified by two government programs., Flshermen can apply to the federal
government for compensation to cover damagd to gear, vessels, and lost income resulting from under-
water obstructions In the FCZ (U.5.0.C. 1979). A comprehensive program established in 1980 enables
Loulisiana shrimpers to recelive compensation for damage to gear and vessels from obstructions in state
waters (Dept. Natural Resources, Loulslana, 1980), :

Measures are suggested in Section 8,3 to atleviate these confllcts through conslideration of the
needs both of shrimpers and other natlonal Interests. Two of these confllcts (those over sea turties
and finflsh) are treated in more detall In this sectlon,

3.,6.,2,1 1incldental Catch of Finfish by Shrimpers and Shrimp by Groundfish Fishermen

The discard of the Incidental catch of finfish during commerclal shrimping operations In the Gulf
of Mexico Is a matter of concern to flshery managers. During the process of sorting shrimp from the
remainder of the catch brought In by a trawl, most of the Incldental catch die from trawling,
handiing, and exposure before they are discarded. In recent years this problem has become accentuated
by the movement of shrimp trawlers Into offshore areas traditionally used by the groundfish fleet,

Seldel (1975) estimated that four to 12 pounds of finfish are taken for each pound of shrimp har-
vestede The annua! finfish discard was approximated In Table 3.6-1 by multiplying t+he low and hlgh
estimates (four and 12 pounds, respectively), by the total yearly shrimp catch In the Gulf of Mexico.
The analysls of experimental tows taken In the north central! Gulf by the Nationa! Marine Fisheries
Service, Pascagoula Laboratory, indicates ?hafvfiSh-+o-shrlmp ratios vary widely by season, locatity,
yoar, and fishing strategy. The flsh=to=-shrimp ratios presenfed'in Table 3,6-2 are composite flgures
computed from many tows taken in the Inshore and of fshore areas of the north central Gulf, Up to 70
percent (by welght) of the discard are species usuable by the groundflsh industry,

During the perlod of concentrated shrimping ef fort in estuarine areas, shrimp traw!s capture and
kill large numbers of juvenlile groundfish and other specles. At present it is not known 1f current
levels of trawl=Induced mortality of juvenlle fishes In estuaries have a detrimental effect on
of fshore groundfish populations,
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Gulf-wide the income from sale of Incidental catch taken In shrimp trawls is low, Statistics
reported to NMFS In 1974 indicated (by states): Florida, 1.7 percent of the value of the shrimp
tandings; Alabama, 13 percent; Mississippl, 7 percent; Loulsiana, 0.8 percent; and Texas, 0,5 percent
(Figures 3,6-1 through 3.,6-5)., Specifically, only 19 percent of Louisiana shrimp vessel captains sold
a portton of the incidental catch (Sass and Roberts, 1979), The Income potential was further
constrained by markets, quality, and fish size. Sixty percent of those selling some of the incidental
catch responded that they were not able to sell all of the food fish harvested, The conclusion is
that shrimp vessels are highly speclialized units dependent almost entlrely on Income from the sale of

shrimpe.

There Is no iInformation currently avallable on the magnitude of the incldental catch discarded by
recreational shrimpers. Most of the recreational catch and ef fort occurs In estuarine areas, The
total amount of finfish discards, based on the estimated number of partlicipants in the recreational
shrimp fishery, may be substantial In some states, Louisiana has by far the largest number of par-
t+icipants In the recreatlional shrimp fishery, followed by Texas, Alabama, Mississippl, and Florida,

No quantitative data are avallable on the mortality of the Incidental catch taken during five
balt+=shrimping operations, Bait shrimpers operate primarily at night in the estuaries. The mortality
of the Incidental catch Is probably minimized by: (1) the short duration of the tows; (2) the speed
at which the catch Is sorted; and (3) cooler, humid conditions at night,.

Juh!l (1974) estimates that the average Incidental catch of shrimp was eight pounds and seven and
a half pounds (heads-on) per hour of fishing effort by Industrial and foodfish trawlers, respectively,
Although quantities of shrimp are caught and marketed by the industrial and foodfish fleet (Gutherz, et
al., 1975) these catches are not specifically listed in the annual summaries of landing statistics
published by the National Marine Fisheries Service.

3.6,2.2 Habits, Distribution, and Incidental Capture of Sea Turtles in the Gulf of Mexlco
(See Appendix FEIS for detall information)

Six of the seven specles of sea turtles In existence are found in the U,S, Gulf of Mexico, These
sea turtles are sometimes accidentally caught during trawling operations for shrimp and groundfish,
The 1isting of the Kemp's ridley, hawksbill, leatherback, and Florida populations of the green turtie-
as endangered species, and of the green, loggerhead, and olive ridley turtles as threatened specles,
necessitated a careful consideration of the effect of shrimping on these species, A considerable
effort was made to document what was known about the llfe history and factors affecting the decline iIn
their numbers, and shrimping operation measures which would alleviate these problems. (See Appendix
FEIS,)

Exploftation and habitat loss are two major causes of the drastic decline In sea turtle numbers,
Incidental capture by shrimp and groundfish fishing operations is Increasingly important as popula=-
tions decline. Preservation measures are almed at reducing adult and subadult mortality and
increasing juvenile recrultment,

The accldental capture of sea turtles during shrimp and groundfish flshing activities Is a major
problem along the southern Atlantic and Gulf coasts (Ogren, et al., 1977), An estimated 800 to 1,000
sea turtles are caught each year off the south Atlantic coast (based on Hillestad, et al,, 1977;
Utlrich, 1978), Similar estimates for Incidental turtle catch in the Gulf of Mexlco are not avallable,

A1l of the Gulf states have laws aimed at conservation of sea turtles, At the federal level,
designation of critical habltat areas is under consideration, Headstarting -- protection during
Incubation and the first year of (ife == still Is In the experimental stage. Predator control,
primarily for raccoons, can protect nests from destruction,
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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 (1975) and are presumably based on
round (live) weight. .

Estimated Estimated

i:ri:p catgh discard discard

Year (millzzns;gzids) _4:1 ratio 12:1 ratio
(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
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 were 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, 1%Z; royal
red shrimp -- 1.80, 0.8%; rock shrimp -- 1.67, 0.2%. 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
was computed from data published by Cobb et. al. (1973).
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Table 3.6-2.

Comparison of fish discard ratios derived from trawl data
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 3 Offshore
Year S:‘;‘gie Ratio S:‘;zie Ratio
1973 52 4.9 o (1) (L)
1974 19 1.0 15 4.3
1975 47 5.9 52 20.3
1976 27 3.6 53 12.6
24 | 2,7 19 6.0 .

1977

(1) No data.
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Table 1.6-4. Estimated percent species composition of the total catch of finfishes taken in

discarded in the inshors and of fehore waters of the Culf of Mexico between 87°
susmarized by the National Msrine Fisheries Service, Psscagoula, Missisaippi).

shrimp trawls for sach of the six asjor speciaes
30' and 91° 30', 1973-1977 (data collected and

Inshors . Offshore
Year Atlsatic Sand Spot Ses Atlaatic Silver Atlantic Sand Atlantic Spot Silver Sea
Croaker Sestrout P Catfish Cutlassfish Seatrout Croaker Seatrout Cutlasafish P Seatrout Catfish
1973 17.3 4.6 1.4 8.5 7.6 0.6 (2) (2) (2) (2) (2) (2)
1974 46.2 1.61 19.7 13.2 7.0 —— 80.9 1.1 (3) (3) 2.2 6.0
1975 36.2 12.9 1.7 1.0 6.3 2.1 56,2 6.3 6.2 1.9 1.6 0.t
1976 24,1 4.6 15.4 8.2 2.5 0.3 45.1 6.9 2.0 9.6 3.8 3.2
1977 16.9 9.8 16.7 5.0 5.1 0.3 - 23.5 6.1 5.1 14,1 (3) 6.3

llncludes Silver Seatrout.

zNo data coverage.

3o records of having been captured.
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Figure 3.6-1.

Year

Annual Florida landings and value of shrimp and marketable incidental
catch, 1959-1974. Poundages are in round (live) weight. Source:
Fishery Statistics of the United States, 1959-1974.
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Figure 3.6-3. Annual Mississippi landings and value of shrimp and marketable incidental
catch, 1959-1974. Poundages are in round (live) weight. Source:
Fishery Statistics of the United States, 1959-1974.
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Figure 3.6-5. Annual Texas landings and value of shrimp and marketable incidental
catch, 1959-1974. Poundages are in round (live) weight. Source:
Fishery Statistics of the United States, 1959-1974.



Of the sea turtles In the Gulf, the Kemp's ridley Is In the greatest danger of extinction,
Almost all of Kemp's ridley nesting is restricted to a small stretch of beach near Rancho Nuevo,
Tamaullpas, Mexlico, although nestings are also recorded for Padre !sland on the Texas coast.
Seventeen recaptures of tagged nesting females show that these ridleys are distributed throughout most
of the Gulf, Eight == all taken by shrimp trawlers == occurred In 1969 between Brownsville, Texas,
and the mouth of the Mississippi, Captures of Kemp's ridleys through the years are recorded from
Brownsville to the Dry Tortugas off Florida; 1t is belleved that these turtles migrate along the
shores back to Mexico for nesting, One of the smallest sea turties with a primary range In the Gulf
of Mexico, the ridley Is a fturtle of coastal areas -=- primarily a carnlvore and a bottom feeder,

The Natlonal Marine Fishertes Service and the U;S, Fish and Wildiife Service are currently
Involved in research and public workshops whose goal Is to restore those sea turtle populations in a
manner consistent with the requlrements of the Endangered Species Act, Three approaches to reducing
the Incidental catch are most prominent: first, delineation of crltical habitats and restriction of
trawling In these areas; second, an education program to inform shrimpers and groundflsh fishermen of
the methods of, and reasons for, adequately handling Incidentally captured sea turtles in order to
reduce mortality; and third, development of gear such as the excluder panel, which reduces the capture
of sea turtles during trawling operations, Currently work is underway on all three approaches,

3,7 State and Federal Revenues Derived From Shrimp Fishery

State and federa! revenue figures from the shrimp fishery are not isolated by data processing
systems of the state agencies in the Gulf; these data are Included, however, at the federal leve! with

non=-related activities.

The only avaliable documentation applies to Ilicenses and severance taxes Imposed by the states,
Revenues by states are listed below:

Texas $881,084 $845,556 $887,768 $969,899 $644,781
Louisiana 645,867 517,877 405,651 405,152 405,507
Mississippi 54,696 43,889 37,912 o 42,483 37,842
A labama 46,285 25,846 19,017 17,099 16,218

Florida west
coast 470,109 450,431 439,439 431,078 398,062

Such items as taxes pald for fuels, income, soclal security, and employment security by
participants In the shrimp fishing effort do not appear in any statistical breakdown, nor is there any
pinpolinted material on government income derived from the onshore processing and distributing segment,
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4,0 BIOLOGY DESCRIPTORS

4,1 Ltife History Features

General Features of the Species

The general |ife cycles of brown, white, and pink species of shrimp are similar, Adults spawn in
the Gulf, Fertile eggs hatch Into free-swimming larvae, and the larvae pass through a serles of
molts., During the postlarvae stage, the shrimp enter an estuary and become bottom feeders,

Within the estuary the juvenile shrimp feed mainly at the marshwater or mangrove-water interface
or In submerged grass beds, These areas apparently offer both a concentrated food supply of detritus,
algae and microfauna and some protection from predators, Growth and survival In the estuary are
largely dependent upon local salinity and temperature regimes, As they grow larger the shrimp shift
to deeper waters and become more predacious, At a variable size 2,75-4,7 in (70 to 120 mm) they
emigrate to the Gulf, This emigration is a function of size, tide, and temperature. Growth continues
at a rapid rate In the Gulf under optimum temperatures, though It deciines as shrimp approach their
maximum size, Spawning probably occurs before the shrimp are 12 months old.

Major differences In the l|ife cycles of the brown, white, and pink shrimp are due to shifts in
the time and space at which various |ife stages reach their maximum abundance. These shifts
apparently atlow the species to avold direct competition even when one specles predominates in the
same general geographical area. In areas where shrimp stocks co-occur, management has built It+s .
harvest strategies around these shifts, For example, the Louisliana estuaries are closed in winter and
earty spring In order to protect juvenile brown shrimp, The inshore brown season Is closed when
appreciable numbers of juvenile whites appear in trawls for brown shrimp,

There are five overriding blfological factors which seem fo account for the resiliency of the
shrimp resources:

1) The migration of the life stages through several environments,

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

3) The apparent rapid growth rate of'shrlmp under favorable conditions results in a harvestable
size shrimp within a short time.

4) High fecundity and extended spawning seasons help to prevent recrultment overfishing in spite
of Intense fishing pressure,

_ 5) A large portion of the Gulf iIs inaccessible to harvesting, e.g., rocky bottom, loggerheads,
etc,

The other three shrimp species exploited in the Gulf (royal red, seabob, and rock shrimp) are not
estuarine-dependent and apparently spend thelr life cycles within the open waters of the Gulf., Royal
red shrimp differ considerably from other species in that they: 1) are harvested from depths of 100 to
300 fathoms, 2) have an estimated five year classes occupying the same fishing grounds, 3) exist In a
relatively stable environment, and 4) do not reach sexua! maturity as a zero-year class shrimp.

Seabob shrimp are harvested, along with white shrimp, October through December when they migrate
towards the Gulf beaches from deeper water, In response to advancing cold fronts, Rock shrimp are
harvested mainly from Florida's sandy bottoms, They are taken primarily as bycatch,



Sexual Maturity

The minimum slze at which shrimp become sexual ly mature (males--fully developed spermatophores;
females--ripe ovaries) are listed in Table 4,1-1,

Spawning, Larval Development, Recrultment of Posflarvée to Either Estuaries or Fishing Grounds

Brown Shrimp

Renfro and Brusher (1965) found brown shrimp spawned in Gulif waters of greater than ten fathoms
trom spring to early summer and continuously at 25 to 60 fathoms. Two peaks were noted, a major one
In September to November and a minor one April to June (Renfro and Brusher, 1965), A February to
March spawning peak has been proposed (Gunter, 1950; Kutkuhn, 1962), based on juvenile abundance in
estuarles; however, no direct evidence was presented, Temple and Fisher (1967) note that off the
Texas coast planktonic stages of Penaeus speclies were greatest at 14,8 fathoms from August to November
and in 25,2 fathoms and 44,8 fathoms from September to November. They suggest that as these peaks
corresponded to peaks In the occurrence of adutt brown shrimp at these depths, the larvae were those
of brown shrimp, The reported commercial catch peaks Iin July on the zero-year class; and spawning
reaches Its helght after this July peak and occurs during the Intense fall offshore fishing season for

brown shrimp.

Baxter and Renfro (1967) found that postlarval brown shrimp recrultment to Galveston Bay peaks in
March and mid=-April, Second and third peaks are sometimes noted June through September. Estuarine.
recruitment may occur sl(gh+ly earlier In Loulsiana. White and Boudreaux (1977) and Gaidry and White
(1973) report that postlarval brown shrimp recruitment normally peaks in Loulsiana in February to
March, Thus peak recruitment of postlarval brown shrimp to the estuaries occurs months after the peak

in spawning.

Basing their claim on a comparison of thelr work with Baxter and Renfro (1967), Tempie and
Fisher (1967) proposed an overwintering of postlarval brown shrimp In the Gulf, They suggest that the
postlarvae burrow f{n the of fshore bottom and await the advent of warmer temperatures before entering
the estuaries, In support of this theory they note the laboratory work of Aldrich, et al, (1967)
which showed that postlarval brown shrimp burrowed at low temperatures,

White Shrimp

A single female white shrimp releases between 500,000 and 1,000,000 eggs in a spawn (Burkenroad
1934, Anderson, et al., 1949), Spawning occurs in Guif waters at four to seventeen fathoms, spring
through fail (Lindner and Anderson, 1956; Renfro and Brusher, 1964; Joyce, 1965; Bryan and Cody,
1975), The spring spawn Is belleved to be accomplished by females which have overwintered, while the
fall spawn is largely attributed to females spawned in the early spring (Lindner and Anderson, 1956),

Multiple spawning of white shrimp In a single season is belleved to occur (King, 1948; Lindner
and Anderson, 1956; and Renfro and Temple, personal communication In Perez Farfante, 1969),

Off the Texas coast the greatest abundance of planktonic stage Penaeus 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 development requires between ten to twelve days (Johnson and Fielding, 1956) and two to
three weeks (Anderson, et al,, 1949), By the time the postlarval stage is reached, the shrimp have
normat ly entered the estuarine nursery areas (Anderson, et al,, 1949), However, Anderson, et al,
(1949) reported that "schools of adult white shrimp have been known to approach the coast and spawn
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Table 4,1.1 Estimate of the Minimum Sizes at Which Shrimp Reach Sexual Maturity (Fully Developed
(Fully Developed Spermatophores for Males and Ripe Ovarles for Females)

Specles/Sex Size (Total Length) Source

mm

Brown shrimp
males 140 (assumed) Renfro (1964)

females 140 Renfro (1964)

White shrimp
males 155 (Perez Farfante's {1969]

conversion of Burkenroad's
{1934] estimate)

females 135 . (Perez Farfante's [1969]
converslon of Burkenroad's
[1934] estimate)

Pink shrimp
males 34 ‘ Perez Farfante (1969)
females 92 Eldred ot al, (1961)

Royal red .
males 125 Anderson and Lindner (1971)
females : 155 : Anderson and Lindner (1971)

Rock shrimp

males 34 . Cobb et al, (1973)
42 Kennedy et al, (1977)
females 49 . Cobb et al, (1973)
64 Kennedy et al, (1977)
Seabob
males N.a,
females 63 Anderson (1970)
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close to Inlets, When such a spawning occurs, the eggs may be swept through the passes on incoming
currents, and larvae (nauplii) may reach the nursery grounds within a few hours,"

Postlarval white shrimp recruitment to the estuaries of the northern Gulf occurs over a fairly
uniform time period. In Mississippi It extends from May through October (Christmas, et al,, 1966),
In Louistana, postlarvae are primarily recruited to the estuarlies from July to August though recrult=-
ment begins In June (Gaidry and White, 1973; White and Boudreaux, 1977), In Texas, postlarval white
shrimp recrultment to the estuary extends from May through October (Baxter and Renfro, 1967),

Pink Shrimp

Pink shrimp In the Dry Tortugas area spawn year round at 12 to 26 fathoms, with a more Intense
spawn in spring through fall (ingle, et al,, 1959; Cummings, 1961; Tabb, et al., 1962; Jones, et al,,
1964, in Perez Farfante, 1969), In the Tampa and Apalachicola areas, spawning occurs in summer, and
Jjuveniles overwinter In the bays (Christmas and Etzold, 1977), Matosubrato (1974) estimates fecundity
at about 500,000 eggs per female,

Minimal larval development time Is 15 days (Ewald, 1965; Jones, et al,, 1964)., In the Dry
Tortugas, estuarine recruitment is continuous, with peaks in abundance reported for April to June
(Tabb, et al,, 1962) and July through October (Jones, et al,, 1964), A May through December recruit-
ment of pink shrimp In Mississippl is reported (Christmas, et al., 1966), In Texas, Copeland and
Trultt (1966) report an August to September peak in recrultment,

With the three major species, copulation is not directly assoclated with spawning, Indeed, Perez
Farfante (1969) suggests multiple copulation for white and pink shrimp, since female white shrimp
often lose the attached spermatophore and female pink shrimp shed the spermatophore upon molting,

Royal Red Shrimp

Anderson and Lindner (1971) observe that the S+, Augustine population of royal red shrimp have a
ma jor spawning peak during the winter and spring, with some spawning occurring throughout the year,
Their analysis of length=frequency distributions by sex for ali sample periods combined suggests that
recruitment to the fishery begins at one year of age but is not complete until the shrimp reach
maturity at about three years of age., They note that the majority of shrimp taken In their éamples‘
were fully mature, Even though this population Is outside of fhe‘managemen* area, this information is
thought to be true of the Gulf of Mexlico stock,.

Rock Shrimp

Spawning of rock shrimp in Gulf waters off Tampa to Fort Myers, Florida, is continuous, with a
peak in October through January (Cobb, et al,, 1973), Development time to postiarvae requires 29 days
in the laboratory at 70° to 76° F (21° to 24.,5° C) and 24 to 27 ppt (Cook and Murphy, 1965),

Cobb, et al,, (1973) note that rock shrimp less than 1,2 in, (30 mm) total length appeared In
thelr samples in March, May to July, and November, whereas slightly larger Individuals occurred in ali
other months except December. They therefore suggest recruitment to the fishing grounds occurs year

round,

Rock shrimp are not believed to be estuarine dependent (Eldred, 1959; Joyce, 1965; Cobb, et al.,
1973). Cobb, et al., (1973) suggest that the shrimp found by Rouse (1969) in Chatham River, Florida,
were other species of Sicyonia and not rock shrimp. The life cycle of rock shrimp Is apparently
passed in offshore waters and mainty at depths of 10 to 45 f (18 to 82 m) (Cobb, et al,, 1973),
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Seabob Shrimp

Juneau (1977) reports gravid seabob females were taken In peak numbers along the Loulslana
beaches in July and August, while smal ler non-gravid females were taken In large numbers between
December and March, He concludes that spawning most |ikely occurs in the Guif between July and

December,

Renfro and Cook (1963) observe that early larval development from spawhing to first protozoeal
stage requires 58 hours In the laboratory at 73-75° F (23°to 24° C) and 27 ppt.

Juneau (1977) reviews current information avaliable on seabob shrimp and concludes with Renfro
and Cook (1963) that the specles Is probably not estuarine dependent and is found most commoniy from
the beach line to Gulf waters of five fathoms (9 m) and are primarily caught in one to two fathoms
(1.8 to 3,6 m) along the Loulsliana coast (within the Territorfal Sea)..

Emigration of Brown, White, and Pink Shrimp From Estuaries

The time, size, and causes of emigration have Important management imptications for brown, white,
and pink shrimp. The specific reasons for thelr importance may vary from area to area, In Louisiana,
with its large Iinshore harvester group, the setting of opening dates must include a recognition that a
portion of the catch may be lost for smaller boats If the shrimp emigrate before the inshore season is
opened. Conversely, In Texas and southern Florida where estuarine and near-shore Gulf harvest is /
restricted, the expected emigration time is needed in order to close of fshore waters to protect the.

emigrating crop.

In general, emigration is keyed to environmental conditlions such as tides, temperature, or
salinity, Fishermen take advantage of this knowledge and fish the surface waters of channels and
passes with a butterfly, or wing net used at night, atthough efforts during the day are sometimes
rewarded,

Brown Shrimp

Copeland (1965) sampled ebb tide March to December in Aransas Pass, Texas, He found that brown
shrimp emigration peaked in assocliation with full moons In May through August, the high tides and
faster currents of full moons being a stimutlus to emigration,

Trent (1967) sampled the main tidal pass to Galveston Bay, day and night on the ebbing tides (May
to August) with a bottom traw! as well as from June to August with a surface trawl, Catch per unit
effort was greater on the bottom during the day and at the top during the night, though the difference
was not significant, .

Trent (1967) found two peaks In abundance of emigrating shrimp: one in mid-May and another in
mid-June, The mean size of emigrating shrimp Increased |inearly from 400 tall count (58 mm) on May 18
to 40 tall count (108 mm) on July 28 or 0,14 In, (3.6 mm) per week, (See Table 4,1,5 for length=
weight conversions).

Galdry and White (1973) observed that emigration of brown shrimp from the Louislana nursery
grounds occurs in two stages. The first movement normally begins at a size of 264 to 415 tall count
(60 to 70 mm) when juvenliles leave the shal low marsh areas for the open bays. These bays serve as a
"staging area" where the shrimp continue to grow and feed until they begin a second movement-=the
migration to offshore waters==at a size of 3,5 to 4,3 in (90 to 110 mm). This of fshore movement
begins in middle to late May, Increases in intensity In June and July, and continues I'n diminished
magnitude until November when essentlially all the shrimp have left the bays,



Blackmon (1974) sampled a small tidal pass In Caminada Bay, Loulslana, from May to November on
the full and new moons, He found that the mean length of emigrating shrimp generally increased from
3 {n, (79 mm) In May to 3.8 in., (98 mm) In September and then declined to 3,3 in. (84 mm). in November,
Mean lengths of emigrating shrimp were always greater than those In the bay: during the May to
September period, the average emigrating shrimp was at least 0,39 in, (10 mm) larger than lts average
counterpart in the bay.

The highest percentage of emigrating brown shrimp occurred during or just after twilight. No
correlation was found between the percentage of emigrating shrimp and current speed, temperature, or
salinity, Distribution of emigrating shrimp In the three-meter water column changed with time of day.
During the day, peak density of emigrating shrimp was greatest on the bottom; at twilight, the peak
occurred in the mliddle; and at night, the peak occurred In the top meter (Blackmon, 1974),

White Shrimp

White shrimp that enter the Louisiana estuaries as postliarvae in the spring and early summer
emigrate to the Gulf in September through November (Gaidry and White, 1973), Those white shrimp
postlarvae recrulted to the estuary later In the summer and early fall may be forced offshore by
advancing cold fronts in October to December at a size much smalfer than that of shrimp emigrating In
t+he summer., These "later-recruited" white shrimp overwinter in the nearshore Gulf and reenter the
estuaries at an average size of 100 mm during the spring warming, After a second period of growth,
they emigrate to the Gulf to spawn In the spring and early summer (Lindner and Anderson, 1956; Gaidry
and white, 1973), ) -

Pink Shrimp

In the Everglades nursery areas, Yokel, et al., (1969) observed that juvenile pink shrimp
emigrate almost exclusively at night, and on night ebb rather than night flood tides. Catch per unit
of fort of emigrating was 37 shrimp per minute as during new and full moons opposed to 20 shrimp per
minute during the first and third lunar quarter. The effect of moon phase was directly dependent upon

the relative abundance,.

They observed that the size of emigrating shrimp ranges from 2 to 45 mm (carapace length), and
averaged 14 mm (carapace length), Using Kutkuhn's (1966, Fig. 7) carapace length vs, weight plot for
pink shrimp, the slze range equates to a weight range of up to 80 g for male shrimp and an average of
2,0 Yo 2,5 g for mate and female shrimp. The average shrimp leaving the Everglades is in the 300 to

200 tails to the pound range.

Migration Patterns in Offshore Waters

Brown Shrimp

Brown shrimp released off the Mississippl coast in June (Kiima and Benigno, 1965) traveled less
than an average of one mile per day from the release site. An offshore movement was not apparent
since less than one percent of returns came from waters deeper than 16 fathoms, The longest distance
traveled was 85 miles=-=from the release site off Horn Island to the Mississippi River's Southwest
Pass. This Information tndicates that the Mississippl River may not be an absolute barrier to brown

shrimp migration,

Most of the brown shrimp released off Grand Isle, Louislana, In July (Klima, 1964) were recap~
tured near the release site, A sllight seaward and westward movement was noted,

Movement of brown shrimp released off Galveston, Texas, In July led Kiima (1964) to suggest that
brown shrimp from the Galveston estuary were recruited to the fishery all along the Texas coast,

4-6



Brown shrimp released of f the central Texas coast at 21 to 24 fathoms In Apri! (Klima, 1964)
showed little coastwide movement., No major of fshore movement was apparent from Aprii to June because
99 percent of the returns were within 25 fathoms and none were beyond 30 fathoms,

From an examination of commercial catch trends, Gunter (1962) suggested a southward drift of
brown shrimp off the Texas coast In the falf,.

The commerclial catch statistics indicate that brown shrimp migrate out to the deeper waters of
the Gulf, The Inshore catch peaks in May to July on shrimp smaller than those measuring 67 tails to .
the pound, After Texas opens Its Territorial Sea, offshore brown shrimp catch in the Gulf as a who le
peaks In July and August at depths of 11 to 20 fathoms, with most of the landed shrimp being 31 to 40
tails to the pound, By December, the largest catch comes from 26 to 30 fathoms, and the 15 to 20
tails to the pound shrimp predominate, Generally, the data indicate a four to five fathom per month
depth migration of the catch,. However,»fhe relationship of the shift in the catch to the actual depth
migration of the shrimp is somewhat obscured by the Texas closure in June and mid=July and by the
multiple waves of shrimp emigrating from the estuarles, '

white Shrimp

White shrimp east of the Mississippl River to Moblle Bay tend to migrate from the estuaries to
deeper waters along the barrier islands and towards the Mississippl River Delta during the summer to
fall (Lindner and Anderson, 1956), The Mississippl River may act as a barrier to east-west movement
(Lindner and Anderson, 1956; Perez Farfante, 1969), -~

Other than the of fshore-onshore migrations and a tendency to concentrate between Ship and Trinity
Shoals, Lindner and Anderson (1956) observed no definite migration patterns of white shrimp along the
Louistana coast west of the Misslissippi River during the fali{ and winter,

Klima (1964) noted a coastwide movement or disperslon of tagged white shrimp along the Loulslana
coast between Cameron and Vermillion Bay, Perret, et al. (1978) observed that movement along the
western portion of the Louisiana coast was malnly westerly, though the majority of the tagged shrimp
were returned within 60 nautical mlles of the release area,

Lindner and Anderson (1956) observed a migration of white shrimp from off the coast of Mexico to
Aransas Pass, Texas, during the spring. There also appears to be a reciprocal southward movement from
central and southern Texas Into northern Mexico during the fall and winter, From an analysis of
reported commercial catch patterns, Gunter (1962) suggested a simllar southward movement of white
shrimp,

Pink Shrimp

Juvenlie pink shrimp emigrate from the estuaries of southern Florida Into the deeper waters of
the Gulf, Costello and Allen (1965) found that the nursery grounds of pink shrimp on the Tortugas
grounds were estuaries from Florida Bay and from as far north as Indian Key, whereas the nursery
grounds of shrimp on the Sanibel grounds were estuaries from Indian Key north to Pine Island Sound,.
They observed little movement of shrimp between the Tortugas and Sanibel grounds. Iverson, et al,
(1960) observed that larger pink shrimp tended to occur at deeper depths on the Tortugas grounds.

Royal Red and Rock Shrimp

Apparently nothing is recorded about Mlgra*lon patterns of roya! red or rock shrimp,



Seabob Shrimp

Immediately following passage of a cold front, seabob shrimp along the Loulsiana coast migrate
toward the beach from of fshore areas. In July and August, gravid females also move close to shore
(C.J, Juneau, personal communication In Christmas and Etzold, 1977), )

Substrate

The substrate preferences of shrimp appear to be Important to thelr. distribution patterns along
the Gulf coast, In general, pink and rock shrimp prefer calcareous sediments and are found malnly
along the Florida coast, Brown, white, and seabob shrimp prefer soft mud or peat bottoms and are
found mainly along the coast from Texas to Alabama,

The juvenile brown and white shrimp prefer a soft mud or peat bottom with large quantities of
decaying organic matter or vegetation (Willtams, 1955, 1959; Mock, 1967; Jones, 1973), Sand or clay
substrates are sometimes satisfactory for young brown shrimp, unless these substrates are bare clay,
sand, or shell (Williams, 1959), Adult brown shrimp are found on mud or stlt and also on mud, sand,
and shell (Perez Farfante, 1969), In the Gulf, white shrimp are also found on muddy or silty bottoms
and on clay or sand with fragments of shel! (Springer and Bullis, 1954; Hildebrand, 1954, 1955),

Pink shrimp apparently prefer firm mud or silt bottoms with coral sand containing a mixture of
mollusk shells (Springer and Bullis, 1954; Hildebrand, 1954, 1955; Willlams, 1958) and firm sand

bottoms (Farfante, 1969), , =~

Royal red shrimp show no apparent preference for a barf!cular sediment type; they occur on sand,
silty sand, terrigenous, and calcareous sediments (Roe, 1969),

Rock shrimp occur most frequentiy on sandy bottoms (either terrigenous or biogenic) and only
sporadical ly on mud bottoms (Hildebrand, 1954, 1955; Cobb, et al., 1973), Hildebrand (1955) suggests
bottoms _were "strays" from areas of hard sand. In South Carolina, the rock shrimp Is called the
coral shrimp because I+ is occaslonally taken from coral banks (Lunz, 1957),

Seabob shrimp are taken from bottoms of mud, silt, or silt mixed with sand (Nelva, 1967;
Christmas and Etzold, 1977),

Food

Larval Stages

Larval stages are planktonic and eat algae and zooplankton (Pearson, 1939; Ewald, 1965), Nutrient
levels of Gulf waters may be a necessary environment for larval stages because a high density of food
causes poor survival due to entanglement,

The postlarval stage Is not strictly planktonic but Is capable of deposit feeding (Pearson,
1939), Zien=Elden and Grifflth (1969) have fed this stage on algae, Artemia salina nauplli, and
groundfish or shrimp In the laboratory.

Juveniles to Aduifs
Juvenite and adult brown, white, and pink shrlhp ingest whatever is available, Including decaying

organic matter, animals, and plants (Vicosa, 1920; Weymouth, et al., 1955; Flint, 1956; Darnet!, 1958;
Broad, 1965; Perez Farfante, 1969; Odum, 1971; Jones, 1973),



Jones (1973) intensively studlied the food habitats and absorption efflciency of brown shrimp 1 to
4 in., (25 to 104 mm) In a Louisfana marsh, He observed a shift in diet and hablitat as shrimp grew
targer. Juveniles 1 to 1,75 in, (25 to 44 mm) were concentrated In the nearshore environment, Here
they indiscriminately Ingest the top layer of sediment contalning detritus and microorganisms. Jones
classifled this stage as omnivores or encounter-feeders, At 1.8 to 2.5 in, (45 to 64 mm) they ,
selected the organic fraction of the sediment and were classiflied as opportunistic omnivores, At 2,6
to 4 in, (65 to 104 mm) shrimp had dispersed from the nearshore environment to the deeper waters of
+he marsh and became active predators feeding intensively on poiychaetes, amphipods, nematodes, and
chironomid larvae, However, they continued to ingest detritus and algae and were classified as
omnlivore predators (Jones, 1973).

Darnell (1958) found the foreguts of white shrimp 3,6 to 5.6 In, (91 to 142 mm) contained sand,
detritus and ground organic matter, and fragments of mollusks, ostracods, copepods, insect larvae, and

forams,

Etdred, et al., (1961) found pink shrimp in the Tampa Bay contained both animal and plant
remains. These Included aquatic macrophytes, red and blue—-green algae, diatoms, dinoflagellates,
polychaetes, nematodes, shrimp, mysids, copepods, isopods, amphipods, mo!lusks, forams, and fish,

Rock shrimp are apparentiy nocturnal, generalized carnivores (Cobb, et al., 1973), Smatll bivalve
mollusks, decopod crustaceans, gastropods, and other crustaceans are an important part of the diet
which also Includes foraminifera, nematodes, polychaetes, ectoprocts, echinoderms, and finfish (Cobb,
et al., 1973; Kennedy, ot at,, 1977), ) -

Nothing Is apparently recorded on the food habits of seabob or royal red shrimp,

Predation

Penaeld shrimp, In general, are ingested by many carnivorous fish (Gunter, 1945; Darneli, 1958;
Farfante, 1969), Table 4,1-2 lists some fish known to Ingest brown, white, or pink shrimp, Included
In t+his fist are speckled trout, black drum, redfish, Atlantic croaker, southern flounder, bass, and
several varietlies of catfish, Many of these prey species are an Important component of the bycatch
discarded by shrimpers.

Growth Rates
General Considerations

As In most fisherles, growth rates are estimated from changes In the length of the species with
time. Growth in weight is estimated by converting growth in tength estimates to weight, Table 4,1-3

lists length-weight estimates for shrimp,

The method of measuring growth varies with the size of shrimp, Growth (in length) of "smaller"
shrimp 1 to 3.5 in, (25 to 90 mm) Is normally estimated from length frequency measurements of traw!
samples taken in estuarine nursery areas over a perlod of time, Growth Is expressed as the increase
either in the mean size of the trawl sample or In each of the peaks In the polymodal length=-frequency
data with Increasing time. Growth estimates range from 0,003 to 0,13 in, (0,1 to 3.3 mm) per day.
Variability has been attributed to temperature, salinity, recruitment, density, and emigration,

Growth of "large™ shrimp greater than 2,75 in, (70 mm) has normally been estimated from mark and
recapture experiments, A simple Itnear relationship of length (or weight) to time Is not applicable,
The shrimp enter a self-limiting period of growth.



Table 4,1-2, Fish Identified by Gunter (1945) or Darnell (1958) as feeding on penaeld shrimp

Specles

Common Names

Carcharhinus leucas (Miller and Henle)

Dasyatis sabina (LeSueur) !

Lepisosteus spatula (Lacepede)

Elops saurus (Linnaeus)

Ictalurus furcatus (LeSueur)

Bagre marina (Mitchell)

Galeichthys fells (Linnaeus)

Morone interrupta (Gitl)

MICropferus.E: salmoides (Lacepede) !

Scliaenops ocellata (Linnaeus)

Micropogon undulatus (Linnaeus)

Pogonias cromis (LIinnaeus) 2

Cynoscion nebulosus (Cuvier and
Valenclennes

y 3, 4

Paralichthys lethostigma (Jordan and
Gilbert)

Bull shark
Stingaree
Alligator Gar

Boneflish, Shipjack, Bigeye
Herring, Ten=pounder

Blue catfish

Gaf ftopsall catfish
Hardhead or sea cat

Yel low bass

Northern largemouth bass
Regflsh, channel drum
Atlantic croaker

Black drum

Speckled trout

Southern flounder

Assumed to ingest shrimp by Darnel! (1958),

2 Darnell (1958) states that when black drum are In the marine waters Gulf
penaeld shrimp are a significant portion of its diet.

Gunter (1945) states that in Texas shrimp are the predominant food of
speckled trout during the summer, However, when shrimp are scarce, as

in January, speckled trout shift to fish (Mugil species).

4 Darnel! (1958) states that pink shrimp are the stable diet of speckled
trout in Florida, : '
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Table 4.1-3. length-welght relationships for brown, white, pink, royal red, and rock sheimp (after Christmas and Etzold 1977).

Fontaine and Neal (1971)

Total lenpth to Total Welght Carapace leoagth to Total Weight Carapace Length to Total length
b Size No. Size No. Slze No.
w b
B W=a 1 Range meas- Range  meas- _ E=a" ¢ Range nmeas-
Specles/Sex a b (wm) ured (um)  ured a® b {mm) ured Source
-6 )
Brown shrimp x 10
Conbined 12.3 3.02  65-165 2104 Mecoy (1968)1
Male 11.61 2.911  45-204 1396 Fontaine and Neal (1971)
Fenale 9.53 2.966  55-240 2016 Fontaine and Neal (1971)
Combined 10.52 2.938  45-240 3412
Male 0.000819 2.94 10-42 259 (2) McCoy (1972)1
Female 0.00313 2.84 10-42 243 2) McCoy (1972)1
White shrimp
Comb ined 7.69 2,976  55-160 100 Perret (1966)
Male 2.02 3.261 70-200 970 Fontaine and Neal (1971)
Female 2.32 3.234  70-214 1120 Fontaine and Meal (1971)
Combined 2.16 3.247 70-214 2090 Fontaine and Neal (1971)
Piok shrimpJ .
Male 4.49 3.13 35-175 729 0.001* 3.04 8-40 729 5.27  0.96 35-175 729 Kutkuhn (1966)
Female 5.06 .12 35-215% 888 0.002% 2.79 8-55 888 6.14 0.90 35-215 888 Kutkuhn (1966)
Combined 9.79 2.98 65-165 2641 : McCoy (1968)1
Male 10.02 2.967 70-175 1173 Fontaine and Neal (1971)
Femate 5.93 3.92 60-114 2125 Fontaine and Neal (1971)
Combined 7.711 3.029 60-175 3298 Fontaine and Neal (1971)
Combined 0.0062 3.03443 6-22 Tabb, er al. (1962a)
Male 0.00148 2.17 10-42 2917 {2) McCoy (1972)1
Female 0.00209 2.66 10-42 503 2) McCoy (1972)F
Royal red shrimp:
Dry Tortugas Area
Male 2.129  3.22  117-154 109 Klima (1969)
Female 16.134 2.82 95-209 118 Klima (1969)
Combined 7.860 2.96 95-209 2217 Klims (1969)
Mississippl River
Delta Area
Male 4.325  3.06 125-174 90 Klima (1969)
Female 13.306 2.83 135-229 114 Klima (1969)
Comb ined 5.853 3.00 125-229 204 ~ Kiima (1969)
Rock shrimp4 .
Male 0.000601 3.122 n.a. n.a Cobb et al. (1973)
Female 0.000589  3.144 n.a. n.a Cobb et al. (1973)
Combined 0.000604 3.128 3-37 973 Cobb et ab. (1973)

LFor shrimp from North Carolina.

2HcCoy (1972) derived the following equations for converting carapace length (CL) to total length (TL) in mm for North Carolina

Brown shriamp Male TL = 3.50 + 4.16 CL
Female TL = 10.50 + 3.83 CL
Plink shrimp Male TL = 12.37 + 3.81 CL

Female TL = 21.90 + 3.40 CL
)Iversnn and Idyll (1960) provide conversion tables for pink shrimp in terms of total length, carapace length, and talls to the

“Kennudy, et al. (1977) glve the followlng relations for rock shrimp off the east coast of Florida:

Carapace length versus weight: Carapace length versus total length:

<23 mm CL 323 mm CL : <20 mn CL
Males: W= 4.106 x 10-4CL3']0] W = 1.886 CL -~ 30.922 Males: TL = 3.803 CL + 0.249 T -
Fenales: W 3.398 x 10743364 W = 1.818 CL - 30.475 Females: TL = 3.786 CL + 0.118 =

where CLoaud L are carapace and total length in mm and W is weight in gms.

populations of:

pound .

220 mm CL

3.448 CL + 7.523
2.83) CL + 18.498

|
R § !
*Kutkuhn's carspace-welight equations do not tic his published data, evidently due to rounding error. 1t is suggested that figures published in )

Kutkubn (1966) be used Instead of these equatfous to coavert carapace lengih Lo weight.



Brown Shrimp

Growth In length is slow 0,019 in, (0,5 mm per day) during January and February, lIncreases in
March, and reaches a maximum ,02-,13 in., (0,5=3.3 mm per day) In April and June (Loesh, 1965; Ringo,
1965; St. Amant, et al,, 1966; Broom, 1968; Ford and St., Amant, 1971; Jacob, 1971; Swingle, 1971),
This monthly variation In growth rate has been assoclated with the spring 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 Gulf of Mexico In 1967, 1968, and 1969 (Clark, Emiliani, and Neal, 1974), His
discussion indicates that females grow more raplidly than males, weigh more than males of the same age,
and attain a larger final length and welght than males.

White Shrimp

Growth rates of white shrimp estimated from trawl samples range from ,02-,08 in, (0,6 to 2,2 mmi
per day in the summer (Willlams, 1955; Gunter, 1955; Loesch, 1965),

Growth rates of white shrimp have been estimated by a number of workers from mark and recapture
experiments, Lindner and Anderson (1956) marked white shrimp 200 to 18 tall count (5 to 180 mm) In
the south Atlantic and northern Gulf and calculated formulae for growth In length and weight. The
results Indicated that growth In length was a function of size and month, growth being faster for the
smal ler than the larger shrimp, and faster In April to June and September to December than from .
December to March, Klima (1964, 1974) calculated formutae for growth in length and weight., In com-
paring growth rates for two time periods, he notes that growth was faster in August to October than in
September to November, He suggests that the difference Is due to differences in water temperature,

Pink Shrimp

Higman, et al, (n.d.) determined the growth of postlarval-juvenile pink shrimp held in enclosures
in the estuarine area of Everglades National Park, Multivariant regression analysis was used to
determine significant relationships between weekly growth rate estimates and weekly estimates of
bottom salinity, temperature, and dissolved oxygen, Salinity appeared to be the most important
factor, Since the salinity regime of this area Is dependent upon drainage through southern Florida
Into the Everglades, pink shrimp success In the Dry Tortugas may be related to local rainfall in the
Everglades drainage basin as well as to man-made alterations which block the normal waterfiow
patterns,

Several growth estimates from tagging experiments are avallable. Iverson and ldyll (1960) tagged
pink shrimp in the Dry Tortugas in December, 1957, and recovered them through April, 1958, Females
fncreased in weight from 39 to 31 talls per pouhd in 45 days, whereas males increased from 60 to 50
talls per pound in the same time. This approximates a growth rate of ,07 oz, (0.75 g) per week for
female shrimp and of ,013 oz, (0.38 g) per week for male shrimp., The authors caution that these
estimates were made in the "unusually cold winter of 1957-1958 and may be slower than the growth in a
more normal winter,® Kutkuhn (1966, Table 4) estimates that pink shrimp tagged in the Dry Tortugas
area September to Dacember 1961 grew from 5.9 g to 19,5 g in 12 weeks, Lindner (1966) also derlved
growth curves for pink shrimp in the Dry Tortugas.

Royal Red and Seabobs

Apparently nothing Is recorded about the growth rates of seabobs and royal red shrimp,
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Mortality Rates

The death of fish in a population is due either to natural causes or to harvest by man,
Coefficients of fishing (F), natural (M), and total (Z) mortality are defined as Instantaneous death
rates for a cohort of N indlvidual! fish over a short time, noted as dt, The rate of decline of the
pophlaflon numbers over time Is presented as a function of these observed values,

The reported estimates of natural (M), fishing (F), and total (Z) mortality of shrimp are com-
pared in Table 4,1-4, Values of the weekly natural mortality coefficient range from ,01 to .55 or a
loss of from 1 to 42 percent of the population from the beginning to the end of the week, Estimates
of fishing mortality range from .02 to .96, Based on recently developed data by NMFS the weekly
Instantaneous natural mortality rate of brown shrimp in offshore regions is belfeved to be approxima-
tely 0,025 to 0.075 (Fox, 1981, personal communication). The variations in mortality estimates make
It difficult to construct yleld per recruit models,

Yield Per Recruit

The pounds of brown, white, or pink shrimp which can be harvested from a given number of post-
larval shrimp reaching an estuarine system is a function of the population's rates of growth and
mortality, age at which harvest begins, and the rate of fishing mortality once the shrimp are subject
to harvest. The age at which yleld will be maximized will be dependent on +the trade—-off between
growth and natural and fishing mortality,

Brown shrimp

There are no published yield per recrult estimates avallable on brown shrimp., M, Parrack (NMFS,
" Galveston Lab) prepared a. preliminary yleld per recruit analysis using his sex specific growth rate

equations for brown shrimp (Parrack, 1978) and two levels of monthiy instantaneous natural mortality
rate, M = ,05 and M = ,10 (Annon, 1978), (These levels of M on a monthly basis compare to estimates
of M = ,011 and ,023 on a weekly basis,) If M = ,05, yield was maximized when harvesting began on
shrimp six months of age, or 21 talls to the pound (assuming a sex ration of 50:50), If M = .10,
yleld was maximized when harvesting began on shrimp five months of age, or 24 talls to the pound
(assuming a sex ratlo of 50:50),

He points out that these slzes are much larger than size limits currently imposed in the U.S,
Guif, His analyses indicate that if the above estimates of M approximate reality and if F Is at the
level estimated by Berry (1971), then current harvesting strategies employed in the Gulf result in a
harvest conslderably below the theoretical maximum, Klima and Parrack (1978) review the question of
the slze of shrimp at harvest which will maximize yleld and state that "data on hand indicates that
these two rates (growth and natural mortatity) balance at 6-9 months of age or at a size of 20-30
shrimp tails per pound." 1f their analyses are correct, then a reduction in the size at first harvest
of brown shrimp in the U.,S, Gulf of Mexico would result In a decrease In protein yleld, Further, an
Iincrease In yield is expected if the size at first harvest of brown shrimp Is increased in any of the
areas of the U.,S. Gulf,

White shrimp

Data are Insufficient at this time to estimate the expected yield per recruit for white shrimp in
the U.S, Gulf, -

Pink Shrimp

The most extensive published yleld per recruit estimates of Gulf shrimp are for pink shrimp off
southeastern Florida (Kutkuhn, 1966; Lindner, 1966; Berry, 1971), Although there Is some disagreement
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Table 4.1-4, Comparison of Instantaneous rates of mortality (in weekly values) for shrimp in the U,S,
Gulf of Mexico (Modifled from Berry, 1970)
Natural Fish Total
Specles Mortality Mortality Mortal ity
M F z
Brown shrimp W21 .06 27 Klima (1964)
(Offshore) 025 - ,075 - - Fox (1981) pers. comm,
White shrimp .08 «06 - .91 14 = 27 Klima & Benigno (1965)
04 - 12 .10 = .13 J16 = 22 Kliima (1974)
(Lake) «214 - 556 .027 - 020 <241 - 576 Phares (1980)
Pink shrimp .27 .09 .36 Iversen (1962)
55 .96 +76 = 1,51 Kutkuhn (1966)
.08 - .12 12 = 18 25 Lindner (1966)
.02 - 06 .16 = 23 22 = 27 Berry (1967)
08 - .11 03 - 07 o1 = 18 Costello & Allen (1968)
.01 - .03 .02 - .16 07 = 16 Berry (1970)

between authors, the data indicate that a reduction in yleld will
harvested before they reach a slze of 70 talls to the pound.

Temperature and Salinity

be expected if pink shrimp are

Temperature and salinity are important driving forces In the |ife cycles of brown, white, and
pink shrimp, affecting growth, mortality, migration, and spawning. These factors can be Incorporated

in models used to predict annual yield (see Sectlion 4,7.1,2),

The major Influx of postlarval brown shrimp to the estuaries of the northern Gulf occurs February
to March (Baxter, 1963; Baxter and Renfro, 1967; Galidry and White, 1973; Christmas and Etzold, 1977),
Little growth Is expected until water temperature exceeds 20° C (St. Amant, et al,, 1963; Ford and S+.

Amant, 1971),
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Table 4.1-5

Length-weight Conversion Table for Brown, White, Pink, and Royal Red Shrimp (Sexes Combined). (Equations are listed in Table 4.1-3.)

Total Brown shrimpl White shrimp? count Pink shrimpl Royal red shrimp3 .
length Shrimp ) Tails Shrimp Tails Shrimp Tails Shrimp Tails '
per pound per pound per pound per pound per pound pex pound per pound per pound
mm
50 440 708 519% 799% 420% 673* * *
60 258 415 301 464 242 387 * *
70 164 264 227 349 152 243 * *
80 111 178 147 227 101 162 137 247
90 78 126 100 155 71 113 97 174
100 57 92 72 110 52 - 82 71 128
110 43 70 52 81 39 62 53 96
120 34 54 40 61 . 30 ' 47 41 74
130 26 43 31 47 23 ’ 37 32 58
140 21 34 24 37 ] 18 30 26 47
150 17 . 28 19 30 15 2% 21 38
160 "14 23 16 24 12 20 18 32
170 12 19 13 20 . 10 ‘ 16 15 26
180 10 16 11 16 9% 14% 12 22
190 9 14 9 14 * * 10 19
200 7 12 8 12 * * 9 16
210 6 10 6 ) 10 x * 8 14

1From Fontaine and Neal (1971).

250-60 mm estimates from Perret (1966) and 70-210 mm estimates from Fontaine and Neal (1971).

3 lima (1969).

*Ourside of data range.



Postiarval white shrimp normally enter the major bays of the Gulf when temperatures are above 25°
C (Baxter and Renfro, 1967) and are apparently optimum for growth and survival., As the temperatures
decline in the fall with advancing cold fronts, growth apparently also declines (Lindner and Anderson,
1956; Kiima, 1974). Annual production In the northern Gulf has been associated with estuarine
salinity regimes, A similar saltinity effect, caused by different weather patterns seems to operate In
Texas and Loulsiana, Gunter and Edwards (1969) observed a positive correlation between the annual
successes (1922-1964) of white shrimp in Texas with the rainfal! In the state for that year and the
two previous years. They suggest that the lag effect of rainfall 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 Mississippl and Atchafalaya Rivers has been noted (Barrett and Gillespie, 1973),
White and Boudreaux (1977) obtained statistically significant Ilinear regressions of catch against
river discharge by dividing the data into two periods, 1958-1968 and 1969-1374,

Gunter and Edwards (1969) suggest that high rainfall Is necessary In Texas to dilute the
estuaries for optimum white shrimp production, while lower than normal river discharge Is necessary in
Louistiana for optimum white shrimp production, since these estuaries were less saline than those in
Texas,

Growth of postiarval and juvenile pink shrimp iIn Florida appears to decline as salinlty increases
from 10 to 28 ppt and may increase as tempera-ture Increases from 15° C to 32° C (Higman, et al.,
n.d.)s This apparent relationship between growth and salinity Is In contrast to the observation that
Juvenile pink shrimp normally occupy a higher salinity area 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° +o 12° C
(Roe, 1969),

Migration and Spawning

Spawning of white shrimp has been associated with the sudden warming in the spring of the
of fshore waters of the northern Gulf (Lindner and Anderson, 1956),

Both white and pink shrimp apparently seek deeper water as water temperatures fall in the fall
and winter and will reenter shallow water If temperatures rise (Lindner and Anderson, 1956; Tabb, et

al., 1962),

Bioeconomic Models

Grant and Griffin (in press) and Blomo, et al., (1978) have developed a bioeconomic simulation
mode! of the brown shrimp flshery of Galveston Bay, Texas, and Its associated of fshore waters, The
model Is designed to assess the change in yleld and revenue recruited to the fishery 1f various
restrictions are Imposed on either area of catch or flshery effort. Work Is currently underway to
adapt this model to the Dry Tortugas pink shrimp fishery (Griffin, personal communication, 1979),

4,2 Stock Unit

A stock Is defined as a group of fish manageable as a unit, This definition differs from the
biologica! concept of a stock as a more or less freely interbreeding population of a species,

The ef fects that strategies for increasing the yield for one of these species may have on other
species of national interest as well as other multlpurpose uses of the area Involved must be con-
sidered (Section 3.6). Management and conservation of Gulf shrimp has been carried out mainly by the
several Gulf states. Management policies employed by these states differ (Section 3,3.1); these
differences largely reflect differences in the history of exploitation (Section 3,2).
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Given this apparent genetic continuity, the need for a multipurpose approach to management, and
the partial lack of data necessary to evaluate potential beneflts derived by modifying current manage-
ment practices, the GMFMC, realizing that management must conslider other multipurpose uses for
national resources and may have to consider area differences in harvesting strategies, has adopted the
FMP group of species as the management unit for the Gulf shrimp fishery,

4,3 Catch~Effort Data

The National Marine Fisheries Service has collected data on shrimp landed by commercial fisher-
men, Griffin (1978) has prepared estimates for the 1963-1975 period on unit fishery effort for brown,

white, and pink shrimp,

Published accounts of recreational and balt=-shrimp catch and effort are comparatively sparce,
The few published estimates of discarded catch are summarized 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
+o monitor the shrimp resource and predict ylelds,

Texas: Texas has sampled its key bay areas from March to May for brown shrimp and from June to
September for white shrimp., In addition Texas Parks and Wildlife Department also monitors the size,
distribution, and abundance of shrimp in the open Gulf, -

Louisiana: Louisfana has an ongoing shrimp monitoring program in the estuaries March through
October, The program provides the data needed to set the opening date and predict the success of the

brown shrimp season,

Mississippi: There is a year-round monitoring of all of Mississippl's marine resources, In
addition, an Intensive sampling of juvenile shrimp occurs from mid=April through summer to provide
growth and size data for opening of the Inshore brown shrimp season,

Alabama: An ongoling shrimp monitoring program extends from April through September of each year
to provide background data asvwell as to set seasons,

Florida: Florida surveys for age Information, and for the life cycle and population dynamics of
rock and pink shrimp In of fshore waters,

NMFS: NMFS surveys provide the number, welght, and species composition,

4,5 Habitat

Brown, white, and pink shrimp use a variety of habitats as they grow from planktonic larvae to
spawning adults. In part, this migration tends to separate the various 1ife stages so that they are
not in direct competition for the same resources. As planktonic larvae the shrimp feed on phytoplank=
ton and zooplankton and exist malnly in the open Gulf, As postlarvas they enter the estuaries and
adopt a benthic existence at the marsh-water, mangrove-water interface, or within grassbeds, The
estuarine phase is conslidered a critical stage because local fluctuations in temperature and salinity
have a dramatic affect on both the acres of marsh available for growth and the actual growth rate of
the shrimp, As the shrimp grow, they move away from the marsh-water or mangrove-water Interface Into
deeper, more open waters, At some point they begin an of fshore migration +o the Gulf, The major
specles tond to be partly separated in the Gulf, Brown and white shrimp predominate on the mud and
sandy mud bottoms of the northwestern and northern Gulf; pink shrimp predominate on the coral sand
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bottoms of the southeastern Guif, Adult brown shrimp tend to migrate to deeper waters (30 to 50
fathoms) than adult white shrimp (10 to 20 fathoms),

The weakest 1ink in the 1ife cycle chain Is the estuarine phase of growth. Man's alteration of
the fraglle environment has removed much of the area that would be considered suitable shrimp habitat,

Some of these alterations are easily assessed, These Include:
o impoundments that prevent influx of shrimp,
o bulkheading that removes the critical marsh-water or mangrove-water Interface,
o alterations In freshwater discharge that create an unfavorable sallnlf§ regime,
The immediate effects of other alterations are not as easily assessed. These Include:
o stimutation of saltwater intrusion.
o the continuing encroachment of polluted waters on the estuarine waters,

Despite any uncertainty about the effects of these alterations, we do have indications of the kind of
environment necessary for shrimp survival, Turner (1977) observed that the ylelid of shrimp In
Louisiana's estuaries Is directly related to the acreage of marsh, while that from the northeastern
Gulf of Mexico Is directly related to the acreage of marsh and submerged grassbeds. He found no
relationship between ylelds and estuarine water surface, average water depth, or volume. His findings
concur with the observations of Barrett and Gillespie (1973) that annual brown shrimp production In
Louisiana Is correlated with the acreage of marsh with waters above 10 ppt sallinlty, but not with
acres of estuarine water above 10 ppt salinity, These findings suggest +hat the brown, white, and
pink shrimp yields In the U,S. Gulf of Mexico depend on the survival of the estuarine marshes,
mangrove areas, and grassbeds in their natural state, These areas not only provide postlarval,
Juvenile, and subadult shrimp with food and protection from predation, but they help to maintaln an
essential gradient between fresh and salt water,

4,5,1 Physical Description of the Habitats

The following parameters are used in characterizing shrimp habitats around the Gulf Coast:
1. Bottom types
a, Offshore
b. Inshore
2, Surface water discharge Into estuaries
3., Estuarine salinities
4, Areal extent of estuarles
5. Estuarine availabi!ity (access from open Gulf)

6, Water quality (with emphasis on low salinity)

All of these factors vary over space and time,
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Habltats can change from one type to another, and the changes can be either culturally induced
(l.0,, fl1ling or dredging of wetlands) or naturally Induced (l.e., subsidence of wetlands resulting
in its conversion to open water), These changes are critically Important to the Gulf's estuarine-
dependent species. Documented evidence of the ef fect of permanent changes In essential habitats Is
severely limited, except for the change in wetland area.

An important component In the habitat of the estuarine dependent shrimp is the wetland zone along
the Gulf coast, Salinity regimes critically needed for shrimp occur in these areas, and their primary
production (vegetation) Is the basls for the shrimp's detritus food web,

The wetlands along the Gulf coast have formed during approximately the past 5,000 years, when
alluvial sediment supplied to the coast exceeded that removed through erosion and subsidence, The
general physlography of the Gulf coast has favored extensive wetland formation. Some 60 percent of
the coastal wetland area of the conterminous United States occurs along the Gulf coast, Tidal marsh,
mangroves, and submerged aquatics that comprise this area amount to some 6.2 milljon acres, An
additional 8,4 milllon acres are classified as unvegetated estuarine open water (Crance, 1971;
Chabreck, 1972; McNulty, Lindall, and Sykes, 1972; Christmas, 1973; Diener, 1975),

Wetlands are not evenly distributed atlong *the Gulf coast, Some 63 percent of the emergent
wetlands along the Gulf are found In Loulsiana as the result of an abundant sediment supply
+ransported by the Mississippi River, Some 395,000 acres of mangrove are found almost exclusively
along the Florida coast., While substrate and currents (to carry germinated seeds) are generally
favorable along the entire Gulf coast, mangrove distribution Is limited to areas where hard freezes~do
not occur, Submerged vegetation Is found along most of the Gulf coast but Is particularly abundant
and diverse along the shores of central and southern Florida, Information on submerged vegetation is
generally lacking for other states,

The retative abundance and type of submerged vegetation depends mainly on bottom type, turbidity,
salinity, water temperature, bottom slope, and tidal range (McNulty, Lindall, and Sykes, 1972), Along
the Gulf coast of southern Florida nearly 50 percent of the estuarine bottoms are covered by submerged
vegetation, Cover density generally decreases as one moves northward, with bays along the panhandle
having only five percent of thelr bottoms vegetated., Reports for Isolated study sites indicate that
the five percent figure would hold for the remainder of the Gulf coast, except for portions of
Loulsiana where the percentage would be less, and the lower Texas coast where abundance Is greater.
Lindal) and Saloman (1977) report 796,806 acres of submerged vegeféflon in estuaries along the Gulf, of
which 63 percent are found in Florida and 31 percent are found in the Laguna Madre and Copano~-Aransas

Bays in Texas,
4,5,1.1 Bottom Types

4,5,1,1,1 Offshore Bottom Types

There are three general of fshore bottom type regions extending to the 200 m isobath in the Guif

" of Mexico, One occurs from the Texas=Mexico border to just west of the Texas-Louisliana border, Here
the of fshore zone conslists mainly of sand and finer graln sediments, Occasional pockets of sand and
shell are found from the 11 to 109 fms (20 m to 200 m) Isobath., The second zone extends eastward to a
point approximately even with Pascagouta Bay, Mississippi, and fs mainly a complex of fine grain
sediments with occasional surface deposits of sand and shell, The dominance of muddy bottoms In this
zone Is attributed to the deposition by the Mississippi River., The third region encompasses the
remaining area of fshore Alabama and Florida, which Is almost exclusively comprised of sand, shell, and
coral, Coral becomes more prevalent along the central and southern Florida coast.

The first two zones are primarily associated with brown and white shrimp, while the third zone is
primarily assocliated with pink shrimp,
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4,5.1.,1,2 Estuarine Bottom Types

Many of the estuaries found along the Gulf of Mexico represent drowned river val leys, which have
subsequently undergone some degree of fill., Generally those estuarles that still have considerable
freshwater flow coming in at the head contain bottom sediments that reflect the stream load! Those
with little or no stream flow are generally dom|nated by marine sediments and are usually coarser,
Estuaries formed by deltaic progradation and subsequent deterioration are dominated by muddy bottoms.

4,5,1,2 Surface Water Discharge

Freshwater flow into the estuaries of the northern Gulf of Mexico is variable In space and time
(Fige 4.5~1) targely because of differences in drainage basin area, {ithology, climate, and land use.

Two aspects of surface water flow are considered in terms of their effect on shrimp habltat:
1) the volume entering the estuaries and 2) the seasonal variablility of the hydrography, Four regions
of surface water flow are ldentified:
1. Lower Texas coast
2, Upper Texas coast through the Panhandle of Florida, except for the Deltalc plain of Louisiana,
3, Deltaic plaln of Louisiana

4, Central and lower Florida coast

Lower Texas Coast

Rivers of the lower Texas coast have relatively low discharges, with peaks occurring in the
spring and fall, Low discharge Is due to the semi-arid conditions and relatively smal! drainage areas
of the rivers. More to the south, the fall peak is first noticeable on the hydrographs of sireams
entering the Matagorda Bay system, In the San Antonio Bay system, the fall peak is very pronounced,
and, from Aransas Bay through Laguna Madre, the fall peak exceeds the spring peak. {n Laguna Madre,
however, the total volume of discharge Is extremnely low, 9 to 200 cfs (1950-1977),

Occasional heavy ralns (often associated with tropical disturbances) can have a substantial short
term ef fect on the estuaries and may affect shrimp ylelds 1f the resulting flood waters enter the

estuaries during critical growth perlods of shrimp,

Upper Texas coast through the Panhandte of Florida, except for the Deltaic plain of Louistana

Most of the rivers from the panhandle of Florida west to Galveston Bay, Texas, have a peak
discharge in early spring, followed by low discharge during the summer and early fall months, Mean
monthly precipitation Is general ly similar throughout the year; however, a high degree of variability
exists from year to year, The differences In seasonal distributions of precipitation and discharge
are primarily attributed to the seasonal differences in evapotranspiration rates and to the spring
release of precipitation stored In winter as soll moisture and snow,

Deltalc Plalin of Louisiana

The Mississippl and the Atchafalaya are by far the largest suppliers of fresh water to the Gulf
of Mexlco (Flgs. 4.5-1), Peak discharge usually occurs In April through May; low flow typically occurs
in September through October, During periods of flood, fresh water, carried by the Gulf Into the
mouths of nelghboring estuaries, results in tower sallinities,
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Though extremely variable in magnitude, the monthly flow of the Mississippl River is less
vartable in relation to average flow than any other gauged rivers entering the Gulf, Its variance in
flow, however, has a notlce-able effect on the yleld of brown shrimp In the Gulf (Section 4,1) and on

white shrimp In Louislana (White and Boudreaux, 1977),

Central and Lower Florida Coast

Stream flow entering the Everglades Is lower than most areas of the Gulf, largely because of the
smal ! contributing drainage area. The additional input of groundwater is recognlized, but Its signifi-

cance cannot be determined,

The seasonal flood cycle is asymmetrical, The peak rises rapidly In early summer, continues Into
the fall, and then drops slowly to a tow stage during the months of April and May (Fig, 4.5-1), The
summer maximum differs from most other Gulf rlvers In that the tatter are typlically at low stage
during the summer, This difference reflects the greater Influence of tropical climate in the
Everglades where summer showers are typically intense and result in higher sitream flow despite
evapotranspiration rates. From Charlotte Harbor north to Suwannee Sound, the seasonal hydrograph is
in transition between the summer-fall peak of the south and the late winter-spring peak common along
the northern Gulf coast., South of Suwannee Sound the total volume of stream flow is small,

4.,5.,1,3  Estuarine Salinity

Throughout the Gulf of Mexico estuarine salinity Is highly variable in both time and space,
Salinity ranges from O ppt to a high of 113,9 ppt recorded in Laguna Madre (Hedgepeth, 1953, in

Diener, 1975), B

Because of severe data Inadequacles, It is rather difficult to make a Gulf-wide comparison of
sallinity in the varlous estuaries, There are few estuaries in which salinity Is continually moni-
tored, In those which are monitored by public agencles, station locations are such (for example,
along major dredged waterways) that data often do not reflect general conditions of the estuary,

This sectlion Is |Imited to presentation of averages and extremes; +these values, however, are
generally based on limited data and present a superficial picture. As a result, many of the estuaries
appear quite similar with respect to salinity, The ensuing description of salinity in various
estuaries s based large!y on secondary reference material, and all values are for surface salinities
unless otherwise noted.

Laguna Madre: The only estuary In the Gulf which is almost continually hypersaline had average
annual isohalines ranging from 35 to 55 ppt (1963-1966), with lower salinities occurring at tidal

passes rather than inland (Diener, 1975),

Corpus Christi Bay: The Nueces River helps to maintain salinities lower than those of average
seawater, Most of Corpus Christi Bay averaged between 30 to 35 ppt (1963-1966), Hypersaline con-
ditlons can be expected during low discharge periods.

Copano-Aransas Bays: Salinlty ranged from 6 ppt in Copano Bay and 12 ppt In Aransas Bay near the
Gulf Intracoastal Waterway (GIWW) during flood periods, to 32 ppt In Copano Bay and 35 ppt In Aransas
Bay during low discharge periods of the Mission River (1965-1967, McGowen, et al,, 1976),

San Antonlo Bay: The Guadalupe River strongly influences the salinity in San Antonio Bay,
During periods of flood, the entire bay above the Gulf tntercoastal Waterway may be fresh; during low
flow, slightly hypersaline conditions occur in some parts of the bay (1965-1967, McGowen, et al.,
1976). Average salinities range from 6 ppt at the head to 20 to 25 ppt at the GIWW and decrease
slightliy on the lee side of Matagorda island,
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Matagorda Bay Complex: The Lavaca River and several streams affect salinity, Sallnities range
from 0 ppt at the head of Lavaca and Tres Palaclios Bays and 20 ppt near Port O'Connor during flood
periods, to 30 ppt at the head of the bays and slightly hypersaline conditions near Port O'Connor
during low discharge (1965-1967, McGowen, et al.; 1976), East Matagorda Bay is separated from
Matagorda Bay proper by the Colorado River Delta, Several streams flow Into East Matagorda Bay, and
its opening to the Gulf consists of a single narrow cut., Satinities here are generally lower,
averaging 10 to 15 ppt and ranging from a reported low of 8 ppt to a high of 24 ppt at Brown Cedar Cut

{1965-1967).,

Galveston Bay Complex: Consliderable surface flow enters via the Trinity and San Jacinto Rivers

and several small streams and bayous, These are the westernmost estuaries influenced by a humid ciimate,

and hypersallne conditions are rare, Highest salinities are recorded in West Bay, averaging 25 to 30

ppt (1965-1967, Fisher, et al,, 1972), Galveston and Trinity Bays average from 10 to 15 ppt near the

head to 20 to 25 ppt in the lower portlions, During high discharge, surface sallnity ranges from 2 ppt
to 14 ppt, and during low discharge perliods the range Is from 20 to 32 ppt (Fisher, et al., 1972),

Circutation between East Bay and Galveston Bay is rather poor (Gosselink, In press) perhaps
because of numerous oyster reefs, and salinitlies are somewhat higher. The reopening of Rollover Fish
Pass in 1955 improved circulation in the eastern ha!f of East Bay.

Sabine Lake: Dredging of the Sabine-Neches Ship Channel and the construction of the Toledo Bend
Reservolr are classic examples of how man has altered the natural salinity regime of Gulf estuarles,
The dam stores winter surplus water, which is released in mid-May for hydroelectric generator demands
(White and Perret, 1973), The mid=May release corresponds to the peak period of brown shrimp
estuarine production, Alteration in thls discharge pattern means the loss of the lake as a shrimp
habitat (White and Perrett, 1973), '

The natural opening of Sabine Lake to the Gulf was narrow and approxi-mately 4 m deep (Gosselink,
in press), This narrowness, combined with the large discharge into the estuary, probably resulted in
low salinitles throughout the area, The Sabline~Neches Ship Channel 46 ft+, (14 m in depth) has
resulted In unusual hydrographlic changes. Spoll from the channel is continuous until the mouth of the
Neches River, at which polnt an increase In lake salinity Is noted, The ship channel acts as a
corridor facllitating sattwater Intrusion during low discharge periods and al lows for more rapid
runoff of high discharge.

Combined effects of the natural physiography and of these perturbations have resulted In
relatively low and monotonous annual salinity regimes., Salinities at the estuary's head range from 2
to 10 ppt (wet and dry years) and from 16 to 20 ppt (wet and dry years) at the south end of Sabine
Lake (Fisher, et al,, 1973),

Calcasieu Lake: This estuary Is simitar to Sabine Lake in 1ts size, its orientation, and in that
its constricted opening to the Gulf has been dredged., Salinity In the ship channel has Increased since
Its construction (Gosselink, in press). Historlc changes In oyster distribution.and in marsh acreage
and vegetation Indicate that salinity has increased in the lake. Means and extremes are not known for
the lake, but it seems that salinity here Is somewhat higher than in Sabine Lake (Barrett, 1971),

Atchafalaya=Vermilion Bays Complex: Salinities are generally low due to the Atchafalaya River as
well as to other lesser sources of fresh water, A significant decrease in salinity has occurred in
the Vermilion Bay area since 1950, and the expected continued growth of the Atchafalaya Delta will
result in continued high turbidity levels and lower salinities. |f the Delta grows out to the present
coastliine it may act as a barrier decreasing water exchange with the Gulf, The Immediate estuarine
area will probably deteriorate in terms of shrimp habitat over the foreseeable future. Over the long
term, if the normal sequence of deltaic processes is not inhibited, the result will be a significant
Increase In estuarine habitat area (Gossellnk, In press).
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Terrebonne and Barataria Estuaries: Since artificial tevies block the normal flow of the
Mississippl River, these estuaries are no longer greatly lnfluenced'by freshwater runoff, During
flood periods, Mississippl waters can enter Into the mouths of these estuaries via the Gulf of Mexico
and create a reversal In the salinity gradient (Barrett, 1971). While sallnity data Is extremely
sparse, the extensive salt and brackish marshes Indicate favorable conditions for shrimp habitat,

Mississippl Delta: The Delta marshes are generally too fresh to be significant shrimp habltats,
Surface salinities are usually near zero ppt; however, a well-developed salt wedge moves upriver at
low stage.

Pontchartralin-Breton Sound: Marshes In Breton Sound have sallinities similar to those of the
lower portions of the Baratarla and Terrebonne estuaries (20 to 25 ppt, 1967-1968, Barrett, 1971),

Mississippl Sound Complex: Salinities in Mississippi Sound, despite its numerous wide passes,
are considerably less than those of the Gulf, Freshwater discharge Is considerable both directly (via
the Pascagoula system and welrs entering into St, Louls and Bilox! Bays) and indirectly (via Mobile
Bay to the east and the Pear!{ River and Pontchartrain~Borgne system to the west), At the western end,
surface salinity ranged from 6 to 20 ppt, while at the east end it ranged from 14 to 30 ppt (1962-
1964, 1966-1969, Christmas, 1973), The east-west gradient reflects differences In surface water
Inputs,

in the landward estuaries, such as Biloxl and St. Louis Bays, surface salinitles range from less
than elght ppt to 20 ppt. A fairly strong salinity gradient Is present from the mouths of the -~
estuaries seaward to the of fshore barrier Istands, This gradlenf'ls most evident from Biloxl Bay to
Dog Keys Pass where surface salinlties differ by about 12 ppt, with a range of 10 to 20 ppt over the
131 m distance,

Mobl le Bay: Moblte Bay Is another example of a shal low=water estuary modified by a deep-water
channe! that atlows for saltwater iIntrusion, Mobile Bay recelves more freshwater flow than any other
U.S. Gulf estuary except for the Mississippl River and Its tributary, the Atchafalaya. Consequently,
salinity has a strong inverse relatlonship to stream flow,

Florida Estuaries: In the panhandle area and south to Suwannee Sound, salinity patterns are
similar to those of the estuaries to the west. Salinities are highly variable and are related to
stream flow, which is substantial’ for these areas, Choctawhatchee Bay Is a glaring exception because
of a well=-defined persistent salt wedge (McNulty, et al., 1972),

Desplite the lack of major frestwater surface flow, the coastiine south of Waccassa Bay and north
of Tampa Bay has salinities similar to those of the large-discharge panhandle estuaries, These lower-
than-normal Gulf salinities have been a factor in the presence of offshore oyster reefs and submerged
aquatics, suggesting the strong possibility of springs emerging in the of fshore zone (McNulty, et al,,
1972),

Relatively high salinities from Tampa Bay south through Florida Bay are due to the absence of
major stream flow and high evapotranspiration rates, The frequency and degree of hypersalinity
generally Increases in a southerly direction, except for the Charlotte Harbor area where siream flow
is normally sufficient to mitigate hypersalinity, Hypersalinity, a normal and frequent occurrence In
Florida Bay, is brought about by natural drought periods and is Intensified by man's diversion of
normal freshwater flow (McNulty, et al,, 1972), Higman (n.d.,) discusses the possible Iinverse
relationship between growth rate of postlarval and juvenile pink shrimp and salintty In Florida Bay
estuaries,
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4,5,1,4 Estuarine Access

The area becomes closed as a nursery ground If wetlands are Impounded., Indirect effects may be
considerable and may cause changes In water flow patterns. Control gates can close of f nursery
grounds landward of the structures.

Weirs constructed along the Sabine Navigation Channel and the Gulf Intracoastal Waterway in the
Kelth Lake area of southeast Texas to protect the nelighboring marshes from saltwater Intrusion were
removed in 1977 reopening the Keith Lake area as a shrimp nursery ground (R, Fish, personal

communication),

4,5,1,5 Non=Salinity Water Quality

The effects of pollutants on Gulf shrimp is still relatively unknown. Pollutants can reduce the
avallable estuarine habitat area and resu!t in high concentrations of substances harmful for human

consumption,
4,5,1,6 Currents

The most important process in producing currents in the Gulf of Mexico is the stress of the wind
upon the water surface. While the loop current in the eastern Gulf has been documented for some time,
a major current in the western Gulf has only recently been firmly established (Sturges and Blaha,
1976), The loop current may serve as an eastern boundary to the Mexican current (Sturges and Blaha;
1976), especialily during summer months,

Tidal currents are of particular Importance In the nearshore area and affect movement into and
out of estuartes, Despite the small tidal range throughout the Gulf, tidal current velocities are
refatively high. 1In the estuaries high velocity Is due fo constricted outlets that characterize many
of the lagoons and bays. In the nearshore area, water level changes occur over a shal low continental
shelf, Wind can have a pronounced effect on the overal! water level change, Two of the most dramatic
examples are cold fronts that push water out of the northern Gulf estuaries and tropical disturbances
that ralse water levels In these same estuaries. Shrimp migration, from these estuarine areas is
assoclated in part with the relative magnitude of the tidal exchange (Section 4,1),

4,5,2 Habitat Concerns

See introduction to Section 4,5, Habitat, and Section 4.8, Estimates of Future Stock Conditions,.

4,6 Quality of Data

Despite the Importance of the Gulf shrimp fishery, there are some significant data deficiencies
which limit the selection of management measures. Some of these deficliencies Include:

o lack of a clear understanding of natural mortality rates, of temperature and salinity
effects on growth rates, and of migration patterns,

) lack of data on utilization of the shrimp resources,
o lack of cost-earnings and catch-effort data.

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

4,7.1.1 Explanation and Specification of MSY

The blologlical characteristics which affect sustalnable yields for penaeld shrimp are unusual,
They are an annual crop., Very few Individuals live a year and the majority harvested are less than
six months old, There Is no demonstrable stock-recruitment relation and recruitment overfishing,
glven present technology, is essentially Impossible, That is, it Is not economicafly or technically
feasible to take so many shrimp that there are too few survivors to provide an adequate suppiy for the
following year, Because of these characteristics, fishing mortallty and yield in one year do not
affect yield in the following year., The maximum yield In number for a given year Is essentlally all
the shrimp available to harvest, using current technology.

Growth overfishing Is caused by taking the available recruits at too small a size. I|f growth
overfishing Is occurring, allowing additional time for growth will result in a greater total yleld in
woight, although the total number of individuals will be less, The rapid growth rate of penaeid shrimp
makes them resistant to growth overfishing until high levels of effort are reached, Effort in the
fishery has been increasing rapidly, and it is probable that the total yleld of penaeld shrimp could be
Increased If the average size taken were larger, However, the poor quality and small amount of avall-
able data makes [t difficult to precisely estimate the magnitude of any increase (see Section 4,1),

The abundance (number of recruits) and therefore yield and catch per unit effort, vary greatly
from year to year depending on the temperature and salinity In the estuarine nursery areas. This i&
evident when regression coefficients for the different models are compared, For example, !inear
regressions of catch on effort showed that effort alone explained only 38 percent of the variation in
catch of Louisiana white shrimp and 57 percent of the variation in Gulf brown shrimp catch. Multiple
regressions Including environmental parameters explained 89 percent and 88 percent respectively, For
brown shrimp, the environmental mode! predicts that at a fishing ef fort of 100,000 units (essentially
the record until 1976), annual catch would vary from 57 to 88 miition pounds provided temperature and
salinity ranged within 1963=-1975 levels, |If environmental conditions were more favorable, a greater
yield would be expected, Glven environmental conditions slightly better than previously observed and
high levels of effort, the maximum probable catch Is estimated at 116.4 mil lion pounds talls, 37.6
percent greater than the point estimate of MSY from a Schaefer surplus production model.

Surplus production models utilize trends In catch and fishing ef fort over a series of years,
They were designed for, and are usually applied to, specles with multiple year classes, (l.e.,
individual animals live longer than one year), They do not consider fluctuations in recruitment
controlled by environment, but assume that environmental effects are constant, The predictive ablllty
of these models, particularly in the range of fishing effort which might produce overfishing, Is at
its best for long-lived species and/or those which are not subject to large, envlironmentally produced
fluctuations in recruitment, Because penaeld shrimp meet neither of these criterta, application of
surplus production models must be made with cautlion and with an understanding of what is being pre-
dicted by the model, Estimates of MSY produced should be considered as long-term averages which are
greatly affected by environmental conditions. They should not be considered a maximum aljowable catch
for a glven year,

The Schaefer version of the surplus production model was chosen to estimate MSY in all three
specles because: sufficlent data were avallable; it fit the data as well as other models which gave
similar estimates of MSY, and was mathematical ly easier to use, The estimate was calculated using
only reported catch and effort from the commercial fishery, Estimates of the recreational catch, balt
catch, and discarded undersized shrimp are added,
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Schaefer

Commerciatl®* Recreational Bait Discard Total
Brown shrimp 85 8 2 5 100
white shrimp 38 ) 8 1 3 50
Pink shrimp 14 - 1 - 15

for a total MSY of 165 million pounds of talfls annually for the three specles,
For royal red shrimp, MSY was estimated as 392,000 Ibs, of tails using a Schaefer model.

For rock shrimp, MSY was estimated as 1.1 million pounds of talls using a Schaefer model. This
estimate Is a very poor one because most landings are incidental catch, making ef fort estimates

unreliable.

For seabob shrimp, no accurate MSY could be calculated due to lack of effort data, Seabobs are
treated as an Inclidental catch, to the white shrimp fishery where they account for an average of 4.3
percent of the tota! catch or 1.4 miltlion pounds (tails) for the years 1959-1975, This must serve as
the best avallable MSY, The catch of seabobs Is almost entirely within the Territoriat Sea (Sec. 4.1),

For the three penaeid species, surplus production models indicate only a long term average yleld,
and not an allowable maximum, The catch in any given year can only be estimated using environmental
factors and expected effort for that particular year, : ~

A reasonable estimate of the maximum probable catch of white and pink shrimp can be estimated by
applying the percentage by which the maximum probable catch of brown shrimp exceeds the Schaefer MSY
estimate to all species, Estimates of balt catch, recreational catch and discards are then added to
give a total maximum probable catch (see Sec, 4.7.1.2), These estimated are:

Maximum Commercial

Schaefer Yield Conslidering
Commercial Environmental Factors Recrea~
Estimate (137.6%) tional Bait Discard Total
Brown shrimp 85 17 8 2 5 132
wWhite shrimp 38 52 8 1 3 64
Pink shrimp 14 19 - t - 20
Total 37 188 6 s 8 216

for a total of 216 mi!llon pounds of talls

4,7.1,2 Technical Description of MSY Calculations

Yield Modets Incorporating Environmental Driving Forces

To achleve reasonable accuracy, the calculation of specific ylelds for penaeld shrimp must be made
for speclfic points In time and must include environmental driving forces, since yleld iIs dependent on
those forces and not on abundance In previous years. Such models are much more appropriate and useful
for penaeld shrimps because of the overriding Impact of the environment on yield,

* All welights are In mllllons of pounds, tail welght
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The environmental models presented below do not estimate MSY in the classical sense, rather they
provide a yleld estimate for any year under given conditions, They fit empirical relationships to
observed data but are not directly tied to biological parameters of the specles such as growth rate or
mortal ity rates. The estimates from these models become Invalld if extreme and unreallstic values are
used for fishing effort and/or environmental parameters, At average levels of river discharge and
effort, these models produce yield estimates which approximate MSY estimates from surplus production

models,

Griffin and Beattie (1978) attempted to do this using freshwater discharge from the Mississippl
River as a proxy for estuarine salinity conditions, Thelr formula, a modified Spiliman production
equation (Heady and Dillon, 1961) estimates yield for that portion of Gulf shrimp resources of all
specles caught by vessels (i.e., five gross tons or larger), |t predicts maximum yield will be
attained only at Infinite fishing pressure, although the rate of increase In yleld decreases rapidly

with Increasing effort,

To estimate average yleld, equivalent to MSY, Mississippl River discharge was used as an index of
environmental driving forces, and the predictive equation derived Is

Y = 65930-0+60134(1_0,995701E) Eqe 4.7-1

where Y is yleld in million pounds of talls, D is Mississippl River discharge In thousand cubic feet
per second, and E is fishing effort in thousand units,  For a year wlth an average river discharge
pattern, their equation predicts an average yleld for Gulf shrimp vessels of 128,7 million pounds of
talls, Within rounding error, 90 percent of this catch would be achleved at an expenditure of 314,300
effort units, The current range is 100,000 to 300,000 units,

For the purposes of this plan, It was necessary to consider each species individually, For white
shrimp, the data was available only for Loulsliana (Fig, 4.,7-1).

The assoclation of Louisiana's reported commerclial catch of white shrimp (on a year-class basls)
to unit fishing ef fort and Mississippl River discharge was investigated, It was found that the log of
average river dlscharge for the May through August period (LMJJA) could be used as a forecaster for
the success of the coming year's harvest (Y) if an estimate of commercial fishing effort (E) could be
made (Figure 4,7-4),

Y = 127,8 + 6411 £ = 49,4 LMJJA (R2 = .84) : Eqe 4.7=2
where Y Is In miilion pounds tails 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 the early phase of estuarine growth., It was
also noted that the relationship In Eq. 2 was improved (lIncreased Rz) if the time perlod over which
river discharge was averaged was Increased from the May through August period to May through December,

Y = 129,1 + ,6411 € - 51,48 LMD (R? = «89) . Eq. 4.7-3

where LMD is the log of the average river discharge in 1,000 cfs for the May through December perlod.
This longer time period essential ly encompasses the first growing season for white shrimp,

These models could not be applied Yo the entire Gulf white shrimp catch because shrimp producf}on
from estuarine areas not connected fto the Mississippl River are substantial and do not always corre-

late well with Loulsiana production,

For pink shrimp no data was avallable to fit these types of models.
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For brown shrimp In Loulsiana, a correlation has been drawn between the annual success of the
brown shrimp harvest and the temperature of both the estuarine water during mid=-April and the acres of
marsh above 10 ppt. (Barrett and Gillesple, 1973, 1975, 1976; Barrett and Ralph, 1977). In general,
good production is expected if the spring Is dry and warm, whereas poor production Is expected for a
wet, cold spring, A similar phenomenon has been observed In Texas (T, Leary, GMFMC, personal com-
munication, 1978),

After the success of the Loulstana Department of Wildlife & Fisheries In predicting i+s brown
shrimp- harvest with these environmental variables, and given the fact that the successes of many of
the major brown shrimp fishery areas in the Gulf are correlated with the Louisiana catch, "Barrettist
indicators were then tested for their ablllfy to predict the annual Gulf brown shrimp catch, Results
of the multiple regression equation generated are shown In Figure 4,7-2, The equation,

Catch = =51,73 + 3,664 (Temp) - 0,01496 (River) + 0,5061 (Effort) Eq. 4.1-4

predicts 88 percent of the annual varfiance In catch, where "Catch" is annual brown shrimp catch In
mi!lion pounds, "Temp" Is average water temperature In degrees Centigrade at Grande Terre, Louisiana,
April 16 to 22, "River" Is Mississippl River discharge in 1,000 cfs March to May, and "Effort" is unit
fishing effort In 1,000 units (Griffin, 1978), )

In general, low freshwater discharge and high temperatures mean large ylelds (temperature Is the
most important factor). The estimated yleld for the most favorable recorded combination of
temperature (26,3° C In 1967), river discharge (480,000 in 1963) and effort (113,569 in 1972) is 9449
million pounds. This compares with the best reported catch of 91,5 mi!lion pounds in 1967, To
calculate a maximum probable yleld, It Is reasonable to assume slightly better envirommental con-

_ditions and higher levels of effort, Using 27° C, 480,000 cfs and 150,000 ef fort units, the yield
estimate is 116.4 mitlion pounds of talls. This estimate Is 37,6 percent greater than the estimate of
MSY from the Schaefer surplus production mode! and more nearly resembles true conditions,

This model is an adequate predictor of reported annual Gulf brown shrimp harvest, although there
Is conslderable room for refinement and improvement, When the necessary data becomes available, this
type of mode! should be used for all penaeld shrimp,

As shown by the calculations above, surplus production models which do not Incorporate environ-
mental forces are inappropriate for these specles, They are only used because of a lack of the

required environmental data.

Surplus Production Models

Klima and Parrack (1978) used the Schaefer form of the Generalized Stock Production (GSP) model
to predict a MSY for the shal low-water catch of Gulf shrimp (brown, white, pink, seabob, and rock
shrimp)e They used estimates of reported commercial catch and days fished for t+he period 1956~1975,
excluding 1957, 1961, and 1962 as years of major hurricane activities and therefore not indicative of
" normal fishing activity., Their equation,

-7
Y =E (.,45528 - 9,3870396 X 10 E) Eq. 4.7-4
(where Y = yleld in metric tons and E is effort in days fished) predicts an annua! MSY for these
shal low-water shrimp of 55 thousand metric tons (121 milllon pounds) of talls harvested by 225,000

days fished. They noted that annual catch has fluctuated 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 made to find the most predictive mode! relating catch to
fishing effort for each of the shrimp speclies harvested in the U,S, Guif, 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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Spi!iman production equation (Dillon and Heady, 1966) (for brown, white, and pink shrimp) and the
General!lzed Stock Production model (GSP) (Pella and Tomlinson, 1969; Fox, 1975), Four levels of m
were used In fitting the GSP model: m = 0,5, 1,5, 2,0, 3.0, The parameter m is a measure of how a
stock reacts to Increasing flshing ef fort and overfishing.

The available catch data include the reported commerclal catch-effort data published in the Gulf
Coast Shrimp Data (U.S. Department of Commerce, 1963-1975) as well as polint estimates of recreational,
balt, and discarded catch and (in some cases) effort, To test the fit of the models to avallable
data, only the reported commercial catch and ef fort data were used, since these were the only data
with rellable time-series, catch~effort estimates,

Brown, white, and pink shrimp commercial catch-effort data (U.5. Department of Commerce, 1963~
1975; Griffin, 1978) are listed in Table 4,7=1, Yield curves were fltted to this reported commercial
catch and are compared in Figure 4,7-3 and Table 4,7.2. Essentially, all the models suggest that
brown, white, and pink shrimp are being harvested within thelr respective MSY ranges, With each
specles, the fit (compare the residual sum of squares) is generally better with the GSP models than
with the Spiliman equation, and within the GSP models the fit becomes better with increasing m.

Choosing one of these model!s over another because of the apparent fit of the data is
questionable, The fit of the data points to any of the surplus production models Is relatively poor
because of fluctuations In abundance caused by environmenta! factors. Although the GSP mode! where m
= 3 appears to give the best fit, this level of m Is usually associated with species which are very
susceptible to recruitment overfishing. Penaeld shrimp are very resistant to thls type of over-

flishing,

There are other factors which may be affecting the fit of the data., Most of the polnts ile near
the peak of the yleld curve, This makes prediction of the effects of higher leveils of effort
unreliable, A fraction of the catch Is unreported, {f this fraction Is increasing and is large, 1t
would cause the reported catch ef fort data to fit the curve where m = 3 more closely., Envirommentally
Induced fluctuations in abundance cause great scatter In the points, In the case of white shrimp the
shape of the curve Is greatly affected by one polnt, 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 commerclal catch-effort relationships of brown, white, and pink shrimp. The Schaefer
model appears to fit the data well, Is mathematically easler to use, and generates MSY estimates
comparable to those of other models giving similarly good fits, The MSY estimates excluding
unreported balt, recreational, and discards, were 85 milllon pounds of brown shrimp, 38 mitlion pounds
of white shrimp, and 14 mililon pounds of pink shrimp,

Catch and effort data for royal red shrimp are shown in Table 4,7=3; the data are compared to the
Generalized Stock Production model 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, all models have falriy similar fits to the data., Desplte the
similarity, however, the Schaefer model Is suggested as representative of the royal red shrimp since
they exist In a relatively constant environment in which at least three year classes occupy 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 yleld of 425,000 pounds (in
Kiima, 1976),

Catch and ef fort estimates for seabob and rock shrimp are shown in Table 4,7-3, An attempt was
made to fit the data to the GSP model desplte the fact that the reported commercial catch 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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Table 4.7-2. Comparison of point estimates of MSY generated by ttttingl various surplus yield models to tha reported commercial
catch data for brown, white, and pink shrimp as reported in Table 4.7-1.

Species Model Equation Predicted Rzzigzcirzzr" Pre:;:ted Pr::l:tud
P
million pounds unit fishing effort
tails (thousand units)
Brown
shrimp Spillmant 113.5 (1 - ,9896F) 1315 i13.5 -
CSP4*, m = 0.5 .5268 E (.6513 + .001970 £)"2 1320 102.6 131
.- 1.3 L5631 E (1.448 - 002846 £)2 1296 85.8 170
a=2.0 1.087 £ - .003491 £ 1283 84.6 156
n=-3.0 e az-.059 g0 1265 8l.4 136
White
Shrimp Spillman 39.92 (1 - .92712%) 582 9.9 -
CSP, m = 0.5 .9626 E (.7821 + 008144 E)72 573 7.8 96.0
& = 1.5 7073 E (1.299 - .006041 E)? 487 18.0 "n.?
o= 2.0 1.102 € - .007885 E? 447 38.5 9.9
m = 3.0 L6039 £ (2.702 - .02604 £y~ 3 317 9.6 9.2
Plok
She lmp $pillman 16.23 (1 - .9211%) 25,7 16.2 -
GSP, m = 0.3 .9102 £ (.B224 + .01782 £)~2 25.7 15.5 46.1
an L5 ,8851 £ (1,115 - ,01255 E)2 25,3 29.6
s = 2.0 1.036 £ - .01866 EZ 25.1 16.4 21.8
a=3.0 .3043 B (S.794 - L2494 E)"3 25.0 14.4 26.2
lThe NLIN procedure in Barr et al. (1976) vas used to fit the data to the curvilinear modelw. All three

fterative procedures provided in the NLIN program were used.
sun of squares is presented in the “Equation Predicted” column for esch species-model combination.

'

st < 1 (1-aF)

Only the solution with the lowest residual

where Y {8 yteld in willion pounds tails, M ie the maximum yield, A 1s & constant, and E {s thousand units of fishing affort.

stfquation 4.7-1 where catch in m{llion pounds and effort 1s fn 1000 unite of effort.

. 4 . '
#4rCorrected total sum of squares for brown ahrimp data is 3138, for white shrimp data 1s 692, and for pink shriwp dats {s 39.3.



The MSY's predlicted for rock shrimp are compared in Table 4,7-4, The Schaefer model (GSP, m = 2)
was chosen because the predicted retation between catch and effort was similar to other GSP modeis and
because it is mathematically easy to use. The MSY predicted for rock shrimp Is 1,1 million pounds of
talls annually, This figure cannot be compared to published reports of rock shrimp density; rather 1t
should be viewed with skepticism because the effort estimates for 1971 to 1976 are poor (since the
species Is an Incidental bycatch) and new fishing grounds for these shrimp may be found, as a market

for them continues to develop,

Solufléns predicting a MSY were not obfalned for seabob shrimp, This Inablility to predict a MSY
is due to unreliable effort estimates since seabob shrimp are usually landed Incidentally with other

shrimp.

Modification of Surplus Yield Estimates for Penaeid Shrimp

The estimates of MSY from surplus production models for penaeld shrimp must be modified to
Inctude unreported catch, bait, recreational, and discards. The demonstrated infiuence of environ-
mental driving forces must also be Included. These considerations have much less Impact on other
species in this plan and need not be conslidered for them, :

Estimates of recreational and balt catches of brown, white, and pink shrimp are listed in Tables
4,7-7 and 4,7-8, In addition, there are Important harvesting areas In the Gulf where shrimp are
caught and discarded, Some estimates of these discarded catches on an average annual basis are:

o five million pounds (tails) of brown and white shrimp along the Texas coast, June fhrougﬁ

August (Terry Leary, GMFMC, personal communication, 1978),

o two to four milllon pounds (talls) of brown and white shrimp along the Louisiana coast
(Charles White, LDWF, personal communication, 1978),

o 316,000 pounds (talls) of pink shrimp In the Dry Tortugas for the 1963-1966 period (Berry
and Benton, 1969),

The lack of sufficlent data series prevented the development of MSY figures for the recreational,
batt, and discard catch, Because estimates of these catches are low in comparison with the commerciatl
MSY figure, they have been rounded off and added to it in the case of each of these three specles,
This "add-on" is a reasonable approach when, as in this case, the amount to be added is a small
fraction of the total, An alternate approach would assume trends In annual CPUE for recreational,
bait, and discarded catch to be simllar to observed commercial CPUE, adjust the point estimates of the
catches accordingly, and add them to the commercial catch and effort In each year, While this might
be more technically correct, the estimated MSY would be unchanged, The "add-on" approach was only
necessary with brown, white, and pink shrimp because estimates for royal red shrimp are not bellieved
to be significant,

The Impact of environmental factors on the Gulf brown shrimp catch has been demonstrated.
Although the available data for whites and pinks does not allow individual calculation, I+ is reason-
able to expect a very similar impact. This is supported by visual Iinspection of the figures for Gulf
brown shrimp catch and for Louisiana white shrimp catch, Both show a very similar amount of variation
in yield, slightly greater than 100 percent between the lowest and highest ylelds,

In order to estimate a maximum probable yleld for all three species, the percentage by which the
maximum probable yleld estimate for brown shrimp exceeded the surplus production mode! estimate (137.6
percent) was applied to all three penaeld species, The point estimates for bait, recreational, and
discards were then added on, The estimates for the "add-on" do not consider environmental factors
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Table 4.7~ 4 Comparison of point estimates of MSY generated by flttlngl vatrious forws of the GSP model2 to the reported

col i
catch date for royal red, sea bob, and rock shrimp as reported in Table . mmerclal
. Reaidual Su Predicted P
Species Hodel Equation Predicted of Squares HSY r;dlcted
opt
thousand pounde days fished
tails

Royal Red . : 2

Shrimp GSP, m = 0.5 Y = .7048 £ (1.0723 + .0002329 )~ 3547 650 4240
a=- 1.5 Y ~ .6063 E (.9974 - .0001960 £)2 S OYT) 435 1696
.- 2.0 Y - .6068 £ - .0002347 E 1588 392 1290
== 3.0 Y - .1976 E (9.150 ~ .00598 !)'5 3613 352 1020

L]

Sea Bob 2

Shrimp . GSP, m = 0.5 Y = 1.182 2 (.2604 + .D00969 E)” . * *
a=1.5 Y - 0.002538 B (5.086 ~ .01600 E)2 . . .
a=2.0 Y - .5077 £ + .0001039 £’ - " e
o=~ 3.0 (no points produced a valid sum of esquares)

Rock . 2 .

Shrimp CSP, m = 0.5 Y -~ .6465 B (.6909 + .0001328 E)” 57621 1531 4522
a=1.5 Y = ,2054 E (2.525 - ,0004214 2)2 56666 1162 1997
w=2.0 Y = 1.297 £ - .0003889 B2 55970 ‘ 1081 1668
e~ 3.0 Y ~ .2087 E (37.24 ~ .0185) !)'s 35131 o 985 1339

lThn NLIN procedurs in Barr at al. (1976) vae used to fit the dats to the curvilinear wodale. All three’
fterative procedures provided {n the NLIN program wera used. Only the solutfon vith the lowest residual
sum of squares 1s presented 1o the "Equetion Predicted" column for esch species-mwodal combination.

thuutlon 4.7-1 where catch in thousand pounds and effort is in days fished.

JCotrected total sum of squares for roysl red shrimp data s 110949 and for rock shrimp data s 642499.
‘lqu-tlon- predicted for ses bob shrimp dsta are not theoretically expected and do not predict a MSY.
*Although equations yield solutions, the estimates sppesr meaningless and plots of residuals

indicate that the equations are biased.

t2fquation genersted-is not theoretically expected.
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Table 4.7-5.

Year

1970
1971
1972
1973
1974

1975

Table 4.7-6

Year

1971
1972
1973
1974

1975

(6CsD, 1970-1975).

Sea bob shrimp
catch reported as
not occurring
with other shrimp

Sea bob shrimp
catch reported as
occurring with
other shrimp

Percent total sea

bob shrimp catch

occurring without
other shrimp

Comparison of sea bob shrimp caught with and without other shrimp in the U.S. Gulf of Mexico

Ratio sea bob
shrimp catch
to other

Catch of other
shrimp reported
with sea bob
shrimp catch

shrimpﬁcaughﬁ:

(million pounds) (million pounds) (%) (nillion pounds)
073 2.06 3.4 11.8 1:5.7
.003 0.25 1.3 11.0 1:43.7
.073 1.36 5.1 17.6 - 1:12.3
.782 2.19 26.3 8.8 1:4.0
740 3.62 17.0 13.8 1:3.8
.344 4,24 7.5 19.2 1:4.5

Comparison of the catch of rock shrimp caught with and without other species of shrimp in the

U.S. Gulf of Mexico (GCSD, 1971-1975).

Rock shrimp catch
reported as not
occurring with

other shrimp
(pounds) .

0
3,039
2,915
7,813

11,199

Rock shrimp catch
reported as
occurring with
other shrimp

Percent total rock
shrimp catch
occurring without
other shrimp

. ghrimp reported

Catch of other
Ratio rock shrimp

(pounds)

113

195,461

174,734

53,064

662,723

(%)

0
1.5
1.6
12.8

1.7

with rock catch to other
shrimp catch shrimp caught.
(pounds)
253 | 1:2.2
349,305 1:1.8
651,469 1:3.7
270,293 1:4.4

828,149 1:1.2
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Table 4.7-7 Eetimates of snnual tecrestional shriop catch by waters sssoclated

vith the five gulf states.

Reported eatimate

. Assumptions made to Bstimated . Batimated Estimated
of anoual commercial convert reported estimates annual snaual annual
Stats recrestional shrimp to species catch in brown shrimp vhits shrimp pink shriamp
Thousand Thousand Thousand Thousand
pounds of taila pounds of tailse. pounds of tails pounda of tails
(heads-on)
Florida s/ - - 5
Alabama! 257 1 46 Assume catch {s 781 brown 125 37 -
shriop and 221 white shrimp
Hll'llllpplz 175 ¢t 9 Assume catch 1e 862 brown 94 16 -
shriwp and 14X white shrimp
Loul.llnal 21,600 Assune catch te 502 brown 7,329 7,662 -
shrimp and 501 white shrimp
Toxast 90L 1 118 Assuce catch {s 77X browm o 134 -
shrimp and 23X white shrimp '

1Avlnu 1972-1974 (Swingle et al. 1976).

2Av-nn 1973-1975 (VWeaver and Christmae n.d.).

3
4

sHo data avaflable.

1973 estimate (King 1975).

1973 estimate (U.S. Army Corpe of Enginsars n.d.).

6Compuled from ratio of snnusl average reported commercial catch of browm
shriop to white shrimp froa the ares.
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Table 6.7-8 Estimates of annual commercial bait shrimp catch by waters assoclated with the five gulf states.

Escimaced Estimated Cacimaced
Reported Assumptions made to annual annual annual
eatimate of ennual convert reported ecatimates brown whice pink
commecrcial bait to specias catch in shrimp shrimp shrimp
State shrimp catch tafl welght catch catch catch
Thoussand Thousand Thousand
pounde of cails pounda of tails pounds of talls
Florids 74.75 £ 9.5 Assuse all shrinp are pink - - 1,099
atllton shetapl shrimp and 68 tails per pound
Alabaas 1,544,000 ohrlwpz, Assume all shrimp are 68 28 [} -
plus 22,000 pounds tails pec pound.
shrimp Aseume catch 1s 78X brown shrimp
and 222 white shrimpb
Hieslssippt 43,407 pounde Assume catch fs 86X browa ehrimp 23 [} -
shrimpl and 14X white shrimp
Loulsiana 1,529,000 pounds Assunme catch 1s 50X browm shrimp 415 496 -
shrimp and 50X vhite shrfiamp'
Texas 2,340,000 pounds Assume catch ie 77X r‘mm shrimp 1,119 349 -
shriop and 231 white shrim
ESTIMATED TOTAL 1,645 837 1,099
14

Liverage 1969-1973, Chrlatwas and Etzold (1977).

1

3

Eetimate for the 1968 period, from Swingle (1972).

CZotimate for 1971, f(rom Christmas et el. (1976).

‘:umto for 1973, from U.S. Arwy Corps of Enginecers (n.d.) citing a manuscript from
the U.S. Tish snd Wildlife Service.

5

Estimate for 1978 from O. H. FParley (NMFPS, personal communicatfon 1979).

6Cca-1:utad from retio of annual averags reported commercial catch of brown to white shrimp from the sres.
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and are probably conservative for that reason, The maximum probable catches in miltions of pounds of
talls for the three penaeld speclies are:

Maximum Yield Conslderling

Schaefer Environmental Factors Recrea=
Estimate . (137,6%) tional Bait Discard Total
Brown Shrimp 85 117 8 2 5 132
White Shrimp 38 52 ' 8 1 3 64
Pink Shrimp 14 19 i 1 - _20
Total 137 188 16 4 8 216

These estimates of probable maximum catch, particulariy for white and pink shrimp are subject to
considerable uncertainty, and are only achievable under optimum environmental conditions with high
levels of effort,

The Counci| will monitor data points throughout the life of the plan in order to obtain data
which will allow the derivation of speclfic formula for species other than brown shrimp.

4,8 Estimates of Future Stock Conditions -

Although effort is expected to Increase, there Is no reason to belleve that recruitment over-
fishing will occur, Growth overfishing could occur and decrease the total yield if effort in inshore
areas continues to increase. Management measures In the plan shou!d prevent this from occurring and
increase yleld beyond present levels,
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5,0 CATCH AND CAPACITY DESCRIPTORS

5.1 Annual Capaclity

The capaclity of any firm or industry can be measured and/or expressed in both physical and econo-
mlc terms. These expressions will usually lead to widely divergent conclusions regarding the empiri-
_cal measure of capacity, Both are valld and the use of each depends upon the objectives which are to
be satisfied. The differences In physical and eqonomlc capacity as applied to the shrimp fishery are

dlscussed in the following sections.

5.1,1 Physical Domestic Annual Capacity (DAC)

The capacity of a production unit or plant such as a shrimp vessel or shrimp breading plant
usually refers to an englineering input-output ratio, For each Input level there is a certaln level of
output that can be expected to be produced., In the case of a shrimp vessel, Inputs as measured
+hrough units of effort, result in shrimp being caught, For a glven vessel and a given stock of
shrimp, more shrimp will be caught with each added unit of effort untit at some point, total output
will dectline with more ef fort, Maximum physical capaclity occurs at the polnt of absolute diminishing
returns for the Individual vessel, The same capacity relationship exlists throughout the shrimp

landing and processing system,

Max 1 mum capacity In fishery management plans is usually estimated for the purpose of determining
the total allowable level of forelgn fishing (TALFF), "A demonstrated capaclty and intent to use that
capaclty equal to or greater than the optimum yleld estimate from the fishery Indicates that no
foreign fishing would be allowed, In this plan, capaclty was estimated to be the highest catch per
day per vessel during a specified period, times total days flshed for all vessels In the flIshery,
Measuring highest catch per day per vessel also provides an Indirect measure of the amount that was
landed and processed through the entire production and marketing system,

Domestic Annual Capacity is considered to be the total physical capaclty of the fleet and the pro-
cessling sector. The basic physical Indicators of the U.S, commercial Gulf fleet and its estimated
annual capaclty to harvest Gulf shrimp are given In Table 5,2-1 for the 1962 to 1975 period. The
number of commercial boats increased from 1962 to 1968, declining in the early 1970's then increased
to 1968 levels In 1975, The number of commerclal vessels, average gross tons, average ef fort index,
and total days fished by vessels and boats Increased generally over the 1962 to 1975 period, The
Increases in days fished by boats and by vessels were simllar over this period (Christmas and Etzold,

1977, Fig. 17).

In estimating the DAC of the Gulf shrimp fishery, the intent shoul!d be to use the largest annual
catch per day experienced durling the 1963 to 1975 analysis period. This figure when multiplied by the
number of days flshed each year will estimate DAC in pounds. Note In Table 5,2-1 that the catch per
day fished in 1963 and 1967 was 731,1 and 717.7 pounds, respectively, Although the average catch per
day was slightiy higher in 1963, the DAC calculation was based on 1967 for two reasons. Several eco-

nomic-variables ref lecting prices and costs are indexed by using 1967 as the base year. Selection of

1967 as the base for the DAC calculation will facillitate wider use of the estimate. The second factor
Is evident from viewing the days flshed column of Table 5.2-1, The record daily catch In 1963
resulted in large part from a 18 percent decrease In days fished from the previous year. An obvious
trend over the fourteen year period covered In Table 5.,2=1 is the ma jor increase In days fished,.
Rather than fgnore this trend by making the DAC calculation on an atypical base, the similar flgure
experlienced in 1967 was utilized, Thus, the commercial domestic annual capacity In the following
years was computed by using 718 pounds per day as an estimate of M, In Eq. 5.2-2 In the following sec-
tion, The actual reported days fished In each year through 1975 were used to estimate the natlon's
capacity to fish commercially for shrimp In the U.,S, Gulf during that year, These estimates are glven
in Table 5.2-1,
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In general, the annual U.,S. capacity to harvest shrimp commercial ly Increased over the 1968 to
1975 perlod from an estimated 138 to 191 mitiion pounds of talls annually. This Increase in Domestic
Annual Capacity reflects a general Increase in the desire and physical facilities *o harvest Guif
shrimp. |In additlion, recreational and balt shrimp catches are expected to remaln at least at current
levels. These levels have been estimated as 16 and four milllon pounds of tails, respectively,

The estimated total Domestlic Annual Capacity to harvest U,S, Gulf brown, white and pink shrimp Is
211 million pounds of talls annually, as of 1975, Estimated capacity at the present time (1981) Is
240 mi11ion pounds. The DAC for royal red shrimp Is estimated to be 270,000 pounds,

5,1.2 Economic Capacity

In general, economlic capaclty Is addressed from the viewpoint of the individual firm (or vessel),
However, It Is also important to examine the economic capacity of the industry and the implicatlons of
these capaclity levels on soclety. In extending the discussion to economic capacity, not only is phy-
sical capacity Important but the rate at which the physical capaclty is utilized Is important, Four
factors are important in determining physlcal capacity and the rate of capacity utitization, These
are (1) prices of the inputs employed in catching shrimp and the actual catch per unit+ of effort,

(2) product or shrimp prices throughout the market system, (3) the avallable quantities and associated
prices of products that substitute for shrimp in the market and (4) physical input constraints such as

lce, fuel, etc.

The determination of economic capaclff in fisherles Is complicated by a number of factors.
Fisheries are common property resources and the problem of open access with no charge for the raw fish
(or shrimp) input into the production process a]ong with the fact that one person's action or entrance
into the fishery affects the production of other producers and causes unreallzed costs on them compli-
cates the capaclty question (see Section 3,5.2,3), The fact that shrimp boats can be to a |imited
degree converted and used for other fisheries on a seasonal basis means that the same vessel or pro-
duction unit can have excess economic capacity for one fishery and |Imited capacity for another,
Seasonal gluts and fishing patterns may strain the capaclty of dockslde fac¢ilitles and in fisherles
there may be "good" and "bad" production years due to external factors such as the environment which
makes the estimation of economic capacity difficult,

The rational optimum economic capacity of the firm must be determined subject to both short run
and long run considerations., In the short run, the vessel owner tries to maximize net profit for the
glven vessel, Only in the long run Is the owner afforded the opportunity to try to change vessel size
and design to take advantage of economies of scale and thereby change the net profit situation. The
rationat firm's optimum economic capacity level of output is that point where the marginal revenue
(addition to total revenue) for each new unit of effort is just equal to the marginal cost (addition
to total cost) of that unit of effort. |f the cost of an added effort unit is greater than the added
revenue produced by that unlt, the vessel wll! reduce effort untlil marginal revenue equals marginal
cost, This ts the optimum economic capacity of the firm,

"'Marglinal revenue for each unlt of effort is-affected by both the price of shrimp and the addi=-
tional shrimp caught for each added unit of effort. Shrimp prices affect the long run industry capa-
city In terms of Iinvestment in vessels and equipment and price also atfects the rate of utilization of
existing vessels, Additional units of shrimp caught are affected by the avalilable stock of shrimp and
the number of vessels seeking to harvest from that stock, The catch per unit of effort for a vessel
decreases as each additional unlt of effort is appllied and the catch per unit of effort Is also
affected as more vessels enter the fishery, Additional vessels entering the fishery cause existing
vessels as well as the new vessels to fish harder (more effort) to maintain the same level of catch as
before,
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Marginal cost or the cost of each added unit of effort Is affected by the cost of Inputs such as
ice and fuel, However, since there Is no charge or "cost" on the raw shrimp as an input into the pro-
duction process, their cost does not change as they become more scarce due to the added of fort of more
vessels. A real cost Is not felt but the entrance of new vessels pufs an unrealized cost on others by
effectively making thefr cost per unit of ef fort higher: more vessels means each vessel catches fewer
shrimp at the same cost or Incurs higher costs for the same level of catch,

External factors also affect the economic capacity of the firm through the ef fect of these fac—
tors on marginal revenue and marginal cost., The price of shrimp is affected by consumer demand which
in turn 1s affected by the price of substitute products and Incame, Imports also affect the price of
domestically caught shrimp, The stock of shrimp, and hence the amount caught for each unit of effort,
Is affected by the environmental factors affecting shrimp growth, mortality and avalilabllity, The
cost of inputs faced by shrimp producers is also affected by the demand by other industries competing
for these same factors of productlion,

Economic capaélfy of a fishery Industry (rather than Individual firms) can also be examined from
the viewpolint of society, This approach estimates a return to all resources employed In the fishery
and determines the most efflcient allocatlon of these resources from society's viewpoint, This level
of Input use Is usually called the maximum economic yield level of effort., In an open access fishery
(see Section 3.5.2,3) fishing ef fort usually Is beyond that level of optimum economic capaclty from
the standpoint of maximum economic yleld. This level of effort generates economic rent that accrues
to the producling sector unless taxed away and returned to society, -

In summary, physical capacity .is the maximum amount of shrimp that the Industry can catch, pro-
cess, and market, Economic capaclty Is determined by physical capacity, shrimp price plus total cost
of production. .

5.2 Data and Analytical Approach

Catch (Y) can be viewed as
Y=fP) .E - ' £qe 5.2
where f {s the catchabillity coefflicient; P, the poputation density and E, the fishing effort, The
population density will depend in large part upon prevatent envirommental condltions, The expected
fishing ef fort witl be the summation of physical and economlc parameters 1imiting fishing effort, as
well as physical and economic parameters |imiting the landing, storage, and consumption of shrimp,#
Domestic annual capacity (DAC) can be deflined as

DAC = E x Mc : Eq. 5.2-2

where E Is annual days flshed and Mo Is the average maximum catch per day fished that could be
- harvested, landed, processed, and later consumed, for that annual period of fishing ef fort,

In estimating the DAC of the Gulf shrimp flshery, the largest annuél catch per day (durlng a peak
year) for the 1963 to 1975 perlod and the actual number of days fished in each yoar was used,

After 1975 the annua! number of days fished (E) was estimated by a 1lnear regression of days
fished on year for 1968-1975,

E=(=17958.6) + 9,22 (year) rZ = ,81
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The shrimp catch of the Gulf vesse! fleet in any year can be expressed by the following ldentity:

Yv = V (Dv/V) (E/Dv) (Yv/E) Eqe 5.2-3

where Yv Indicates the pounds caught by vessels, V represents the number of vessels, Dv Is the total
number of days fished by the vesse! tleet, and E Is total fishing effort of the vessel fleet,

Similarly, the shrimp catch by Gulf boats In any year can be expressed as

- Yb = B8 (Db/B) (E/Db) (Yb/Db) Eqe 5.2-4

where Yb represents the pounds landed by boats, B the number of boats, and Db the number of days
flished by all shrimp boats,

5.3 Expected Domestic Annual Harvest (DAH)

The Domestic Annual Harvest Is the record and projections of actual shrimp harvest,

5.3.1 Expected DAH for the Combined Species

DAH was estimated from trends In the reported commerclal harvest and from point estimates derfved
for recreational, bait, and discarded catches. Trends In commerclal harvest and effort were examined

by boat data and vessel data separately,

) The number of commerclal vessels (V) and the unlit effort per day fished (E/Dv) of these vessels
have had statistically significant linear Increases from 1962 to 1974 that are represented by the

relationships

v= 2461 + 117 R (RZ = ,93) . EQe 5¢31
E/Dv = 1,57 + 029 YR (RZ = ,86) EQe 5.3-2

where YR Is the calendar year minus 1961,

The catch and effort statistics for commercial vessels are listed in Table 5.3-1, Although sta-

tistically significant linear Increases in number of vessels and effort per day fished existed for the

period, no significant trend was found in days fished per vesse! (Dv/V) or catch per unit of flshing
effort (Yv/E), Rather these seemed to have exhibited averages of

38,1 days fished per vessel, and
~ 367.1 pounds (talls) per unit effort.
The concluston that catch per unit of fishing effort showed no significant trend during the

period needs periodic reassessment, Cholce of the base period is obviously important, Basing the
- caleulation In 1967 when the number of vessels was showing a major trend upward when combined with the
major increase In effective ef fort per day fished would likely lead to a different conclusion, Since
1974 the number of vessels has Increased along with average vesse!l tonnage. The implication Is that
when comparable data for the post 1974 perlod are available, these calculations should be repeated.

The practice of calculating DAH with equations Including calendar years as varlables (see 5,3-1

and 5,3-2) needs improvement, Though a high RZ is obtalned i+ must be recognized that use of the
equations Ignores arguments made In the blologlical sections of the plan, That is, production In a
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Table 5.3-1. Parameters used to estimate expected domestic annual harvest for the reported commercial
shrimp fishery.

VESSEL
YEAR CHARACTERISTICS BOATS
numberl days fished2 ratio unit3 pounds3 number1 days fished2 pounds per3
of vessels per vessel effort to . per unit of boats per boat days fished .
days fished effort ‘ .
62 2600 34,0 1.63 315 3927 14.8 434
63 2697 41.9 1.61 423 4481 8.6 865
64 2782 41.1 1.63 381 4360 12.7 424
65 2849 39.9 1.65 427 4785 11.8 450
66 2942 38.6 1.67 411 4797 13.0 395
67 3146 36.9 1.74 494 4983 13.3 463
68 3430 35.4 1.80 383 5109 13.7 427
69 3569 41.8 1.85 301 4817 10.9 675
70 3579 37.6 1.85 386. 4495 14.5 613
71 3487 39.3 1.89 352 4828 14,1 626
72 3683 39.9 1.93 333 4500 18.2 459
73 4091 34.2 1.93 263 4723 20.7 343
74 3785 35.0 1.84 303 4589 19.7

363

1From Table 3.5-8.

2Data on days fished from Table 3.5-7.

'3From Christmas and Etzold (1977).




year Is not dependent on catch, production, or mature shrimp in the previous year., The weakness of
using the equations to predict DAH for 1980 and 1981 is evident from viewing the 1980 prediction (139
mil1fon pounds) and 1981 prediction (144 miliion pounds) In relation to historical vesse! landings,

Catch and days fished statistics for commerclial boats are listed In Table 5.3=1, The commercial
boat fleet has not exhibited statistically significant linear trends In number of boats (B) or catch
pef day flshed (Yb/Db), The averages over the 1962 to 1974 perlod have been 4,645 boats and 503
pounds per day fished, The number of days fished per boat (Db/B) has Increased significantly (1962 ¥o
1974),

Db/B = 9,72 + .66 (Time) (RZ = ,55) EQe 5.3=3

The expected commercial boat catch in 1981 Is estimated (by substituting the estimated values for
B, Yb/Db, and Db/B into Eqe 5.1=4) to be 54 miflion pounds of talls.

The expected reported commerclal catch for 1981 is 198 mililon pounds, Balt and recreational
catches are not expected to dectine from 1963 to 1967 levels. A conservative estimate of expected
recreational catch Is 16 million pounds (talls) and four million pounds (talls) for the expected balt
shrimp, The total expected domestic catch Is 218 mitlion pounds,

These estimates of expected harvest must be viewed with conslderable caution because of limita-
tions Inherent in the formulas or mode! being used, The perlods for which catch Is estimated are six
or more years beyond the limits of the avatliable data series. Such a large time extenslon increasds
the risk that the observed trends may change, The model assumes constant CPUE and increases in catch
with Increasing ef fort, Catch per unit ef fort was assumed constant because the trend between 1962 and
1974 was not statistically significant, However, the data does Indfcate a downward trend as ef fort
has increased. Because the catch [s approaching the maximum avallable In a given year, further
increases In effort must, Inherently, decrease CPUE, When the data becomes avallable, the estimate of
expected harvest may be reduced 1f CPUE Is declining, The Counci! wlil closely monitor the fishery to
estabilish the reliabliity of these estimates,

5¢3.2 Expected DAH of Royal Red Shrimp

Royal red shrimp deserve special attentlon because these deep-water shrimp were subject to a -
directed fishery, Available data Indicated they were underexplolted,

In this case annual catch was regressed agalnst year by simple !inear regression, The
refationship implies that as time progresses, catch will Increase, This has some validity In that

o catch has tended to Increase with time (1963-1976);
o the major shrimp resources of the Gulf are belng harvested at levels approximating MSY} and

- o there has been a general Increase in effort In the U.,S, Gulf shrimp fishery despite the fact
that the major stocks are befng harvested at levels approximating MSY, .

A simple linear increase Is not expected to continue as catch of this limited resource approaches Its
MSY, The relatlonship derived is

DAH of royal red shrimp = =890 + 14,2 (year) Eqe 5.3-4

(R2 = .041' Hos-)
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where year is In the form 63, 64, etc, The expected domestic annual harvest of royal red shrimp Is
260,000 pounds., Eq. 5.3-4 Is conslidered a crude estimator and should be reevaluated as new data are

avallable,

5.4 Domestic Annual Processing Capacity (DAP)

Cato (1975) reported that 1970 shrimp landings In Louistana, Texas, Alabama, Mississippt, and
Florida represented 97, 84, 76, 57, and 35 percent respectively of the raw shrimp processed In each
state, There have been no subsequent studies to identify more recent conditions, {f similar figures
apply after 1970, then the capacity to process domestic landings exceeds domestic landings. The
deficit Is overcome with shrimp imported from other states and foreign nations,

A 1972 (Alvarez) survey of fifteen Florida shrimp processors who accounted for 85 percent of the
state's production revealed that the industry was utilizing only 55 percent of total plant capacity,.
This poor utilization of plant capaclity occurred desplte the use of significant imports from other
states and countries, On the average, firms in the "smal|" class used more of their capacity than did
firms In the "medium" and "large" classes, The same relationship held true between the "medlum" class
and the "large" class, A shortage of raw shrimp for processing was responsible for the excess capa-

city.

Prochaska and Andrew (1974) point out that the entire southeast Is deficient In raw shrimp
supplies In comparison with processing capacity, A detailed analysls of the situation in Florida
reveals that shortages of raw shrimp result In an increasing share of processed shrimp being produced
by a few firms,

While excess capaclty Is frequently found in an Industry, the avaiflable Information here clearly
leads to the conclusion that Gulf shrimp processing capacity is far In excess of the region's
domestic landings.

The Florida studies adequately addressed shrimp processing functions simllar to those in most
Gulf states, However, the absence of Information on shrimp canning operations means that the results
cannot completely describe the major Gulf shrimp canning iIndustry, Capacity measures for the canning
Industry located In Louislana and Mississippl were developed from key machinery capacities and a
specifled number of operating days per year; the productlon year was based on 147 operating days
during the approximate 180 days of the Inshore seasons. Average daily plant capacity was estimated to
be 4,400 standard cases contalning 24 cans, each four and one=half ounces, When these figures are
applled to the 14 shrimp canners reporting production in 1978, a maximum capacity of 9,055,20 standard
cases Is derived, In the three most recent years Gulf shrimp canners produced 1,618,322 (1976),
2,104,625 (1977), and 1,464,722 (1978) standard cases (U,S, Department of Commerce 1979), Excess
capacity in shrimp canning operations exists for a number of reasons, among which are the necessity of
designing plants to handle peak volumes of fresh shrimp, recent high ex-vessel prices, and cash-flow
problems related to the difflculty of financing inventorles,

5.5 Additions to DAH to Account for Joint Ventures

The domestic market for shrimp and shrimp products has been sufficientiy strong historically to
attract significant quantities of Imported shrimp, The economic climate has been such that no
Incentive exists for the transfer at sea of U,S. shrimp caught in the FCZ to flag vessels of other
nations, In fact, domestically based shflmpers have sought harvesting arrangements In foreign waters
to secure Increased supplies of shrimp. The catch by U.,S. flag vessels off Central and South America
was reported to be 14 mitlion pounds annualty worth about $18 million (G.A.0., 1976). However, there
Is information available which Indicates that the practice as relates to Mexican waters decreased
significantly between 1962 and 1974 (Griffin, 1976),
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The shrimping activities of foreign nations In the FCZ have been quite limlted, From 1971 to
1975 harvest by Cuba and Mexico iIn the FCZ averaged siightly more than one mitlion pounds (G.,A.O.,
1976), Thus, there has been |1t+tle spatial Interaction In the FCZ between major shrimp harvesting

natlons on which a transfer business could be based,

The lack of hlstorical occurrence of the transfer of shrimp to forelgn vessels and a domestic
market strong enough to attract approximately 50 percent (Sec. 3.5.1.,3) of domestic needs from
imported shrimp lead to the conclusion +that transfers are unlikely to occur. The market conditlions
are such that this concluslon should have merit over the next five years, While thls conclusion
relates to shrimp It is possible that the fransfer of incidental catch coufd be arranged. The
domestic market conditlion for the bulk of the Incidental catch Is essentially the antithesis of that
for shrimp. Transfer of some or all of the incidental catch of cooperating vessels to forelgn vessels
may become an avenue to improve the utiiization of incidental catch,
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6.0 OPTIMUM YIELD

A program of Improved management as specifled in this plan is expected to Increase the yield from
the fishery which Is not operating at optimum harvest levels. Basic factors I[Imiting the attainment
of optimum harvest Include:

1) Conflict between user groups as to area and size of shrimp to be harvested.
2) Discarding of shrimp through the wasteful process of culling.
3) Continuing decline in quality and quantity of estuarine habitat,

4) Lack of comprehensive, coordinated, and easlly ascertainable management authoritlies over
shrimp resources throughout thelr ranges.

5) Conflicts with other fisheries such as the stone crab fishery iIn southern Florlda, groundflsh
fishery in the north central Gulf, and the Gulf's reef fish fishery,

6) Incldental capture of sea turties.

7) Loss of gear and frawling grounds due fo man-made underwater obstructions,

8) Partial lack of the basic data needed for manégemenf. -

Speclific objectives and measures to alleviate these problems and to attain OY levels are
suggested In Section 8,0, None of these measures are likely to result in a reduction in present catch
levels; some are !lkely to increase yield in a manner consistent with the National Standards for

Fishery Conservation and Management,

6,1 Determination of Optimum Yield (OY)

Optimum yfeld Is defined as "the amount of fish

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

food production and recreatlional opportunities; and

(B) which Is prescribed as such on the basis of the maximum sustalnable yleld from such fishery,
as modified by any relevant economic, soclal, or ecological factor."

I+ is the Intent of this plan In conformance with the first of the national standards to prevent
overfishing while achleving, on a continuing basis, the optimum yleld. The shrimp fishery, however,
Is unique for several reasons. Most shrimp harvested are about six months old, and few survive beyond
a year, They are prolific spawners, and the guantity of one year's brood stock.-has no apparent rela-
tionship to the abundance of the next year's population,

Natura! environmental forces have a dramatic and overriding effect on the annua! yields of brown,
white, and plnk shrimp (Section 4,1}, Because of thelr great fluctuation and the high spawning
abllity of shrimp, a predetermined classical MSY Is not a good Indicator to use in determining if
overfishing will occur, For example, the classlical MSY levels were exceeded in four years from 1966
to 1975, years of favorable environmental conditions,

For these species of shrimp the optimum yield essentially Is all of the shrimp that can be
harvested from the stock given certaln management conditlions, Recrultment overfishing has not and



will not occur with the use of present technology and fishing gear. Management measures proposed in
Section 8 are Intended to prevent growth overfishing where 1t may presentiy occur, thus achleving a
higher yleld from a same level of recrultment,

For the purpose of this plan OY should be regarded as a goal to be achleved and exceeded under
favorable environmental condltions without fear of damage to future stocks, |t should not be con=-

sldered to be a cellling above which recruitment oVerflshlng occurs.

6.2 Speciflcation of Optimum Yleld

In deriving OY from MSY as adjusted by environmental conditlions, the Counci! palid close attention
to the following criteria:

1« Provide each assoclated processing Industry with the count size of the shrimp resource most
suited to the several needs,

2. Prevent discrimination among flshermen based on boat/vesse! size,

3, Eliminate conditions whereln boat/vessels would shrimp In the FCZ and clalm the landings came
from the territorial sea for inland waters and vice versa, depending on location of open
and/or closed waters, :

4, Protect the resource during speciflc perlods +o improve yleld, -

6.2,1 Shrimp Other Than Royal Red Shrlmp

OY is determined to be: All the shrimp that can be taken during open seasons in permissible
areas in a glven fishing year with existing gear and technology, The Counci! has determined that,
because of the annual nature of the resource, a numerical value for OY cannot be calculated for any
glven year unti! the environmental factors can be determined and evaluated, However, under optimum
environmental conditions and maximum ef fort, the maximum probable catch for brown, white and pink
shrimp Is estimated to be 216 millton pounds of tails, Fishing, however, will not be stopped when
this numerical estimate is reached,

The Counclit has also determined that adjustments to OY need not be made yearly as economic,
blological, and technological factors prevent the taking of sufficlent shrimp during a single year to
harm the next year's resource size. The Councl| will monitor closely the appropriate factors of the
management reglime established by the plan and, in particular, the environmental factors surrounding
the determlination of MSY, Should conditions warrant, the Counci! will provide the Information to the
Secretary of Commerce and a new MSY/QY relationship will be established through rule making.

60242 Royal Red Shrimp

Royal red shrimp differ from brown, white, and pink shrimp in that they are not estuarine
dependent but exist in a relatively constant environment in the deeper waters of the Gulf (100 to 300
fathoms). They are not an annual crop but are harvested from grounds belleved to contaln at least
flve year classes, Thus, they conform more closely to a classical Schaefer-type fishery, For this
reason, the optimum yleld of royal red shrimp should be the total pounds of royal red shrimp which can
be harvested without biotogically overfishing this resource., An estimate of the al lowable catch is
392,000 pounds (talls), These figures should be reassessed as new annual catch-effort data become
avallable. OY Is set at this figure and fishing will stop when it Is reached.



6.3 Alternatives to Optimum Yield Considered and Rejected

6,3.,1 Optimum Yield for Brown, White, and Pink Shrimp to be Set at MSY

Setting OY for these three specles at MSY or 165 million pounds of talls annually would have
reduced the 1977 catch by 27 miilfon pounds. Because this fishery can support a yleld of all that can
be harvested with present gear and technology, setting a lower level of harvest would resuit In a
wasted resource In an annual crop, The loss of 27 millton pounds of shrimp at 1976 wholesale prices
would have resulted In a loss of $75.3 million to the industry, No benefit from stockpiled shrimp nor
an Increased number of recrults the following season would result from taking ltess than is avallable,

6.,3,2 Fishing to Stop When Optimum Yield [s Réached for Broﬁn, White, and Pink Shrimp

The intent of the first National Standard Is to achlieve OY while preventing overfishing the
stocks, |f the stocks cannot be overfished, any reduction of catch from the available, harvestable

stock is a direct loss to the fishing industry,

6.3.3 Optimum Yield for Royal Red Shrimp to be Set Above MSY

The fishery for royal red shrimp differs substantially from that for brown, white and pink
shrimp, It Is composed of a slower growing species with up to flve year classes in the catch, Little
Is known about the population dynamlics of royal red shrimp, and recruitment overfishing may be
possible, The establishment of OY above MSY could result in overfishing and stock damage.

-

6,3,4 Optimum Yield for Royal Red Shrimp to be Set at MSY With Fishing to be Permitted to Exceed OY

Exceeding the catch of OY equal to MSY (as in alternative 6,3,3) could result in blological over-
fishing. This alternative was rejected for a more conservative approach in an area of fimited data,

6.3,5 Optimum Yield for Royal Red Shrimp to be Set Below MSY

This alternative for a multiyear class fishery would have the result of rebullding the stock,
Royal red shrimp have, however, been fished wel! below MSY and may be conslidered to be an under-
utillized resource, No rebuilding is necessary at this time.

6,3.6 Optimum Yield Set at Higher Estimate of ABC

An expected range of the seasonal ly determined estimates for Acceptable Blological Catch when the
upper range of variation in catch data was considered as an ABC for each fishery; the following ranges
were proposed:

brown shrimp--51 to 107 million pounds of talls annually,

white shrimp==37 to 59 milllon pounds of tails annually,

pink shrimp==11 to 16 mi!lion pounds of talls annually,

The Council considered determining that OY for these species should be at the upper level of the
expected ABC ranges:

brown shrimp--107 milllon pounds of talls annually,

white shrimp==59 million pounds of talls annually,
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pink shrimp-=16 miliion pounds of talls annually,

for a total of 182 million pounds of talls annually, Thls option was rejected for two reasons., It

was based only on past recorded landings with |Ittle basis in the biology of the stocks, This OY can
be and has been (1977, 1978) exceeded when environmental conditions are favorable and effort is high,
There Is no evidence that exceeding this OY option had an adverse impact on recruitment in subsequent

years,
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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 fisherles for brown, white, and pink shrimp,
Domestic Annual Harvesting Capacity for brown, white and pink shrimp Is estimated to be 234 miillon
pounds In 1980 and 240 mliltion pounds In 1981, Expected Domestic Annual Harvest for 1980 and 1981 (s
estimated at 211 and 218 miflion pounds of talls; OY is deslignated to be all the shrimp that can be
harvested in allowable times and areas under present conditions, Major stocks are currently belng
harvested at optimum yleld levels by the U.,S. shrimp fleet,

7.2 Royal Red Shrimp

1+ is generally believed that royal red shrimp are not being harvested at their OY level of
392,000 pounds of talls annually, Annual reported commercial catch has never exceeded 270,000 pounds
of tatls (1963=1975); expected domestic harvest for 1980 and 1981 are 246,000 and 260,000 pounds of
tails, A foreign TALFF of some 146,000 pounds in 1980 and 132,000 pounds in 1981 is, therefore,
estimated to be available., Catch trends should be relnvestigated, however, as new data become avallable,

Further domestic development of this fishery Is hampered by the great depth at which the resource
oxlsts and the speclallzed gear required to fish i+, high production costs, and shrinkage of the

product during processing,

7.3 Seabob and Rock Shrimp

Data available on seabob and rock shrimp indicate that

o they are caught incidentally to other shrimp--seabob shrimp mainly with white shrimp and rock
shrimp with pink shrimp;

o +they are not being harvested at MSY levels (1963-1976);

o the catch has Increased markedly in recent years (1971-1976),

Seabobs and rock shrimp are caught incidentally with white and pink shrimp respectively. There
1s no surplus of white and pink shrimp from the domestic fishery available for foreign fishing.

Therefore, in order to prevent foreign harvest of nonsurplus species, 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 belng 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 territorial seas
adjacent thereto and the associated bays, inlets, wetliands, and upland areas as appropriate:

Brown shrimp (Penaeus aztecus |ves)

White shrimp (Penaeus setiferus Linnaeus)

Pink shrimp (Penaeus duorarum Burkenroad)

Royal red shrimp (Hymenopenaeus robustus Smith)

Seabobs (Xiphopeneus kroyeri Hel ler) Incidental bycatch
Rock shrimp (Sicyonia brevirostris St+impton) Incidental bycatch

The Counci| recognizes that the stock and the fishery extend across political and international
boundaries., Whitle it ts the Intent to manage the stock as a unit, the authority of the Council is
restricted to the development of plans and proposal of management measures In the United States'! FCZ
in the Gulf of Mexico,

An arrangement for joint management of common stocks with Mexico would require a bilaterat
agreement, Negotiations with Mexico to renew the U,S5./Mexico bilateral are underway; however, a
mechanism for Jolnt management does not seem likely for the near future, With the present lack of -
such an International management mechanism this plan addresses only the stock in U,S5, waters and
makes the assumption that shrimp movement across the border flows equally In both directions,

8,2 Management Unit and Period

8.2,1 Management Unit

This management unit Is comprised of brown, white, pink, royal red, seabobs and rock shrimps in
the area of jurisdiction of the Gulf of Mexico Fishery Management Counci! as well as the territorial
seas adjacent thereto and the assocliated bays, Inlets, wetiands and upland areas as appropriate,.
Federal implementation of regulations will occur only In the FCZ, On the east coast of the United
States a natural biologlical break in fauna Is found on the southeast coast of Florida, On the western
edge the International boundary between Mexico and the U,S, serves as a polltical break,

8.2.2 Management Period

The Counci| has speclflied that the management year for all species except royal red should begin
May 1 and extend through Apriil 30 annually, The beginning of the period coincides with a time of low
harvest in all of the major species of the management unit, The fishery year for royal red shrimp
will be the calendar year because of the TALFF assoclated with the fishery,

8.3 Problems In the Flshery

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 al leviate them, In a free
access fishery a management regime to maximlze protein yield and economlic return of the fisherman is
of importance,

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



2)

3)

4)

5)

6)

7)

8)

Discard of shrimp through the wasteful practice of culling.

The continulng decline in the quality and quantity of estuarine and assocliated inland
habitats,

Lack of comprehensive, coordinated and easily ascertainable management authorities over
" shrimp resources throughout thelr ranges,

Conflicts with other fisheries such as the stone crab fishery in southern Florida, the
groundfish fishery of the north central Gulf, and the Gulf's reef fish fishery,

Inctdental capture of sea turtles.

Loss of gear and trawling grounds due to man-made underwater obstructions,

Partial lack of basic data needed for management,

8.4 Objectives

8.4,1

Specl fic Management Objectives

Th
appropr

1)

2)

3)

4)

5)

6)

7

8)

e following are the spectfic management objectives of this plan and are proposed to the
iate authorities In charge of Gulf of Mexlco shrimp resources, These objectives are to: -

Optimize the yleld from shrimp recruited to the fishery,
Encourage habitat protection measures to prevent undue loss of shrimp habitat,

Coordinate the development of shrimp management measures by the Gulf of Mexico Fishery
Management Counci! with the shrimp management programs of the several states, where feasible,

Promote consistency with the Endangered Species Act and Marine Mammal Protectlon Act,
Minimize the Incidental capture of finflsh by shrimpers, when appropriate.

Minimize conflicts between shrimp and stone crab fishermen,

Minimize adverse effects of underwafer.obsfrucflons to shrimp trawtling.

Provide for a statistical reporting system,

8.4,2 Alternative ObjJectives

Alternative management objectives were considered by the Counci! and rejected for the reasons
indicated: : )

Alternative 1,

Es
provide
current
groups

tablish the preferred size at which shrimp will be harvested, In establishing this size

a reasonable accommodation for the confllicting Interests of the various groups which con=

ly compete for the shrimp resources In order to prevent the economic distocation of particular
as a result of measures adopted.
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Rationale: The Counci! did not establish one preferred size for harvest because, based on
economic and sociological factors, this size varies reglonaliy, The variation Is due to the local
vessel slze composition of the fleet and prevalling methods of processing shrimp, The establishment
of one preferred size throughout the Gulf and the regulation of catch to that size would have severely
disrupted the economy and work force of those areas where the fishery is directed to a different size.

Alternative 2,

Define and restrict shrimping In areas where preferred slze shrimp are not normally taken on a
seasonal or yearly basis,

Rationale: This alternative was rejected as a speclfic management objective because 1ts scope
was narrow, |ts goal 1s Included under the selected objective number 1,

Alternative 3.

Minimize the incidental catch and the adverse ef fects of the incidental catch of sea turties by
shrimpers, ‘

Rationale: The wording of this alternative was revised to become objective number 4,

Alternative 4, ~

Establish a preferred level of capitallzation,

Rationale: There Is no economic evidence to suggest that the shrimp fishery differs from the
classic example of a fishery near open access equllibrium, (Open access equilibrium refers to firms
having free access to the fishery, generating just enough revenue to cover total costs over a long
period of time, and entering or exiting the fishery in the short run with prevailing economic

conditions,) Reductions In fishing effort are unlikely to result in anything other than smal!
decreases In shrimp landings and a loss of jobs to flshermen and shore support personnet,

Alternative 5.
Insure contlinuance of the resource,

Ratlonale: Objective number 1 includes this option. Recrultment overflishing is not a problem In
this fishery.

8,5 Management Measures and Rationale

8.5.1 Management Measures Considered and Adopted

Management measures considered by the Gulf of Mexico Fishery Management Counci! and suggested for
Incorporation Into a shrimp management plan are discussed below, Some of these management measures
are recommended for federa! Implementation by the U,S, Department of Commerce, Other measures are
etther administrative policies adopted by the GMFMC or are recommended for consideration by the ‘
various states and other agencies, Other measures consldered, but not recommended, are documented In
Section 8,5.2 and in the notes of the varlous meetings conducted to develop and evaluate the draft
plan, The recommended measures are grouped with the objective addressed,
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8,5.1.1 Objective 1: Optimize the Yleld of Shrimp Recruited to the Fishery

Measure 1: Establish a cooperative permanent closure In conjunction with the State of Florida
and the U.S. Department of Commerce of the area delineated In Table 8,5=1 to protect small pink
shrimp until they have generally reached a size larger than 69 taills to the pound, The area to be
closed Is to be denoted as the "Tortugas Shrimp Sanctuary" and Is general iy represented by the line

drawn In Flgure 8,3-1,

The historic Tortugas Shrimp Sanctuary as established by the State of Florida has been modified
slightly as the result of public hearings to reduce its size. This modification will allow shrimping
in some deeper areas containing larger shrimp north of Smith and New Ground Shoals north of Key West,

The U.S. Department of Commerce will close that portion of the FCZ within the area defined as the
Tortugas Shrimp Sanctuary to all shrimping. All shrimp which are caught in open waters of the FCZ may
be retained.s In 1981 Florida amended Its shrimp regulations to allow the landing of shrimp of any

size taken outslde Florida waters,

NMFS wil! monttor biological, economic, ecological, and sociologlcal data collected through
Implementation of the plan and provided by other surveys and research, NMFS will annually assess both
the adverse Impacts and benefits derlved from closure of the sanctuary In the FCZ and advise the
Reglonal Director and Councll of the findings by July 15 of each year. The Counci! may utiilze Its
Sclentific and Statistical Committee and Advisory Panel to review and advise on the findings.

-

The Regional Director shall have the authority, after consultation with the Councl!, to Implement
action to revise this management measure through the Regulatory Amendment process, Criteria to be
consldered in reaching the decision to amend the regulations Include:

1, Benefits in Increased pounds of shrimp caught and/or dollars derived fesulflng from the clo=
sure.

2, Adverse offects from an Increase In flshing pressure in other areas as a result of the clo-
sure which causes a decrease in catch per unit of effort,

3. ldentification of areas (a) within the sanctuary contalning an abundance of shrimp of
harvestable size, or (b) outside the sanctuary containing shrimp populations too small for

harvest,

4, Adverse effects from stress on support facllities for the shrimp fleet because of fleet
migration resulting from the closure,

5. Any other Information determined by the Regional Director to be relevant. . ;

The Reglonal Director may, after determining that beneflts may be Increased or adverse Impacts be
decreased, take either of the following actlons to achleve the goals and objectives of the Shrimp
Fishery Management Plan consistent with the Natlona! Standards and other applicable federal! laws, . The
first action Is considered to be less drastic and may be employed where a lesser degree of change Is

requlired.

1. Modify by no more than ten percent the geographical scope of the extent of the Tortugas
Shrimp Sanctuary in the FCZ of the Gulf of Mexlco south of latitude 26° North,

2, Eliminate the closure of the FCZ off Florida for one season,
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Table 8,5-1, Delineation of suggesfed Tortugas Shrimp Sanctuary

The Tortugas Shrimp Sanctuary Is described as follows:
Thﬁf part of the flshery conservatlion zone shoreward of the following line (see Figure 8,5-1):

Beglin at the intersection of the Florida territorial sea with a Iine drawn between point N (Coon
Key Light, 25° 52,9' north latitude, 81° 37,95' west longltude) and point F (24° 50,7' north
latitude, 81° 51.3' west longitude); Thence proceed on a straight iine to point F; thence proceed
on a stralght Iine to point G (New Grounds Shoals Light, 24° 40,1' north latitude, 82° 26,7' west
longltude); thence proceed on a straight line to point H (Rebecca Shoals Light, 24° 34,7' north
tatitude, 82° 35,1' west longitude); thence proceed on a straight line to the Intersection of the
Florlida territorlal sea with a 1ine drawn from point H to point P (Marquesas Keys, 24° 35' north
latitude, 82° 08' west longitude).

The Reglional Director shall by August 15th of that year publish in the Federal Register his
Intent to take action as provided in 1 and 2 above or not to take action,

I'f the proposed action is belleved to be a substantial federal action likely to have a signiflicant
affact on the human environment, a supplemental environmental impact statement and regulatory Iimpact
analysis shall be prepared, The Reglonal Director may hold public hearings on the proposed action,

The State of Florida is encouraged to continue Its present restrictions on shrlmping In the area
and to continue to al low the retention of all shrimp which are caught in open waters of the FCZ, as
well as establishing a sampling program to evaluate the ef fectiveness of the closed area,

Rationaie: Thls measure would essentlally re~establish most of the old Tortugas shrimp nursery
area which untll recently has served as a sanctuary for pink shrimp recrulted to the Tortugas and
Sanibel shrimping grounds, (The area within the FCZ can currently be shrimped by non=Floridians
because Florida does not have Jjurisdiction,) Currently, the minimum legal slze In Florida Is 70 talils
to the pound, No more than five percent of the catch can be of smallar=sized shrimp,

This proposal is based on avallable biological data and on the fact that a mature flshery appears

to be dependent on it, Lindner (1966) and Berry (1970) report growth and mortality data which Indi=
" cate that pink shrimp yleld witl be maximized if harvest begins after shrimp reach a size of about 70
talls to the pound, ' '
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Table 8,52, Expected average welght of male and female pink shrimp In the Dry Tortugas area as a
function of depfh"

Shrimp Weight Coun‘r2 of a
Depth ’ Males Females 1.1 mixture mates
' (heads=on) * (heads=-on) to females
fm g g talls per pound
7 6.6 ‘ 9.8 89
8 7.1 10.8 81
9 7.7 11,8 74
10 8,3 ) 12,9 68
1B 9,0 14,0 63
12 9.6 15.2 58
13 10.3 ’ 16,5 54
14 1.1 17.8 50
15 11.9 19,3 47

! Expected average weight was calculated from carapace length-depth relationships derlved by Iversen
ot al, (1960) (See Eq. 4.1-1, 4,1-2) and the carapace length-weight relationships of Mc Coy (1972)
(See Table 4,1-3), The formulas used are: -

0.00148 (16,394 + 0,618 D)2,77
0.00209 (17,914 + 0,868 D)2,66

Mates: W
Females: W

where W Is weight of shrimp in grams and D Is depth in fathoms.

2 Currently the minimum legal size In Florida for shrimp caught in state waters Is 70 taills to the
pound which cannot exceed flive percent of the catch, the table estimates that at a given depth the
entire catch will average a glven count, It does not denote t+he depth at which the minimum legal
size mix currently in effect in Florida wili occur,

Costello and Allen (1965) summarized extensive sampling and mark and recapture data which
indicate that estuaries within the Tortugas Shrimp Sanctuary are important nursery areas for post=
larval and juvenile pink shrimp eventually recruited to the Tortugas and Sanibel beds. Yoke!l, et al,
(1969) observed that the average shrimp leaving the Everglades nursery area Is tn the 300 to 200 talls
to the pound range, Iversen, et al, (1960), sampling extensively in the southern portion of the
Torfugas Shrimp Sanctuary area and in the southern portion of the Tortugas shrimping grounds, observed
a relationship between size of shrimp and depth of water,

Table 8,5-2 was constructed using these observed relationships and McCoy's (1972) carapace
length-welight relationships, The table Indicates that at 10 fathoms shrimp wl!!l average 68 tails to
the pound, and at 13 fathoms they will average 54 +ails to the pound. Essenflaf!y, none of the
proposed sanctuary area is deeper than 13 fathoms, and most of i+ is shal lower than ten fathoms., Thus
the closure should protect shrimp until they have reached an average count of around 70 tails to the
pound. However, given the variation In size of shrimp according to depth reported in lversen, et al,
(1960), 1t does not seem likely that 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 talls to the pound. For
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example, Table 8,5-2 indicates that at 13 fathoms the catch will average around 54 tails to the pound,
A spot check of the reported commercial catch (U,S. Department of Commerce, Gulf Coast Shrimp Data,
Annua! Summarfes for 1972 and 1974) shows that catch in the 11 to 15 fathom interval of the Dry
Tortugas does have a peak in the 51 to 57 tails to the pound range. However, although consliderable
pounds of shrimp larger than this count were reported, only minor quantities of smaller shrimp were
reported as landed, This apparent discrepancy in size distribution may relate to a possible discard of

large quantities of undersized pink shrimp.

Florida law presently prohibits all shrimping (except for live bait fishing under permit) In its
nine-mite territorial sea within the sanctuary (Flgure 8,3~1), Florida prohiblted Florida vessels
from shrimping In the sanctuary beyond [ts territortial sea., Thus, the vessels displaced by this
measure were non-Florida vessels fishing the sanctuary beyond the territorial sea and Florida vessels
that fished the area contrary to state law, No estimates on the number of these vessels Is avallable,

No special provision is made for live bait shrimping in the sanctuary In the FCZ because none Is
presently conducted there, It Is limited to the nearshore waters of the territorial sea,

No al location or redistribution among user groups Is expected to result from this action,

Although the Dry Tortugas shrimp nursery area has been defined by the best avallable data, at
times pink shrimp smaller than the size preferred for local harvest may be taken beyond the closed
area. Sim‘larly, large shrimp may also be found within the nursery area., The present dellneation
provides for the best conservatlion and use of the resource according to known Information, but the
Council recognizes the need for better data and recommends a program of sampling In order to identify
more precisely the actuat range of small shrimp In thls area, When the area can be better defined, it

can be adjusted accordingly,

Although the concept and rationale for the sanctuary was well established by Costetlo, Allen,
Iversen, and Yoke! in the 1960s, more recent researchers have attempted to evaluate varlations of the
extent of the closure both by area and time., Grant, et al, (1980), Blomo (1979), Khilmani and Tse
(1980), and Costello, et al., estimated of fects of these variations, '

Grant, |sakson and Griffin (1980) evaluated the closing of the Tortugas shrimp sanctuary, The
basic model used was developed at Texas A&M Unliversity by Grant and Griffin (in press) and is called
the general bioeconomlc fishery simulation mode! (GBFSM), The analysis characterizes the fishery as
having two depths (0-10 and 11 fathoms and greater), four size classes of shrimp and NMFS statistical
areas 1-3 as the study area, In a previous study (Blomo, 1979), Florida shrimp prices were shown to
have varied negligibly with changes in Florida landings; therefore, prices in the model remained
constant,

The mode! altowed flve Important biologlical variables to vary randomly, These variables were
rate of recrultment, natural mortality, growth, movement from depth 1 to depth 2 and +he proportion of
organisms harvested during one real day fished, Simulations were run on two speclific options of
(1) the baseline situation during 1963=1975 of the traditional nursery area In depth 1 closed year-
round, and (2) depth 1 open May through October. The mode! allows policy optlons to be tested for
significant differences from the basellne sltuation,

Since the baseline situation reflects the traditional Tortugas (closed) nursery area, deviations
from the baseline will indicate the ef fectiveness of the permanent closure. Opening the nursery
grounds from May through October results In the harvest of significantly more biomass of shrimp in the
two smallest legal size classes from depth 1 but has a negligible ef fect on the harvest from depth 2,
Total harvest, revenue and rent (profit) were all greater than the baseline but within ten percent

(Table 8,5=3),
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Blomo (1979) also evaluated the Tortugas Shrimp Sanctuary In conjunction with the stone crab-
shrimp separation line (Measure 9) by using the GBFSM cited above., As In Grant, et al, (1980), the
baseline sltuation reflects the tradlitional fishery during 1963-1975 with a permanentiy closed nursery
area., This study included NMFS statistical areas 1-5, three depth levels in fathoms (1=5, 6=10 and 11
and greater) and three size classes of shrimp by tall count (51-70/pound, 31~50/pound and under 30 per
pound), A reglonal demand mode! by size class of shrimp was included.

Although the study analyzed an early version of Measure 1 which was combined with Measure 9, I+
does polint out the effectiveness of the permanent closure when deviations are made from it, The flrst
deviation was opening the nursery area year-round as a result of several court cases testing Florida's
Jurisdiction (U,S. v. Florida; Allen et al, v. Tingley; Tingley v. Allen et al,), An open fishery
resulted in slightly greater landings, lower prices and greater revenue and rent for harvesters
Table (8,5-4), The second deviation was the Institution of a seasonal closure of the nursery area In
conjunction with the stone crab-shrimp separation tine, Here the results In terms of landings, prices,
revenue and rent tie between the baseline and the open fishery case, In both deviations, there
was a greater percentage of smalier shrimp in the landlings.

Khilmani and Tse (1980) used the Fisheries System Management Mode! (FISYS) developed at Stanford
University to evaluate closure of the Tortugas Shrimp Sanctuary, Thls study analyzed two grounds by
fathom levels (up to nine and ten and greater), and two slzes of shrimp by talls to the pound (72 to
35, and under 35), The study evaluated the fishery over a six-month period (peak activity) by
model Ing separately the fall and winter months, The study's results are influenced by a demand model
wherein prices are affected by Florida landings; the effect of shrimp landings elsewhere In the Gulf
was not considered, Three different closures of the shal lower grounds are evaluated: a six-month
closure (November-April) and two closures of a three~month duratlion (November=-January and
February=-Aprii), none of which conform ‘o the management measure as proposed and implemented,

In all three closures landings decrease but at magnitudes no more than 150,000 pounds
(Table 8,5=-5). Decreased supplles Increase consumer prices in two cases and harvester revenue
increases in two cases due to reductlion of operating costs. In a sensitivity analysis of the basic
mode! when the catchability coefficlient of shrimp by the fleet in the shal lower ground was greatly
reduced, the catch in the of fshore ground Increased by almost three miflion pounds., Decreasing the
catchabltity coefficlent is analogous to closing the shal lower ground as thls management measure
actual ly does.

In another review of the Tortugas nursery area, Costel lo, Raulerson and Lyons (NMFS, personal
communication) indicated that total shrimp landings would increase by one million pounds, In addition
the average size of shrimp landed would Increase, thus Increasing the per unlt value of the Increase
in ltandings as wel| as the protelin yield of the managed flishery, The total exvesse! value of the
Increased landings would increase by $2,78 mllllon, using a price of $2,78 per pound (first quarter
1980, eastern Gulf ports for 41=-50 count shrimp), The contribution of these Increased landings to the
nation's Gross National Product would be $9.4 million based on the reglonal multiplier of 3,37 for
south Florida (U.S. Water Resources Councl!, 1977) for fresh or frozen packaged flsh,

. In-all of these estimates, the variation in the biologlical parameters which would Inf luence
changes in catch Is quite large. However, all the studies indicate Increased size of shrimp caught
(more weight per Individual), greater harvester revenue and profit, decreased operating costs and
increased vessel efficiency, It should be noted that the economic impacts described are for the first
year only, Where Industry experlences proflts over the baseline, these cannot be maintained. Under
open access common property resources, additional vessels will move Into the shrimp fishery unti!
first round excess proflts are dissipated, The Industry will become more capltalized unless some
mechanism for removing excess profits or effort is applied,
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Table 8,5-3, Harvest of pink shrimb and assoclated revenue and rent to the flshery predicted under
the baseling situation and two management policles,

Baseline Lower Size Count Open Nursery
Item Situation to 90 Heads Off Grounds May-Oct,
Total Harvest (metric tons) 5,551 6,678 5,989
(Percent difference) (21) (9
Total Revenue (milllon dollars) 33.1 37.1 35,1
(Percent difference) (12) (6)
Total Rent (milllon dollars) 13.0 15,6 14,2
(Percent dlfference) (20) (9)

FSource: Grant, Isakson and Griffin (1980)

Table 8,5-4, Changes In producers and consumer surplus for selected management alternatives for the
pink shrimp fishery, Statistical Areas 1-5,

Change In

Option Price Quantity Consumer._ Surp lus Producer Surplus Net Surplus

$/1b, Mil,lbs, Mil, § --
Fishery open2 -
year round -0,12 1.6 1.43 0.9 2.33
(Percent difference) (5.8) (14,4)
1=-8Fms closed2 )
Jan 1 = Apr 15 =0,09 1.4 1.06 1.00 2,06

(Percent difference) (4,0) (12,6)

1A slope of =1 was assumed for the demand curve, Therefore, In computing the change in consumer
surplus the change in price was multiplied by the average of the quantity consumer under the alter-
native and the quantity consumed under the original situation,

2 Compared with baseline simulation,

Source: Blomo (1979),

Table 8,5-5, Changes in net revenue and consumer surplus for selected management alternatives for the
pink shrimp fishery,

Close Ground 1

1 t+em November ~ April November = January February = April
Change In Price (dollars per pound) 0,43 =-0.07 © 0,30
Change In Processor Consumption (108 kg)  =0,15 -0.03 -0.12
Change In Net Revenue/Vessel (dollars) 6,887 -838 5,396
Change in Consumer Surplus (106 dollars) =2,28 0.38 -1,78

Source: Khilmani and Tse (1980)
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Measure 2: Establish a cooperative closure of the territorial sea of Texas and the ad]acent
U.,S. FCZ with the State of Texas and the U.S. Department of Commerce during the time when a substan-
+ial portlon of the brown shrimp in these waters weligh less than a count of 65 talls to the pound (39
heads=on shrimp t+o the pound), The U.S. Department of Commerce will close the FCZ, and the time of
closling should correspond to the closure by Texas of its territorial sea, Closure normally occurs
June 1 to July 15; however, the effects of climatic varlation on shrimp growth may necessitate
flexIbillty In the closing and opening dates to provide for a closure of no more than 60 days,
‘Provision Is to be made to al low taking of royal red shrimp beyond the 100 fathom contour (where brown

shrimp do not occur).

NMFS will monitor blologlical, economlc, ecological, and soclologlical data collected through
implementation of the plan and provided by other surveys and research, NMFS will assess both the
adverse Impacts and beneflts derlved from the seasonal closure In the FCZ and advise the Reglonal
Director and the Counci! of the findings by December 1., The Counci| may use Its Sclentific and
Statistical Committee and Advisory Panel to review and advise on the flindings,

The Regfonal Director shall have the authority, after consultation with the Councit, to Implement
action to revise this management measure through the Regulatory Amendment process, Criteria to be
consldered in reaching the declsion to amend the regulatlions include:

1. Benefits In Iincreased pounds of shrimp caught and/or dollars derived resulting from the clo-
sure, ‘

2. Adverse offects from an increase In fishing pressure In other areas as a result of the clo~
sure which causes a decrease [n catch per unlt of effort,

3, Adverse effects from stress on support facilities for the shrimp fleet in other areas because
of fleet migration resulting from the closure,

4, Any other Information determined by the Regional Director to be relevant,

The Regional Director may, after determining that beneflts may be Increased or adverse tmpacts be
decreased, take elther of the following actlions to achieve the goals and objectives of the Shrimp
Fishery Management Plan conslistent with the National Standards and other applicable federal laws, The .
first action Is consldered to be less drastic and may be employed where a lesser degree of change is
required,

1. Modify the geographical scope of the extent of the seasonal closure of the FCZ off Texas west
of a line beginning at latitude 29° 32' 06,784" North, longltude 93° 47' 41,699" West, drawn
In the general direction of 166.6° true and ending at the seaward Iimit of the FCZ at lati-
tude 26° 11' 24" North, longitude 92° 53' 00" West, (This |ine is an extension of the boun-
dary of Texas and Loulslana through the territorfal sea Into the FCZ,)

2, Eliminate the closure of the FCZ of f Texas for one season,

The Regtonal Director shall by January 15 of the following year publish his infanf to take action
as provided in 1 and 2 above or not to take action,

If the proposed actlon is belleved to be a substantial federal action !lkely to have a signifi=
cant effect on the human environmment, a supplemental environmental impact statement and regulatory
Impact analysis shall be prepared, The Reglional Director may hold public hearings on the proposed
action,
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The State of Texas is encouraged to contlnue the present seasonal closure of its territorial sea,
t+o continue to allow the landing of shrimp of any slze, and to evaluate the ef fect of its allowing

fishing for white shrimp in the Guif inside of four fathoms,

Ratlionale: In general, the measure Is recommended to Increase the yield of shrimp and to eliml~
nate waste by dlscard of undersized brown shrimp in the FCZ, Data indicate that closure would protect
the shrimp untll they have reached a greater blomass and generally reached a more valuable slze,

The elimination of the Texas count restriction in May of 1981 allows all the shrimp that are caught to
be landed., This Act Is contingent on there being an FMP in place which provides for a closed season
In the FCZ contiguous to Texas and whlich conforms to the Texas territorial sea closure. A Texas study
of the benefits of Its white shrimp fishery In the territorial sea within four fathoms during the
closed season seems necessary because of the Incldental catch of consliderable numbers of smal! brown

shrimp,

The brown shrimp discard of f the Texas coast was estimated to average 33 percent by number of the
May-through=August catch (Berry and Benton, 1969; Baxter, 1973), Bryan (1980) estimated a June=July
discard of 5.8 milllon pounds (whole shrimp) in 1973 and 4,3 mitllon poundsbln 1974, This amounted to
77 and 63 percent of the probable discards off Texas for those years, The discard apparentiy. occurred
not only because of the former legal- count restriction In Texas but also because price and market
favor larger slzes In the Texas area (Baxter, 1973), In Texas there are relatively less landings of
smal ler~slized shrimp than In Loulsiana, There are no shrimp cannerles In Texas, and most of the
shrimp are processed by freezing., The econamy of the Indusitry In the western Gulf Is tled to the har-

vest of shrimp larger than 65 talls to the pound,

Bryan, et al, (1978) found relatively large numbers of small brown shrimp In waters beyond the
state's territorial sea out to 20 fathoms off the central Texas coast during June and July and in the
open area Inside 4 fathoms during June, They recommended that a seasonal closure of these waters
based on blological sampling would protect the brown shrimp until they had reached a useful size for
the area's fishery and would e!iminate the need for a forced discard of undersized shrimp under Texas

law,

Unpublished data from the Texas Parks and Wildlife Department indicate that shrimp beyond 20
fathoms, approximately 20 miies, off the central Texas coast generally are larger than 65 tall count.
Because of the variabillty of distance of the 20 fathom isobath from shore, a zone 30 miles from shore
was consldered for protectlion of smail brown shrimp, However, only seven percent of the shrimp landed
from Guif waters off Texas In June and July came from beyond 30 mlles of fshore,

In July of 1981, NMFS studies found smali brown shrimp well below the former Texas minimum count
slze off the lower Texas coast to 28 fa or 25 nmi of fshore (K, N, Baxter, personal communication),

The Councl |, with support from its Advisory Panel, has made the determination that the entire FCZ
of f Texas should be closed to Increase total yleld (weight and value), catch per unlt of effort, and
. to facllitate effective law enforcement.

Th!s actlon is presently limited to the FCZ of f Texas as a measure which would enhance an
oxisting management regime in the territorial sea. I+ Is expected to be Immediately beneficial to the
majority of present users in the area, The Councl!, however, recognizes that the seasonal closure
could result in displacement and shift of effort in an already highly migratory shrimp fleet, It Is
the intent of the Council that the biologlcal, ecological, soclal and economic Impact of thls measure
be monitored so that revisions of the management measure may be made when warranted,

An attempt has been made to assess the possible change in yleld associated with this measure,
The most recent data Indicate that the closure could result in the avallabllity of an additlonal four
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mitljon pounds of shrimp talls with an oxvessel value of $6.8 million to $12.7 mitijon. This would
contribute between $13.6 million and $25.4 mitlion to the Gross National Product (GNP). The Increase In
landIngs results from a galn of 3.5 milllon pounds of talls (expected size 36 to 50 count) from sur-
vival and growth of shrimp previously discarded during the closed perlod based on discard data from
Bryan (1980) and an Instantaneous weekly natural mortality rate of 0.05 (Fox, 1981, personal
communlcation). Growth was calculated using the monomolecutar mode! described by Parrack (1978), On
reopening of the season In mid~July these shrimp will have reached at least 65 tall count (the min{mum
size previously required by Texas law), Ancther 0,5 mil!lion pounds (expected size 40 count) becomes
avallable from the additlonal growth of shrimp formerly caught and fanded from the area during
June/July,

The dollar value at dockside assocfated with these Increased landings can vary between $6.8
mitiion and $12,7 million, The value will fluctuate from year to year because the price per pound
will be Influenced by more than just the effects of the management measure Itself, Prices will vary
due to the size of the total catch, the level of shrimp inventories, the flow of Imports, and the
state of the economy, All these factors, Including the management measure which Is Intended to
Increase Individual shrimp slze as well as total harvest ylield, will cause exvessel prices to varye.
The extent of thls varlation can be seen from a July-August price swing from a high of $3,17 per pound
In 1979 to a low of $1,70 per pound In 1977 (for the expected size range of 41 to 50 count), These
prices from the flve-year 1977 through 1981 period were used to estimate the Increased gross benefits
from this measure.

The $13.,6 million to $25.4 million contribution these landIings make to the GNP from additional
aconomic activity was derived by multiplying the exvessel values by an economlic-activity multiplier of
3.0 (average for the Texas coast for fresh or frozen packaged fish; from U S. Water Resources Council,
1977) and subtracting the exvessel values,

An extenslon of the closure to offshore Loulsiana could have a major Impact on the fishery In
that area. The measure would not be compatible with present territorial sea management and may have a
negative Iimpact on the Industry presently geared to the processing of smal ler shrimp.

The Texas closure may affect other areas by causing a dislocation of effort, Some vessels wll!
tie up, but others will Ilkely fish off other states such as Louislana, as many do now,.

The Gulf shrimp fleet Is presentiy migratory. In 1978, Loulsiana sold over 2,300 non=reslident
shrimp trawl/vessel |lcenses even though many of the larger Texas vesseils did not fish within
Loulstana's territor!al sea or land In Loulslana,

In 1976, about 20 percent of the volume and 25 percent of the value of Louisiana's Gulf shrimp
catch was landed In Texas (Gulf Coast Shrimp Data),
In 1979 the Texas-based shrimp fleet capable of flshing in the FCZ consisted of approximately
- 1,269 vessels over 55 feet long. Another 218 similar vessels from other states, Including Loulslana,
were licensed to fish In Texas during a portion of the year, (Warren and Bryan, 1981,)

In 1980, of the 2,302 vessels landing shrimp In Texas, 1,912 were based In Texas; 127 In
Loutsiana; 204 In Florida; 38 In Afjabama and five In Mississippl., Sixteen were unidentified (Farley,
1981, personal communication),

An estimate of numbers of vessels by state 1s presented in Table 3.5-24,

Because of higher operating costs mostly due to fuel prices, the Texas shrimp fleet {s remaining

In port during periods of low productivity (National Marine Fisheries Service, 1980a), The extent to
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which these vessels make longer trips to of fshore Louisiana during the seasonal Texas closure cannot
be predicted,

In determining that the closure should extend through the entire FCZ off the Texas coast the
Councl) made the following determinations In conformance with the National Standards:

1, Management Objectives 1 and 3 will be met by increasing the opportunity for greater yield in
product and value and by enhancing the existing management regime of the adjacent state, In
+his measure the brown shrimp stock wili be managed In its range from the estuary and terri-

torial sea through the FCZ.

2, There will be no discrimination against any group by this measure., All vessels wil| have
the same opportunlity to catch the larger, more valuable shrimp during open season, Smal)
boats restricted to near-shore operation are already excluded from flshing during this period
by the nine-mile Texas territorial sea closure and may resume fishing when the season reopens
for all boats and vessels. No allocatlon Is made among fishermen,

3. The low yield of large shrimp of fshore and beyond 20 fathoms during this perlod does not
provide for an efflicient fishery according to the advisory panel and landing statistics.

4, Enforcement difflculties presently encountered by the state with vessels moving from the FCZ
to the closed territorial sea would be greatly reduced. Closure of the FCZ to 200 miles
would prevent a simllar enforcement problem In the FCZ, -

5. The measure takes Into account the variation In the brown shrimp fishery In Texas directed
toward a larger size product,

6. The measure would minimize costs by enhancing an existing management regime.

7. The measure conforms to best data available from state and other researchers concerning this
fishery,.

8. Most Importantly, this measure Is directed toward achleving optimum yleld in the flshery
while preventing growth overfishing.

9. This measure Is parallel with the establishment of the Tortugas Shrimp Sanctuary for plnk
shrimp. Pink shrimp emigrate from Inshore nursery grounds over a long period while brown
shrimp move in a major migration in late May or early June,

During public hearings some comments Included concern that this management measure would be inef=-
fective and could adversely affect other areas by diverting excessive fishing effort to them during
the closed periods. Loulslana shrimp fishermen and processors were particularly concerned because all
f Ishermen were to be excluded seasonal iy from shrimping the FCZ off Texas and because they feared
- . Increased shrimping effort off Louisiana would result during that same perlod.

The Council, through the Southeast Fisheries Center of National Marine Fisherles Service (NMFS),
Is monitoring to Identify the ef fect of the closures which became effective in 1981, A number of stu-
dies will monitor the conditions and yleld of the Gulf shrimp fishery, The sclientists have been care~
ful to point out, however, that because of the natural, ecologlcally based flucfyafldns tn the
abundance of shrimp, no clear-cut measurement of cause and effect will be produced from any one study,
Economic factors such as fuel cost will also affect the production of shrimp., An analysis of the
effect of this management measure must consider many factors and the variables which Influence them.
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1¥ an analysis of the study results indicates that the plan objectives can best be met with a
revision of the management measure, the Council wishes that the plan provide a mechanism for such
actlion. This measure directs the Reglional Director of NMFS to review research findings each year and
authorizes him to adjust the regulations in accordance with findings and plan objectives, He Is to
publish annually his intent to take action or not to take action as provided. Regulation change would
allow correction of any undue hardship to participants in the fishery before the following season,
This provision Is Included for both Management Measures 1 and 2,

Measure 3: Recommend that all states consider establishing shrimp management sanctuaries in
important segments of nursery grounds under their sole Jurisdictlion. Within these areas shrimp would
be protected from harvest until|l they have reached an optimum size for harvest by the user groups
dependent upon them, In all open areas shrimpers would be allowed to keep all shrimp they harvest=-
that is, there should be no laws which would force the culling of shrimp caught,

All states are encouraged to continue their monitoring of these areas In order to provide baslc
data for management--aspecial ly data on habltat quallty, yield predictions, and variations in the area
distribution of shrimp.

Ratlonale: There are diverse user groups dependent on shrimp of differing sizes in the Gulf
area, In fact, the conflict between interest groups Is often acute In the states' internal waters,’
Currentiy, the Gulf states are attempting to provide accommodation for the varlous groups dependent
upon these resources while protecting shrimp smal ler than useful size. This problem wil!l not be easy
to solve since the number of recreational and commercial shrimpers is apparentiy Increasing, -

The most vulnerable area appears to be shal low water esfuarfes. These areas, critical for growth
and development of brown, white, and pink shrimp, are also fragile ecosystems which are being affected
by man (Lindall and Saloman, 1977),

It Is concelvable that shrimp within these areas could be harvested and used at an extremely
small size, say 300 talls to the pound, particular!y by recreationists, On the other hand, basic
biological data reviewed in the development of this plan Indicate that yleld would be maximlzed If
shrimp were harvested at sizes larger than minimum count laws currently enforced in the Gulf area.
These viewpoints provide the Gulf states blological flexibility in deciding which size ranges of
shrimp would give the best ylelds.

The respecfive Gulf states can protect critical habltat areas, reduce the waste of shrimp from
culling, and probably Increase the yleld of shrimp by Identifylng the areas where shrimp smal ler than
useful size exist and closing those areas to shrimping on a seasonal or permanent basis, Without such
closures I+ Is ltkely that these areas wil!l be subject to Increased fishing ef fort as competition for
the resource Intensifies. Increased effort will likely reduce the overall yield of shrimp, This
measure Is consistent with the groundfish plan and would afford protection to juvenile recreational
and commerclal fisheries which utilize the same nursery areas as shrimp.

Where feasible, area closures based on blological sampling are preferred to count laws which
force discarding of undersized shrimp and directly waste the resources, The effect of such closures
might be to shift fishing areas several miles or more to the larger lakes and bays, The Council] will
work toward a common management regime throughout the area on a state-by-state basis,

8.,5,1.2 Objective 2: Encourage Adequate Habltat Protection Measures

Measure 4: The Gulf of Mexico Fishery Management Councl| has established an Internal committee
to revlew and assess the status of Gulf fishery habitats, with particular attentlon to those factors
which might further stimulate "the downward trends in quallty and quantity of fish habitats,"
(Atlantlc States Marine Fisheries Commission, et al,, 1977), The committee Interacts where
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approprlate, with federal and state agencles to Insure that adequate consideration is given to
possible impacts of the agencles' actions on these renewable resources. The agencies Include, but are
not limlted to, the states' wildlife management agencies, the U,S, Corps of Engineers, the U.S, Flish
and Wildl1fe Service, the National Marine Fisherles Service, the Environmental Protection Agency, and
coastal zone management agencles (In those states which have them),

The Council will adopt the policies set forth in the National Plan for Marine Fisheries and the
Fastland Fisheries Survey (Atiantic States Marine Fisheries Commisslon, et al,, 1977) regarding
habi+at protection and pollution control to:

1) "Reverse the downward trends In quantity and quallty of flsh habitats by minimizing further
losses and degradation of these habitats, restoring and enhancing them where possible, and
establishing protected areas where necessary, while recognizing other compatible essential
uses of fish habitat areas,

a) Improve the conslderation given to fish habltats In key decision-making processes,

b) Where possible, mitigate losses of habitats, restore habitats lost or degraded, and
develop economical ly feasible enhancement opportunities.

c) Establish sanctuaries, resources, or other systems when necessary to profecf critical
fish habitats and maintain fish production,

d) Improve the quality and increase the dissemination of information required for
effective flsh habitat conservation,

2) Prevent rapid development of coastal and marine areas Inciuding those of the Continental
She!f, where development is based on hastily gathered and often critically tncomplete data.

3) Take stronger action to insure abatement and contro! of pollution that contaminates fish or
adversely influences fish environment and prevent development of new environmental degrada-
tion or flsh contamination,"

Rationale: Man's alteration of the Gulf estuarine and of fshore fish habltats appear to pose the
greatest threat to viabllity of fish resources, This Is especlally true for estuarine areas, since
about 90 percent of the commercial and 70 percent of the recreational catches are estuarline~dependent
(Lindal! and Saloman, 1971), The shrimp fishery depends on acreage of sultable marsh or estuarine
habitat not merely on acreage of Inland waters, The Councl| encourages the Secretary of Commerce to
ald in achleving wetland conservation, Quantitative studies are needed both to assess potential
Impacts on fishery habltats by man-made alterations and to support recommendations for workable alter-
‘natives., Some direct actlon Is needed now; a Counci! commlttee working with the appropriate state and
federal agencies appears to be not only a logical extension of the review and advice role of the
Council but also a mechanism to Insure adequate consideration of the habltat needs of fishery
resources addressed in its flshery management plans. This committee |Is concerned with fishery
habitats In general, because of the simllarities In specles requirements, and because 1t Is necessary
to approach these impacts with a multispectes understanding and to carry out the mandate of FCMA
(reducing, where possible, duplication of effort). The committee makes recommendations to the Counci|
as needed,

This measure particularly addresses Natlona! Standard Number 3 which requires management of the
stock throughout its range. Because authority in the estuaries and marshes lles with the various
states, the Councl| recommends coordinated ef forts for habitat protection for the shrimp resource,
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8.5.1.3 Objective 3: Coordinate, Where Feasible, the Gulf Shrimp Management Programs

Measure 5: The Gulf states are encouraged to adopt flexible management procedures which would
provide reguiation by administrative agenclies of the shrimp resources in inland waters and terri=-
torial seas, These agencles would operate within legislative parameters but would have sufficient
flexibility to perform such essential tasks as setting the seasons, based on environmentai monitoring,

o The State of Florida Is encouraged to consider setting 1ts regulations by general law rather
than by specia! laws of local application and to codify all such laws,

o The State of Louisltana Is encouraged to enact laws which would authorize LDWF to regulate
shrimping activities In its territorial sea.

Ratlonale: The yield of the dominant shrimp stocks Is related to prevalent environmental con-
ditions during the estuarine phase of growth, This dependency results In yearly varlations in the
+imes at which shrimp reach a minimum useful size and begin their offshore emigrations,

In order to Increase the yleld of shrimp, various minimum useful slzes have been established in
the Gulf reglon, Approprlate state agencles are responsible for monitoring the resource and opening
and closing seasons based on evaluations of thelr monitoring. To accomplish thls essential task, the
agencies must have sufficient flexibllity to be able to establish seasons based on Interpretations of
current, relevant data, Without this flexiblllty, shrimp are wasted through culling because statutory

seasons open on shrimp smal ler than a useful size.

I ¥ the Gulf states adopt such flexible management where It does not already occur in conjunction
with allowing all shrimp caught to be landed, wasteful culllng of shrimp should be eliminated; the
opening and closling of seasons wil! then be based on interpretation of current data on the shrimp
populations, This management should not drastically affect present seasons because the flexiblllty
required would not normally adjust the seasons more than a few weeks. Also, programs can be devised
to provide shrimpers with sultable lead time, Nor wl!l this management measure result in a drastic
Increase In the monitoring responsibitities of the various states, since programs are currently In
effect to assess the majority of needed parameters.

Measure 6: The Gulf states are encouraged to adopt reclprocal internal management decisions
flexible enough to allow joInt management of shrimp with other states and with the Department of

Commerce,

Rationale: Shrimp and shrimpers in the Gulf states are not |imited by state or federal
Jurtsdictlonal boundaries, Migrations of these populations from one area to another require coor-
dinated flexible management to better protect the blological basis of the resource, to reduce
confllcts among shrlmpefs and the waste of resources, and to ease enforcement problems.

The usefulness of such interaction was evidenced In the preparation of this management plan, The
' measures recommended hereln are, in large part, results of the Interaction of state and federal per=-
sonnel who suggested and assessed measures to reduce the waste of resources and to enhance the
Industry's vitallty, As is appropriate, the final plan will reflect the open public review of these
measures to insure that they are sound, acceptable, and deslgned to promote conservation of our
resources, The continued Interaction of the appropriate state agencies with the GMFMC is essential if
the shrimp resources In the area are to be harvested at optimum levels,

I f management measures were coordlnated wherever feasible, the likely result would:

1} provide a stronger base for protecting the environmental basis of the resource;
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2) reduce waste of shrimp resources through the cooperative protection of shrimp smaller than a
minimum size for an area;

3) reduce confilcts between fishermen by coordinating, where feasible, such regulation measures
as opening and closing dates;

4) ease enforcement problems; and

5)  reduce the cost of management by coordinating the monltoring, enforcement, and environmental
assessment programs,

8,5.1.4 Objectlve 4: Promote Conslstency with the Endangered Species Act and Marine Mammals
Protection Act.

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 return to sea of
Incidental |ly=captured sea turtles,

Rationale: All of the sea turties that inhabit the U.S, Gulf of Mexico are listed elther as
threatened or endangered and must be protected. The shrimp fishermen, therefore, need to be informed
of the necessity of following good conservation practices in relation to this species,

Informed shrimpers would be prepared both to take adequate measures in reieaslng turtles in a.
viable state and to give reliable information on incidental sea turtie capture.

8.5.1.5 Objective 5: When Appropriate, Minimize the inclidental Capture of Finfish by Shrimpers,

Measure 8: Encourage research on and development of shrimping gear which reduces Incidental
catch without decreasing the overall efficiency of shrimping or excessively increasing the cost of
gear., This program would include current ef forts on an excluder panel to prevent acclidental catch of
sea turties; examination of the feasiblility of reducing the harvest of shrimp smal ler than a given
size through adjustments In trawl mesh size and configuration; and development of a traw!l to reduce
incidental capture of finfishes (includes efforts on excluder panel, beam trawl, separator trawl).
However, the emphasis on gear development should not rule out consideration of alternatives such as
seasonal area closures and shortened "drags" as cost ef fective methods of achleving desired results,
Implementation of measures to reduce Incidental catch should be phased in as means of assurlng
comp!lance and allowlng orderly disposition of unsuitable gear,

Ratlonate: Thls optlon would general ly reduce the waste not only of marine resources but also of
labor ef forts, gear damage, and conflicts with other users, Development and use of an excluder panel
would greatly reduce the Incldental capture of sea turtles and facilltate compliance with the
Endangered Species Act,

A shrimp trawl that Is size selective for shrimp would allow protection of undersized shrimp
without area closures, Reduction In incidental catch of finfish would reduce waste of these resources
and confllcts with the groundfish and reef fish fisheries, However, efforts to reduce Incldental
catch wlll negate the sale of bycatch to the human food and pet food processors In 1979 (Mavar, per-
sonal communication), V

The Indirect Impact of this option Includes the possibility of (1) a reduction in finflsh bycatch
(usuatly discarded), (2) Increases In predation on shrimp by escaping finfish predators, (3) Increased
competltion for food and shelter between shrimp and escaping f1nfish which occupy ecological niches
simllar to those of shrimp, (4) a reduction In the amount of food avallable to scavengers, (5) a
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reduction In finfish growth rate through stocks not belng thinned out, (6) shrimpers might be able to
shrimp In areas not previously used, (7) stimulate the development of fisherles utillizing escaping
finfish, and (8) the effect of discarding the bycatch on the fertility of the area may be ascertained,
The ecosystems should be monitored to determine the best mix of benefits,

8.5.1.6 Objective 6: Minimize Conflicts between Shrimp and Stone Crab Fishermen.

Stone crab fraps are placed onlfhe bottom where they are inadvertently destroyed by shrlmp
trawlers, Trawling for pink shrimp Is done at night when buoys are not vislble, The loss to the
stone crab fishery Is estimated to be $80,000 per year (Table 1, Stone Crab EIS),

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 avold gear conflicts with stone crab fishermen,
The area to be closed Is outliined in Table 8,5~10 and is generally shown In Flg. 8,5~7 and 8,5-8, The
seasonal opening of this area will not affect the "Tortugas Shrlmp Sanctuary,"

As a result of adopting this Ilne from the Stone Crab FMP, the seasonal exclusion of shrimp
vessels from this Iinshore area would allow for a longer growth period for these generally smalier
shrimp. The Increase in pounds of shrimp landed has been estimated at 60 thousand. The Increase in
value due to growth from delay in harvest has been estimated to be $46,2 thousand.

Ratlionale: The Stone Crab Fishery Management Plan contalned a measure to avold gear conflicts
between shrimpers and stone crab fishermen, The seasonal closure developed in that plan Is a ~
reasonable compromlse between the requlirements of these two groups and is Incorporated into the plan
In order to provide consistency, However, the seasonal opening of the area outliined in the Stone Crab
Management Plan will not affect that area closed as the “Tortugas Shrimp Sanctuary"; this area iIs
closed to provide for conservation of shrimp recruited to the Tortugas and Sanibel shrimping grounds,

8,5.1.7 Objectlve 7: Minimize Adverse Effects of Underwater Obstructions to Shrimp Trawl!ling.

Measure 10: The Gulf of Mexlico Fishery Management Council wil!l attempt to reduce, where
feasible, the loss of offshore trawlable bottom by establishing within GMFMC, a committee to monltor
and review construction of offshore reefs, with attention to the needs of the reef fish and shrimp

user groups.

Ratfonate: 1In the Gulf shrimp fishery, there is a considerable loss of gear and time assoclated
with trawis becoming entangled on artificial underwater 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 Calculate DAP

Shrimp processors In the Gulf of Mexico participate In data collection programs of varied
natures, Most states have some reporting requlirements of processors; these requirements must be
recognized prior to the development of mandatory data systems for the Gulf Shrimp Management Plan,
The comparabllity of the requirements among the states and the Information collected through the
voluntary programs of the National Marine Flsheries Service must also be considered.

Reporting requirements of the Gulf states are Identified in section 3,3.1, Management
Institutions, Policles, and'Jurlsdlcflons.l A brief summary for each state follows:

Alabama--Seafood dealers are required to make monthly reports of the names and addresses of
persons from or to whom fish, seafood, or other saltwater products of the state are purchased
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or sold, the quantity purchased from or sold to each vendor or buyer, and the date of each
transaction, The data reporting requirements are not wel!l accepted.

Florida=--Individuals harvesting or buying shrimp for canning, drying, or shipping must state
the number of barrels of shrimp caught or sold each month and any other Information FDNR may
require, Wholesale dealers make quarterly reports on the number of pounds purchased from
commercial fishermen but this is not applied or enforced as to purchases of shrimp,.

Mississippl==Processing or landing flrms are the points at which data on harvesting activities
are reported,

Louisiana=-All shrimp processing plants and dealers must keep records of the date, quantity, and
polnt of orlgin of each lot of shrimp recelved. Retallers must complete a quarteriy report on
the amount of shrimp purchased and the name and |icense number of the se! ler,

Texas=~No reporting on processing activities Is required. Anyone who purchases shrimp from the
fIsherman for resale must report monthly,

Shrimp processors, ranging from dealers to canners, frequently provide information to the
National Marine Fishertes Service on a variety of topics., The amount of product handled, it+s value,
frozen shrimp holdings, and the number of seasonal and full-time employees are all reported to the
public through the NMFS Current Fisheries Statistlics publication series and Market News Reports, The
Information collection procedure Involves voluntary contribution of statistics., Although there may be
previously unmeasured problems with the representativeness of the statistics, they do identlify
poundage, locatlons, disposition, and prices, In the majorlty of instances species identification is
not maintalned beyond the dealer level, :

The NMFS information collection ef fort, other U.,S., government surveys on economic activities of
businesses, and the reporting requirements of some states do not meke for a climate conducive to the
successful addition of another information systems Thus, the management objectives concerning the
processing sector that are proposed here require no additional Information collecting programs, Then
too, many shrimp processors are involved in the processing of other specles, and, until a systematic
program of Information collectlion on processing activities Is developed, a species approach to data
coltection could create a chaotic situation, Instead, emphasis should be placed on improving the
coverage, frequency, and currency of the existing voluntary system, When developed, comprehensive
I nformation syéfems on processing activities should show thelr conslideration of the statistics that

ref lect processing capacity.

Measure 11: Al!l statistical reporting requirements wil! be mandatory, As a unlt, the Gulf
shrimp fishery Is the most valuable one in the nation, It Is also complex and supports a large
recreational effort mainly limlited to Inside state waters, as well as a diverse commercial effort
which ranges out to Gulf waters of 200 to 300 fathoms. Data useful for wise management of these
resources includes the following (however, not all is to be Included In the statistical reporting
program):

A. Harvesting sector--all harvesters, recreatfonal and commercial
1« Number of fishermen and matling addresses,
2, Boat or vesse!: home port, length of hull, constructlion of hull, year bullt, number In
crew, type, make and mode! number of engine, type, size, and number of gear, presence or

absence of salt box, and, when developed and deployed, type of excluder pane! used (If
required),
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3, Catch data by boat or vessel including: date left port; date returned to port; date
shrimp tanded; catch and value by specles, size, area, and depth; shrimplng time by spe-
cies area and depth; size distribution of catch including discards; specles composition

of catch (including discards).

B. Proéesslnq sector

Number and locations of processing plants identifled by type of product, seasonal production
of types and species processed, and number of employees and seasonallty of employment.

Because of the high cost of gathering al!l the data listed in A and B above, the following
alternative system {s recommended, The NMFS will be responsible for t+he design for Council review,
implementation and management of surveys to obtaln the necessary information to manage the fishery
Including, but not limited to the following gquidelines: ) '

Statistical reporting requirements recommended:

1. Maintaln at least the existing commercial statistical reporting system with more timely
publication,

2, Require the collection of minimum data on catch, effort, biological and socioeconomic infor-
mation needed to manage this fishery under MFCMA,

3, Require mandatory reporting of all selected shrimp fishermen and all selected shrimp dealers
and processors. Selection of respondents to be made by NMFS,

4, Utilize the vessel enumeration system to-identify saltwater shrimp fishermen,
5., The Fisheries Survey Task Force of Southeast Fisheries Center will be responsible for t+he
design, implementation and management of this survey and will spell out details on what is to

be collected based on resources provided,

6, Consideration should be given to improvement of the data base on boat catch and the bait
harvest in state waters,

Rationale: Baslic statistical data are needed in monitoring the fishery In order to insure the
viabi1ity of the stocks, to evaluate reasonable solutions to conflicts, and to provide for the manage-

ment of the flshery.

8.5.2 Alternative Management Measures Considered But Not Adopted

8.,5.,2,1 No Action

The Councit has determined in the plan that management of shrimp stocks in the FCZ can provide a
higher yleld of shrimp In both weight and value. Management measures, therefore, were developed to
provide this optimum yield from the fishery, Taking no action would result in continuing waste from
culling and discard of small shrimp, degradation of shrimp habltat, conflicts among users, and inade-
quate statistics to monitor the fishery, Impfementation of management measures will serve to address
and meet the objectives of the plan,

The anticipated benefits and costs presented eariler from management measures in +his plan pro-
vide a comparison with a "no action" alternative, Without these measures, efther the status quo would
prevall, as In the case of shrimping in the Texas FCZ, or the Tortugas area would continue to experi-
ence a lower total yield than when the tradi+ional nursery area was closed by Florida,
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8.5.2.,2 Size and/or Season Regulations

1, Modify Any of the Minimum Size Ranges of White Shrimp Seasonally Imposed by the Gulf States
and/or Establish Minimum Size Ranges for White Shrimp in the Fishery Conservation Zone (FCZ).

Minimum size limits require culting and discarding of small shrimp, a wasteful and self-defeating
practice. The purpose, to direct fishing ef fort toward larger, more valuable shrimp, can more construc-
tively be attained. This plan uses closed areas and seasonal closures on small shrimp to accompiish

the objective,

No size restrictions are proposed in the FCZ but the management regime selected should encourage
harvesting In the FCZ of the optimum weight and value, and the plan encourages states to permit the
landing of any size shrimp from open areas.

Because the flshery for white shrimp is Inshore, the plan suggests that states identify and close
to trawling those areas In thelr internal waters and territorial seas where shrimp are too small for
best local use,

The existing minimum size patterns as currentiy outiined by the states do not appear to threaten the
biologlcal baslis of the resource. As the size of shrimp is frequently associated with the area and depth
of harvest, the ability of the fleet to harvest the resource would be affected If the minimum size were
changed; boats could be dislocated or excluded from the fishery, Additionally, as most states currently
impose size regulations based on local industry demands, local processors in the Gulf could be disrupted,

2, No Size Regulation

No size regulation with no area closures to protect undersized shrimp would likely result in a
harvest with a wider range of sizes. The mix would consist of more smaller size shrimp and con-
sequently less large shrimp, Because there are few sufficlently developed markets for the smaller
ranges of shrimp except In Loulsiana, discard could be expected to Increase, resulting in greater
biologlical waste. |t could also be expected to result in a greater concentration of fishing effort in
nearshore and inland waters on juvenile shrimp, This could result In a decreased harvest for deep-
water vessels. More shrimp would be harvested, but with less total poundage and lower total value,

3, Determine Preferred Minimum Size and Regulate Area and Séason for That Size. Allow
Retention of All Catch Regardless of Size

This approach has been proposed In those measures which establish seasonal closures for areas
off of Texas and Fiorida as an extension of present state management schemes, as we!l as in Option 3,
Section 8,3,1.1, where it Is suggested that the Gulf states consider such delineations and closures,

Adopting a no slize regulation will take state action by Mississippl and Atabama since presently
~ state laws prohibit catching smali shrimp,

The shrimp fishery has a number of processing entities (e.g., fresh, frozen, canned, etc.), each
of whilch contributes to the economy of the nation, and each of which has preferred sizes, |f this
alternative were Iimplemented, 1t would provlde protection for the resource until the preferred minimum
size for the area were attained thus detaying the harvest, Some processors might be disrupted tem—
porarily due to the loss of fresh shrimp during the time of closure, The congestion of boats and
vessels within open waters could increase, Intensifying confiicts over trawlable space. The elimina-
tion of forced discard wou!d reduce biological and economic waste,

Those shrimpers who have traditionally fished In an area of closure would be displaced. Boats
smaller than 47 feet in length would not be entirely displaced as a closure of an area In the FCZ
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would still permit shrimping within a state's Intand and territorial waters, Those using deepwater
vessels would move to further fishing grounds that were not within the area of closure wlf? an atten-
dant increase in fuel consumption, The extent of the dislocation would depend on the area closed.

4, Establish a Minimum Shrimp Count Size in the FCZ, Under Which White Shrimp May Not Be
Retained

White shrimp which reach the FCZ are large enough to comply with the landing laws of the adjacent
area, There is no need to protect undersized white shrimp in the FCZ because recruitment or growth

overfishing Is not evident there,

The tmpostition of a minimum size count with a forced discard is unnecessary and would result in
{ncreased biological waste due to the culling of shrimp smaller than permitted, 1f and when they
shoutld occur there,

5. Establish a Cooperative Seasonal Closure to Shrimping in the FCZ off Texas within 20 fathoms
in June and July to Protect Undersized Brown Shrimp -

Currently, the Texas territorial sea Is usually closed from June 1 through July 15, There is a
variable, but often substantial discard of small brown shrimp in the territorial sea and FCZ
assoclated with Texas during the May-August period, This closure reduces the biological waste that
presently occurs when large quantities of undersized shrimp are discarded,. -

The extension of the closed season to 20 fathoms in the FCZ was considered because Texas
researchers found that small shrimp usuval!lly do not extend beyond 20 fathoms, Shrimp of the preferred
sfze do occur beyond that depth off the central Texas coast with infrequen+ mixing of smaller sizes,
The 20 fathom fsobath is about 20 miles from shore In the study area but is much closer on the lower
Texas coast and more than 50 miles of fshore near Louisiana, Size distribution offshore Is as much a
function of distance as depth., Shrimp fishermen document occasions when small shrimp are taken beyond

this depth.

Because a meandering depth contour was not practical as a line of closure, various distances from
shore were suggested as alternatives,

Closure of only a portion of the FCZ would cause substantial enforcement problems In monitoring
the area of limited closure, Because the line of closure is based on a depth 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 vessels 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 Cooperative Seasonal Closure of the Territorial Sea off of Texas and the
Associated FCZ within 30 Nautical Miles to Protect Undersized Brown Shrimp

This alternative is similar to the previous measure., It is an extension of present Texas manage-
ment policies, Currently, the Texas territorial sea is usually closed from June 1 through July 15,
There is a variable, but often substantial discard of brown shrimp {n the territorial sea and FCZ
assoclated with Texas during the May-August period. This closure would reduce the blological waste
that presently occurs when Iarge'quanfiftes of undersized shrimp move beyond the state's closure of
the territorial sea, The 30-mile line was considered to provide a zone beyond which most shrimp would
provide an optimum yield in weight and value,

With support from it+s advisory panel, the Council has determined that a partial closure of the
FCZ in this Instance would be ineffective, Shrimping Is done at night and vessels can move into the

8-23



closed area to fish. Small shrimp do move far offshore on occasion. Only seven percent of shrimp
landed from Gulf waters off Texas during this pertod came from beyond 30 miles, The aiternative of
expanding the closure to encompass the entire FCZ associated with Texas was adopted, The enforcement
costs requiring full ate-sea patrols were estimated by NMFS to be 5136,000.

8,5.2.3 Spawning Area Closures

1. Protect Spawning White Shrimp From Harvest in April! Through July

Atthough white shrimp have the shal lowest depth range of the three major species and are fished
extensively throughout their range, catch—-ef fort data do not indicate a decline as a result of
recruitment overfishing., Data also indicate multiple spawning of white shrimp In a season with wide
ranging spawning areas which are difficult to delineate. )

No sclentific data exist to show an advantage from protecting spawning shrimp. There is no
relationship between the number of spawners and recruits,

2, Establish a Trial Sanctuary in April and May in the FCZ South of Mississippl to Protect
Spawning White Shrimp and Assess Spawner Recruit Relationship

In recent years there has been a decline in the white shrimp fishery off Mississipp! and Alabama,
Because white shrimp live In the bays, sounds, and Inshore Gulf, they are heavily fished throughout
their range, Some fishermen have suggested that heavy fishing on spawning adults of f Mississippl may
be a factor in the decline of stocks in that area, Best avaltable scientific data, however, show no
relationship between the number of spawners and subsequent number of recruits to the fishery.

Establishment of a seasonal! sanctuary for the spawners would result in the loss of the spring
catch in that area with no evidence of Jjustification.

3, Close the Offshore Waters of the Northern Gulf (Fishery Conservation Zone and Territorifal
Sea) to All Shrimping from Approximately April 15 to Approximately June 15 Each Year (At
Least East of the Mississipp! River),

4, Area Closures to Protect Spawning Populations of Brown Shrimp

5. Area Closures to Protect Spawning Populations of Pink Shrimp

The same rationale for rejection was established for measures 3, 4, and 5 as for all other
proposals for protection of spawning shrimp. There are no scientific data to support a measure to
protect spawning shrimp because no relationship between number of spawners and subsequent number of
recruits to the fishery has been found, :

6. Area Closures to Protect Spawning Populations of Royal Red, Rock and Seabob

Royal reds (off St, Augus+lne, Florida) are belfeved to spawn during the winter, Unlike other
spectes of shrimp, they are harvested over several year classes,

‘The area of spawning for rock shrimp has not been determined as they are not belleved to be
aestuarine dependent,

Seabobs spawn in the Gulf off of Louisfana during July-December, They are not estuarine
dependent.
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Present data on all three species Is incomplete, Rock and seabob shrimp have been harvested
mainly as an incidental bycatch, Spawning area closures would be difficuit to identify and might
conflict with peak harvesting for the major species, thus restricting shrimpers in those areas so
closed, and disrupting local processors. This could be an unnecessary disruption as there is no

apparent spawner-recrult retationship.

8.,5.2.,4 Licensing and Data Cotllection

1« A No~Cost Permit Be Issued to "Recreational™ Shrimpers (Trawlers Only)

This measure would permit Identification and determination of the ef fort by recreational
shrimpers In the FCZ, Substantial costs would occur (n the govermmental sector, These costs appear
unjustified because most recreational shrimping occurs within inland and nearshore waters,
Recreational shrimpers wiil be identified by a vessel enumeration system through state boat registra-

tion.

2. Numerous Recommendations Were Considered Dealing With the Licensing of Different Types of
Trawls

Costs of implementing this type of regulation would be substantial to fishermen with no benefits
to be derived from such regulation, Identification of users is to be obtained through a vessel

enumeration program,

8.5.2,5 Limited Entry and Gear Restrictions

Management schemes designed to prevent blological overfishing or restore a fishery stock are
usual ly formulated around gear restrictions, size or catch Iimits, and closed seasons or areas, These
type schemes do not address effectively the common property resource problem. Limited enfry is a ‘oot
that attempts in part or total to deal with the common property problem by: (1) selecting those that
may have access and (2) allowing people to qualify for access by using economic criteria such as
taxes, auctions, leases or outright endowments for the right to fish,

Three basic approaches exist for accomplishing limited entry, The first is to license all users
of the fishery and then issue no more future licenses, This essentially freezes effort, limits
expansion, transfers property rights from the public sector to the flshermen, and al lows technology to
increase, Since licenses are usually fransferable, enfry Is not actually limited, Just effort to a
degree, The second method is to Institute landing quotas per craft through the issuance of stock cer-
tificates which can be bought and sold among fishermen, This method fs not attractive from a purely
economic standpoint since the capital invested in vessels remains idle after quotas are reached. The
third method Is the use of direct taxes, license fees and/or auctions for the right to fish, This
method can control the amount of fishing effort and is effective [n taxing away the econaomic rent
generated In the fishery during periods of prosperity, If the primary management objective ls maxi-
mizing the return to soclety as a whole from the fishery, this method provides the most ef ficient
techniques from.the standpolint of econamics to accomplish this objective.

Several provisions of the MFCMA are Important to limited access systems, Section 303(b)(6)
establishes the authority to establish limited access systems subject to the consideration of a number
of considerations, Section 303(B){(1) establishes the right to obtain vessel permits and charge fees
for the permit, However, Section 304(d) established that the level of the fees shall not exceed the
admintstrative costs incurred in Issulng such permits, Section 301(a)(5) indicates that management
measures whpre practical, shall promote efficiency in the utllization of fishery resources; except
that no such measure shal| have econamlic allocation as Its sole purpose,
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These stipulations of the act thus allow the Implementation of !imited access systems, However,
the restrictive qualifications are such that any limited access system designed only to accamplish pure
economic efficiency from the standpoint of society as a whole (such as allowing only the maximum eco-
nomic yleld level of effort) would not be allowed. One of the necessary options in a purely econamic
1imited entry system Is the ability to levy a tax or fee at a high enough rate to tax away econamic
rent generated in the fishery, Section 304(d) would probably not aliow high enough fees to be charged

“to permit this. Management measures designed to achieve the maximum econamic yleld in the fishery
‘could be Interpreted as measures with econamic allocation as the sole criteria, Section 301(a)(5)
probably would not permit this, Essentially the implementation of a limited access system could be
fmplemented which would in effect create property rights in the fishery to the fishermen, Then since
high enough fees could not be charged to tax away economic rents generated, the benefits of the common
property resource would be glven to the fishermen, rather than to socliety for the pubifcly owned

rasource,

1. Impose Limited Entry In the Fishery Conservatfon Zone

Provided there was no increase in effort in the states' waters, the {mposition of |imited entry
In the FCZ would have substantial econamic Impact, The catch per unit of effort could be expected to
Ircrease and provide stable incomes for those permitted to participate in the fishery, There would be
reduction in the amount of disturbance to the benthic habitat as well as possible reduction In the
incidental capture of associated fisherles, There would be an overall| decrease in consumption of fuel
within the industry as well as reduced conflicts over space for trawling ‘in the FCZ, Incidental fac-
tors such as lack of lce supplies could be expected to Improve, N

Without a 1imit on entry In the states' waters, this measure could also be expected to result in
Intensified effort {n waters within state jurisdiction, The increased pressure on juveniie shrimp in
these areas may decrease the poundage of yleld harvested by deepwater vessels, Additionally, i+ might
be difficult for people not presently in the fishery in the FCZ to participate, particularly young
people, Excessive economic rent may accrue to {ndusitry members because of the current |i{mitations
provided by the MFCMA, -

The measure was not recommended because there s insufficient data on who {s using the resource,
on what the beneflits (if any) to soclety at large would be, and on how methods to IImit+ entry would be
made consistent with the mandates of MFCMA, The only study examining maximum economic yield in the
fishery was for the year 1973 and is not consistent with current effort levels and the {ndustry
situation., A complete discussion of overcapitalization is presented I{n Section 3,5.2.3.

2. Varlous Limitations on the Width, Mesh, and Type of Trawl

Regulation of the width, mesh, and type of trawis might reduce disturbance of the benthic habi-
tat, reduce confllcts over trawling space, and reduce the {nclidental catch of assocliated fisherles.
As the Industry [s presently using the most efficient gear econamicatly available, changes rende}'tng
current gear useless could result in Increased costs to the fishermen as well as the consumer, Addi-
tional ly, such restrictions could reduce the catch per unit of effort and possibly result in lay=of fs

" In the processing industry, There Is evidence that gear restrictions actual ly increase capltalization

and cosfs (Johnson and Toevs, 1979),

8.,5.2.6 Recommend Consideration to Change Endangered Species Act to Permit Incidental Catch and
Release of Sea Turtles :

Sea turtles protected by the Endangered Species Act may be captured unwittingly. Even though
shrimpers may release the turtles unharmed, they are in technical violation of the Act when they cap-
ture an endangered turtle, The suggestion was made to recommend that the Act ‘be changed to provide
for Incidental capture and release of endangered and threatened turtles,
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This proposal was rejected as being beyond the authority of the Council's planning respon-
sibitity.

8.5.3 Management Measures for Foreign Fishing

Currently there is no foreign fishing for shrimp in the U,S. Gult of Mex!cd, nor are there appii=
cations for the only stock (royal red shrimp) which has an estimated surplus in 1980 and 1981 for
total allowable level of foreign fishing (TALFF), Measures to provide catch data and area/depth
restrictions to eliminate non-surplus bycatch will be specified In the permits or in the regulations
as may be appropriate, In addition, the Secretary is requestsd to place the foflowing three restric-
tions on any forelgn nation fishing for royal red shrimp were adopted by the Council.

1. Foreign fishing for royal red shrimp Is to be accomplished by trawl; however, gear other than .
standard shrimp traw! may be used after approval by the Secretary after consultation with
the Council,

2. Foretgn fishing for royal red shrimp {s to be permitted only in depths beyond 100 fathoms.

3. Bycatch of forelgn vessels fishing for royal red shrimp Is to be monitored and the Secretary,
after consultation with the Council, may require appropriate conservation measures.

8.5.4 Relationship of Recommended Measures to Existing Laws and Policles

8.5.,4,1 Other Fishery Management Plans Prepared by a Council or the Secretary

The plan s consistent with the Stone Crab Management Plan, the Draft Reef Flsh Management Plan,
and the current status of the Groundfi{sh Plan,

8.5.4.2 Federal Laws and Policles

The plan attempts to be consistent with the Endangered Specles Act and Marlne'Mammals Protection
Act., Section 7 consultations have been requested from appropriate federal agenclies to assure con-
formance (EIS Appendix B, Exhibits 1 and 2).

B.5.4,3 State Laws and Policles

The following section contains a discussion of the relatfonship between the shrimp plan and the
existing state laws and policies, Where discrepancies are apparent, they are pointed out for con-
sideration by the appropriate state.

Texas Laws and Policles:

Relationship to 8.5.1.1, Measure 2:

The Texas territorial sea is closed from June 1 to July 15 to protect small brown shrimp during
the major emigration period, Based on sound blological data, the season may be extended to no more
than 60 days by the Texas Parks and Wildlife Commission changing the opening or closing dates.
Currently, white shrimp within four fathoms may be harvested during the closed season,

Texas, In 1981, eliminated i+s minimum size restriction on Gulf shrimp contingent on there being

a shrimp FMP in place which provides for a cooperative seasonal closure of Gulf waters adjacent to
that state's territorial sea,
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Relationship to 8,5.1.1, Measure 3:

The Texas Parks and Wiidlife Department currently has the flexibility to determine opening and
closing of the summer season i{n outside waters. However, the department has no flexibility In deter-
mining the time of the winter closed season. o

Saction 77:062 might be amended to provide the Commission the authority to change the opening and
closing of both the summer and winter season (or areas), the decision to be based on sound bfologicat
data acquired through sampling. Concelvably the seasons (or areas) could then be opened when shrimp

have reached the size desired.

A 1979 amendment to the Texas Shrimp Conservation Act provides for some bays to serve as shrimp
sanctuartes In which no shrimp trawling Is permitted.

Relationship to 8,5.1.3, Measure 5:

The Parks and Wildlife Commission Is vested with control of the Texas shrimp fishery and is
authorlized to establish rules and regulations for the conservation and management of shrimp, At
present, the Commissfon has only minimal flexibility in determining the seasons, Texas might amend
the statutes and clearly establish that the Commission has full fiexibllity to set seasons based on
thelr environmental monitoring. '

Refationship to 8.5.,1.3, Measure 6: ) -

The Texas statutory scheme provides the Department the authority to negotiate recliprocal
agreements with other states, However, agreements are limited to the application In Texas' contiguous
zone of another state's shrimping regutations to citizens of that state, The Department also has
1imited authority to cooperate with the Gulf Councit in developing a fishery management program,

Texas might broaden the Department's authority to allow It to enter Into any reclprocal
agreements necessary to Insure coordinated management with other Interested states. Additionally, the
limitation on the Department's authority to cooperate with the Gulf Counci! puts the state in a
difflcult position, Texas might make cooperative management easler by repealing Sec. 79:002, which
1imi+s the authority granted in Sec. 79:001,

Relationship to 8.5.1.5. Measure 8:
There Is a Special Game and Fish Fund (Sec, 11:031-11:033) avallable for varied uses approved by
the Legislature. Since the Department {s authorized to conduct research on the use of trawls, nets,

and other devices for taking shrimp, there are funds to carry out this measure |f required by the
state agency and appropriated by the Legislature,

Relationship to 8,5,1.8, Measure 11:
The Department of Parks and Wildlife {s authorized to acquire certain data from all }icenses, and
dealers purchasing seafood from fishermen for resale are required to report quantity and value of

products.

Other measures would have little or no effect on existing Texas law and pollcies,

Loulstana Laws and Pollcies:

Relationship to 8.,5.,1.1, Measure 3:
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Loutstana has designated certaln areas as "sanctuaries," closed to most forms of shrimping (R.S.
56:801); these areas, however, are limited in scope. |f Louisiana adopts the sanctuary concept
‘(Management Measure No, 3), !egislaf!ve action would be needed to implement this provision:. the
Loutslana leglistature might amend R,S. 56:493, authorizing the Deparfmenf of Wildlife and Fisherles
to designate areas as needed, or It could create sanctuary areas by special proviston, (it is
noteworthy that, during 1975, a series of public hearings on the feasibility of establishing
additional sanctuaries was held throughout the state. A renewal of these ef forts appears justified,)

Loulstana's present management procedures divide the waters in which shrimp are found i{nto inside
and outside waters. Because of the {ndefinite nature of Louisiana's water/land Interface, the
definitlons are qulte precise, and the statute draws the Iine delineating these waters. |f a sanctuary
area s designated, Loulsliana might create these divisions: the sanctuary waters, inside waters
{which would refer fo open bays), and outside waters as already defined., The exact dellneation of the
sanctuary areas may be difficult and perhaps Iikely to result In legal challenges and enforcement
problems. The state might grant this authority to the LDWF by amending R.S. 56:495 to provide for the
destgnation of the protected areas in the same manner that Inside and outside waters are determined;
however, it may be more feasible to permi{+ LDWF +o open and close areas as appropriate (R.S. 56:497),

Relationship to 8,5.1.3, Measure 5:

The Wildllfe and Fisherles Commission does not have exclusive control of the shrimp fishery or
shrimp industry, Although the Commission Is authorized to open or close seasons occaslional ly at t+imes
other than the regular seasons and may set speclial seasons for all or part of the [nside waters, the
two major seasons are set by statute, These seasons apply only to Inside waters and are determined by
samp!ing data; the Commission has only minimal flexibflity in setting the spring season and none In
satting the fall season,

To provide the flexibli!llity necessary for the best yleld, Loulslana might amend R,S, 56:497,
glving the Commission the authority to establlish open and closed seasons within both Inside and out-
side waters. These seasons should be determined on the basls of blological data acquired through
sampling, such as are currentiy used to determine the opening of the spring season,

Relationship to 8,5.1.3, Measure 6:

The Department of Wildlife and Fisheries s authorized to enter Into reciprocal agreements with
Mississipp! and Texas for the protectlion of aquatic 1ife found within common waters, While this
provides part of the framework for reciprocal! agreements, Loulsfana might conslider legisiation

authorizing the Department of Wildilife and Fisheries to enter into appropriate agréemenfs with
Alabama, Florida, and the Gulf Councll, as well as with Texas and Mississippl,

Relationship to 8,5.1.5, Measure 8:

Louistana currently has sufficient authority to t{mplement this measure and does in fact conduct
such research,

Relationship to 8,5.1.8, Measure 11:
The Department of Wildlife and Fisheries [{s authorized to acquire certaln data from commercial
shrimpers and processors, but enforcement is |imited. Loulsfana has no provisions for collecting data

from recreational shrimpers.

Other measures would have Ilttle or no ef fect on Loulstana's existing laws and policles.
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Mississipp! Laws and Policles:

Relatlionship to 8.5.1.1, Measure 3:

The Mississippl Marine Conservation Commission s authorized to enact all regulations necessary
for the M"protection, conservation, or propagation of all shrimp,.." (Sec., 49-15=-15 3 k), The
Commission has previously enacted ordinances closing certain areas to shrimping in order to protect
Juvenlle stage shrimp. For example, the Commission has closed to all but balt shrimpers that portion
of. the state's waters lying one~half mile from the coastiine from July 15 to August 15 (Sec, 8100),

1f Mississippl adopts the policy, i+ may have to denote and close other areas or eliminate its
count restriction on catch. '

Refatlonship to 8,5.,1.3, Measure 5:

Superviston of matters concerning marine aquatic iife [s vested {n the Mississippl Marine
Consarvation Commission, The Commissfon has broad authorlty fo adopt and supervise appropriate
management plans for marine fisheries, I[f |+ adopts the suggestions of the Shrimp Management Plan,
the Commi{ssion has the mechanism to carry them out,

Relationship to 8.5,1.3, Measure 6:

Mlisslssipp! Is a member of the Gulf States Marine Fisherles Commission, which was developed ta

foster cooperation between the states In matters of fish management. The Commission s authorized

(49-15-15 j) to enter Into agreements with officlals of other states for the protection, propagation,
and conservation of seafood.

Retationship to 8.5.1.5, Measure 8:

Mississippl has no speclflc authorization to conduct research on shrimping gear but s authorized
to contract the services and facliities of the Gulf Coast Research Laboratory, or of state hlgher
education facllt{tles, for research [t deems necessary to foster the seafood [ndustry. -
Relaf!onsh!p'fo 8.5.1.,8, Measure 11:

The Commission is authorlized to collect I{mlted data from various sources,

Other measures would have |ittle or no effect on Mississipplts existing laws and policles,

Alabama Laws and Pollcles:

Relattionship to 8.5.1.1, Measure 3:

Alabama closes Its season on about April 30 and does not open It again until sampling shows an
average shrimp count of 68 or less per pound. Undersized shrimp are supposed +o be discarded, |If
Alabama adopts this measure, current laws might be amended to al low possession of al! shrimp caught In
open areas,

Alabama already designates certaln sanctuary areas as closed to shrimplng for any purpose (Sec.

9~12-48), Supplemental leglsiation might be needed to the extent that Alabama finds the sanctuaries
[nadequate for producing the best ylield,
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Relationship to 8,5.1.3, Measure 5:

The Division of Marine Resources, under the Department of Conservation and Natural Resources, has
been established to develop and administer management schemes for conservation and use of seafoods,
I+ presentiy has falrly wide latitude in carrying out it+s programs and could adapt these programs to
suggested quidelines If the Division so desired.

Relationship to 8.5.1.3, Measure 6:
Alabama §s a member of the Gulf States Marine Fisheries Commission which was designed to promote

this type of cooperation. The Commissioner of Conservation and Natural Resources fs authorized by
Sec, 9-12-160 to enter Into agreements of recliprocity with other states for the taking of seafood,

Relationship to 8,5.1.5, Measure 8:
Alabama has no spéclfic authorlzation for the study and development of improved shrimplng gear,
However, the state has established a Seafoods Fund (9-2-87), which can be used by the Commissioner of

Conservation and Natura! Resources (9-2-89) in any way deemed appropriate for the benefit of the
seafood industry, The governor's approval is necessary for such expenditures,

Relationship to 8,5.1.8, Measure 11:
The Department of Conservation and Natura! Resources Is authorized to acquire certain data within
the realm of commercial seafood production, but enforcement Is limited. Atlabama has no provisions for

collecting data from recreational shrimpers,

Other measures would have little or no effect on Alabama's existing laws and policles,

Florida Laws and Policies:

Relationship to 8,5.1.1, Measure 1:

Closure of the portion of the Tortugas Shrimp Sanctuary in the FCZ will, in large part,
relmplement what Florida has done In the past, As noted previously, part of the Tortugas area was
reopened to shrimping as a result of a U.S, Supreme Court decision delimiting Florida's Submerged
Lands Act jurisdiction, While under Skirfortes, Florida law was still applicable In those waters
beyond state waters but had no jurisdiction In the area over out-of-state fishermen.

The Supreme Court decision led to a heated controversy between shrimp fishermen and stone crab-
bers, because shrimpers began moving into areas of the Tortugas from which they had been excluded
under previous law, Enactment of this recommendation by +he Councll decreased conflicts between the
shrimpers and crabbers,

In accord with the establishment of the Tortugas Shrimp Sanctuary in the FCZ, Florida In 1981
amended its law to allow possession of any slize shrimp not taken In Florida waters,

Relationship to 8,5,1.1, Measure 3:

In Florida waters, however, it Is unlawful to catch and keep shrimp with more t+han five percent
“small shrimp® -- t+hat Is, those smaller than 47 with heads or 70 without heads,
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Relationshlp to 8,5.1.3, Measure 5:

There s presently some flexiblilty In the administration of fisherles In Florida, The Divislon
of Marine Raesources wlthin the Daepartment of Natural Resources apparentiy has authority to open and
close areas (based on blologlcal data), but the authority has not been exercised to the fullest
extent, The Florida legislature mlight conslder the enactment of a clearly written statute authorlizing
the Divislon of Marine Resources to use blologlcal data In opening and closing areas to shrimpling
during the year,

Relationshlp to 8,5.1.3, Measure 6:

Florida has a reciproca! agreement with Alabama concerning access to shrimpling waters, However,
there have been no agreements adopted that would provide for jolnt management, and it Is questionable
whether the Department of Natural Resources has statutory authority to make such an agreement, If
Florlda adopts the optlon, Its leglslature might provide the Department with this authority.

Retationship to 8.5.1.5, Measure 8:

Florida's Department of Natural Resources presentiy has authority to regulate "the method,
manner, and equipment used In the taking of shrimp," but there Is no Indlication that ongolng research
to develop gear Is being conducted.

Relationship to 8.,5.1.6, Measure 9: ) -

I f Florida adopts seasonal closure of a portion of the Dry Tortugas Shrimp Grounds, 1+ wili
require leglsiative actlon, Presently, Sec, 370,151 closes an area designated as the Tortugas Shrimp
Bed, Florida might find it useful to amend this law so that [t also dlfferentlates the seasonal
closure of a delineated portlion of the Dry Tortugas Shrimp Ground., Alternatively, the Division of
Marine Resources |s authorlized by Sec, 370,15 to control the method, manner, and equlpment used {n the
taking of shrimp, as well as lImiting and defining the areas where shrimp can be taken. There appears
to be sufficient authority to regutate a seasona! closure of the Tortugas Shrimp Grounds, which could
be accompl!shed'w!+h a speclflc subsectlion for thls area,

Relatlonship to 8.,5,1.8, Measure 11:

Florlda has legislation authorizing the acqulsitlon of the various data listed In the recommen—
dation, but the provision !s not enforced,

Other measures would have Iittle or no effect on Florida's existing laws and policles,

8.6 Enforcement Requirements

Enforcement agents of NMFS will be required.
Coast Guard alrcraft and patrol vessels are needed for patrol,

8.7 Cooperatlive Research Requlirements

Data needs [n the fishery have been ldentified by the Interdiscliplinary team whlich prepared
Christmas and Etzold (1977),

These data are also needed under FCMA and are therefore adopted here. However, priorities may
differ; for example, adequate socloeconamic data are critically needed,
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8.8 Perm{t Requirements

No permlts are required except as may 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!l population = 1,000
50 percent at-sea enforcement mode
Patrol days required = 83

Cost of patrol days = $232,400
Alrcraft hours required = 83

Cost of alrcraft hours = $83,000
Enforcement offlcers requlred = 1,4
Cost of offlcers = $35,000

Subtotal = Tortugas closure = $350,400
8,9,1.2 Texas Closure (45 days) Measure No., 2:

Estimated vessel poputatlion = 1,500
50 percent at-sea enforcement mode
Patro!l days requlred = 125 (annual)
Forty=flve day patrol requirement = 16
Cost of patrol days = $44,800
Alrcraft hours required = 16

Cost of alrcraft hours = $16,000
Enforcement of flcers requlred = 0.3
Cost of offlcers = $7,500

Subtotal - Texas closure = $68,300

8.,9,1.3 Shore~slde enforcement for Inspectlons relative to mandatory reporting, etc., Measure No, 11:
Estimated vessel population - 4,000
50 percent shore-slde enforcement
Inspection days required = 667
Inspectors required = 3.0
Cost of Inspectors = $75,000

8.9.1.4 Investigations to support sea and shore enforcement:
Total sea and shore staff required = 4.7
Investigators flgured at 30 percent of (a) above
Agents required = 1.4
Cost of agents = $35,000

8.9.1.5 Support for all enforcement of forts:

Total sea, shore and Investigative = 6,1
Support flgured at 10 percent of (a) above
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Support staff requlired = 0.6
Cost of support = $15,000

8.9,1.6 Total staff years of effort required and total cost of vesse! and alrcraft patrols,
Inspections, investigations and support:

Staff years requlired = 6,7
Total cost = $543,700

8,9,2 Expected State and Federal Revenues, Taxes, and Fees

No changes in exlstling revenues are expected other than those which would be required to obtaln
baslc catch-of fort data to manage the stocks.
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9,0 STATEMENT OF COUNCIL [INTENTION TO REVIEW THE PLAN AFTER APPROVAL BY THE SECRETARY

I+ is the Intention of the Gulf of Mexico Fishery Management Counci| to monitor and review the
plan and implementing regulations on a continuing basis, after its approval by the Secretary, The
Counclil intends that the Secretary of Commerce, after consultation with the Council, develop annual
estimates of MSY, DAH, DAP, OY and TALFF using +he methodology developed by the Counci| and specified
in Section 4.7, The Secretary will develop the data necessary to derive the speclfications according
to the equation(s) In the plan, The Secretary will publish the yearly figures as a notice for public
review, The Council will monltor the management regime closely to assure that It attains the desired
objectives of the management plan,
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