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2.0 INTRODUCTION 

The Magnuson Fishery Conservation and Management A d  (Publ ic Law 94-265) provides f o r  exclusive 
United States management author i ty  over the f ishery  resources w l th in  a f lshery  conservation zone 
extendlng from the seaward boundary t o  the United States t e r r i t o r i a l  sea ( three naut ical  miles f o r  

the  Gulf of Mexico states of Loulsiana, Mississippi ,  and Alabama and nine naut ical  mlles f o r  Texas and 
the  west and northwest coasts of F lor ida)  t o  a po in t  200 mlles from shore. Responsibi l i ty f o r  
developing a shrlmp f ishery  management plan f o r  the Gulf of  Mexlco i s  vested i n  the Gulf of Mexico 

Fishery Management Counci I; and Imp lementatlon and enforcement of any regulat ions per t  inent t o  the 

management of f i sher les  w i th in  the f lshery  conservation zone are the  respons ib i l i t y  of the  Secretary 
o f  Commerce and Secretary of the Department wherein the U.S. Coast Guard i s  located. 

Successful implementation of the plan w i l l  requ i re  un i ty  of purpose between federal regulat ions 
and those of the f i v e  Gulf states (Florida, Alabama, Mississippi, Louisiana, and Texas). Author i ty 

f o r  implementing s ta te  regulat ions i s  vested i n  the  F lor ida Department o f  Natural Resources, the 
A labama Department of  Conservat ion and Natural Resources, the Mississippi  Mari ne Conservat Ion 

Commission, the Loulsiana W l l d l l f e  and Fisheries Commission, and the Texas Parks and W i l d l i f e  

Commission. 

The f lshery  addressed i s  canposed o f  s i x  species, occurring I n  the  area of Ju r i sd ic t ion  o f  the  
Gulf of Mexico F ishery Management Council as we1 l as i n  the t e r r i  t o r i  a1 seas adjacent thereto and the  

assoclated bays, in lets,  wetlands, and upland areas as appropriate. Spec1 es Include brown shrimp 
(Penaeus aztecus Ives), white shrimp (Penaeus se t i fe rus  Llnnaeus), pink shrimp (Penaeus duorarum - 1 Burkenroad), and royal red shrimp (Hymenopenaeus robustus Smith 1, plus seabobs (Xiphopeneus kroyeri  
He l le r )  and rock shrimp (Sicyonla b rev l r os t r i s  Stimpton), which are incidental  bycatch. The manage- 
ment uni t i s  t o  be equal t o  the f ishery  throughout I t s  range; however, federal implementation w l  l l 
occur only i n  the  f lshery  conservation zone. 

B lo log lca l  aspects of the shrimp specles have been reviewed, and the maximum probable catch i s  
estlmated at:  (see Sec. 4.7.1.1) 

Brown shrimp -- 132 m i l  l l on  pounds ( t a l l s )  per year 
White shrimp -- 64 m i l l i o n  pounds ( t a i l s )  per year 
Pink shrlrnp -- 20 m l l l l o n  pounds ( t a i l s )  per year 
Royal red shrlmp -- 0.392 m i l  l l on  pounds ( t a i l s )  per year 

Each year's take of brown, white, and pink shrlmp w i l l  be heavi ly Influenced by water s a l l n l t y  
and temperature during c r l t l c a l  perlods of estuar ine shrlmp growth. Maximum sustalnable y i e l d  (MSY) 
estimates f o r  the seabobs and rock shrimp cannot be made wi th  any author i ty  because they are caught 
inc iden ta l l y  by fishermen t rawl lng fo r  the  other species. 

Seabobs and rock shrimp are caught lncldental  t o  the three main species of penaeld shrlmp. MSY 
estimates are weakened because of lack of data. 

None o f  the stocks appear t o  be b i o l og l ca l l y  overfished. 

Major concern f o r  fu tu re  stocks I s  re la ted t o  concern fo r  adequate habitat ,  pa r t i cu l a r l y  f o r  the  
estuarine-dependent brown, white, and pink shrimp, which account f o r  most of  the annual shrlmp 
harvest. 

The genus Hymenopenaeus i s  the same as Pleot icus according t o  l sabel Farfante. 



The e f fec ts  of  shrimping on sea t u r t l e s  and inc iden ta l l y  caught f i n f i s h  are considered I n  the  

plan. 

The f ishery i s  the most valuable and probably the  most diverse I n  the nation. Harvesters include 

(1)  a large commercial f l e e t  f i sh ing  the Inshore, nearshore Gulf, and open Gulf waters, (2) an 
undetermined (but large) number of recreat ional shrimpers mainly f i sh ing  the inshore and nearshore 
Gulf waters, and (3) a substantial number of b a i t  shrimpers mainl y f ishing the inshore waters. 
Processed products include frozen, canned, fresh, and breaded shrimp as we1 1 as a host of  special ty 

items. Present management regimes d i f f e r  i n  the f ishery  over the allowable s ize of shrimp a t  f i r s t  

harvest as s lze i s  re la ted t o  whom can harvest and process the shrlmp. 

Unfortunately, socioeconomic data are i nsu f f i c i en t  fo r  t h i s  complex f ishery  t o  evaluate f u l l y  the  
r e l a t i v e  needs of various user groups f o r  shrimp of d i f f e ren t  sizes. Care has therefore been taken I n  
making recommendations t o  reduce the waste o f  current c u l l i n g  pract ices so t h a t  one user group w i l l  
not be favored over another. No recommendations are made on l lm i t l ng  f i sh lng  e f f o r t  because the 
resource I s  not biologica l l y overf lshed. There i s  insuf f i c i  ent socioeconomic data t o  suggest methods 

o r  reasons, consistent wi th  MFCMA, t o  l i m i t  ent ry  a t  t h i s  time. 

During a period o f  publ ic  review of the D r a f t  Fishery Management Plan and Environmental Impact 

Statement, 21 publ ic  hearings were held and w r i t t en  canments were received by mail. Publ ic comments 
and responses are contained i n  the  Final  Environmental Impact Statement. 

The plan 1s t o  be reviewed annual l y  so t h a t  management measures can be evaluated f o r  t h e i r  f a k -  
ne is  and effectiveness and so t ha t  other methods o f  optimlzlng y l e l d  can be assessed. 

Problems i n  the  Fishery (See Section 8.3) 

The Councll has iden t i f i ed  the fol lowing problems associated w i th  the f ishery  and the present 
management regime and has prepared the plan obJectives t o  address and a l  l ev ia te  them. In a f r ee  

access fishery, a management regime t o  maxlmize prote in  y i e l d  and economic re tu rn  t o  the  f Isherman I s  

o f  importance. 

1) Con f l i c t  among user groups as t o  area and s ize  a t  which shrimp are t o  be harvested. 

2 )  Discard of shr 1 mp through the  wasteful pract ice of cu I I 1  ng. 

3 )  The continuing decl'ine i n  the qua1 ity and quant i ty of  estuar ine and associated inland 
habi tats. 

4 )  Lack of comprehensive, coordinated and eas l ly  ascertainable management au thor i t i es  over 
shr i mp resources throughout t h e i r  ranges. 

' 5 )  Conf l i c t s  wi th  other fisheries such as the stone crab f ishery  I n  southern Florida, the 
groundflsh f ishery  of the nor th  central  Gulf, and the Gulf 's reef f i s h  f ishery. 

6 )  Incidental  capture of sea tu r t les .  

7 )  Loss of gear and t rawl lng grounds due t o  man-made underwater obstructions. 

8) Par t i a l  lack of basic data needed f o r  management. 



2.1 Goal and Objectives 

GOAL: 

- 
To manage the  shrimp f ishery  of the United States waters of  the Gulf of  Mexico i n  order t o  a t t a i n  

t he  greatest overa l l  bene f i t  t o  the nat ion w l th  par t i cu la r  reference t o  food production and recrea- 

t i ona l  opportuni t ies on the basis of  the maximum sustainable y i e l d  as modified by relevant economic, 

sac1 a l o r  eco log i ca 1 factors. 

OBJECT1 VES: 

1. Optimize the y i e l d  from shrimp recru i ted t o  the fishery. 

2. Encourage hab i ta t  protect ion measures t o  prevent undue loss of shrimp habitat. 

3. Coordinate the development of  shrimp management measures by the  GMFK w i th  shrimp management 
programs of the several states, where feasible. 

4. Pranote consistency w i th  the Endangered Species A c t  and the  Marine Mammal Protect ion A c t .  

5. Minimize the Incidental  capture of f i n f i s h  by shrimpers, when appropriate. 

6. Minimize conf l i c t s  between shrimp and stone crab f ishermen. 

7. Minimize adverse e f fec ts  of  underwater obstructions t o  shrimp trawling. 

8. Provide fo r  a s t a t l s t l c a l  report ing system. 

2.2 Management Measures Cons idered and Adopted (See Sec. '8.5.1.1 ) 

I n  order t o  obtaln the above objectives, the Counci l has adopted the fol lowing management 

measures: 

Measure 1: Establ ish a cooperative permanent closure w i th  the State of F lor ida and the U.S. 

Department of  Commerce of the area delineated I n  Table 8.3-1 t o  protect  small pink shrlmp 
u n t i l  they have generally reached a s i ze  range larger than 69 t a i l s  t o  the pound. 

Measure 2: Establ ish a cooperative closure o f  the t e r r i t o r i a l  sea of Texas and the adjacent 

U.S. FCZ w l th  the State of Texas and the U.S. Department of Commerce during the time when a 
substant ial  por t ion of the  brown shrimp i n  these waters weigh less than a count of  65 t a i l s  

t o  the pound (39 heads-on shr imp t o  the pound 1. 

Measure 3: Recommend t h a t  a l  l Gu I f  states consider estab l ishing shrimp management sanctuari es 
i n  Important segments o f  nursery grounds under t h e i r  sole jur isd ic t ion.  

Measure 4: The Gulf  of  Mexico Fishery Management Council has established an internal  committee 
t o  revlew and assess the s ta tus of Gu I f  f ishery habitats, w l  t h  pa r t i cu l a r  a t ten t  ion t o  those 

factors  which might fu r the r  st imulate "the downward trends i n  quai i t y  and quantity of f i sh  
h a b i t a t ~ . ~ t  (A t lan t i c  States Marine Fisheries Commission, e t  al., 1977.) 

Measure 5: The Gulf states are encouraged t o  adopt f l e x i b l e  management procedures which would 
provide regulat ion by administrat ive agencies of the shrimp resources I n  inland waters and 

t e r r i t o r i a l  seas. 



Measure 6: The Gulf states are encouraged t o  adopt reciprocal in terna l  management decisions 
f l e x l b l e  enough t o  allow Jo in t  management of shrimp w i th  other states and w i th  the Department 

o f  Commerce. 

Measure 7: Develop and implement an educational program t o  inform shrimpers of the current 
status of sea t u r t l e  populations and of proper methods of resusc i ta t ion and re tu rn  t o  sea of 

incidental  l y  captured sea tur t les .  

Measure 8: Encourage research on and development of  shrimping gear i n  order t o  reduce t he  inc i -  
dental catch without decreasing the overal 1 e f f i c iency  of shrimplng o r  excessively increasing 

t he  cost of gear. 

Measure 9: Consistent w i th  the Stone Crab Management Plan, establ i s h  a seasonal closure of a 
por t ion of the Dry Tortugas shr imp grounds i n  order t o  avoid gear conf I i c t s  w i th  stone crab 

f i s  hermen. 

Measure 10: The Gulf of  Mexlco Fishery Management Counci I w i l l  attempt t o  reduce, where 
feasible, the loss o f  o f fshore trawlable bottom by establ ishing w l th ln  GMFMC, a committee t o  
monltor and review construct ion o f  o f fshore reefs, w i th  a t ten t ion  t o  the  needs of the reef 

f ish and shrimp user groups. 

Measure 1 1 :  A1  I s t a t i s t i c a l  repor t ing requirements w i  I I be mandatory. 

2.3 Operational De f in i t i ons  o f  Terms Used 

Acceptable Bio log ica l  Catch (ABC) I s  a seasonal l y  determined catch t h a t  may d i f f e r  f ran  MSY f o r  
b io log ica l  reasons. I t  may be lower o r  higher than MSY i n  some years f o r  species w i th  f l uc tua t ing  
recruitment. I t  may be set lower than MSY i n  order t o  rebu l ld  overfished stocks. 

Annual Crop i s  a species which I s  harvested essent ial  l y  as a 0-year c lass ( less  than one year of  
age). 

Boats are c ra f t s  t h a t  displace less than f i v e  gross tons. 

Catch Per Un i t  o f  E f f o r t  (CPUE) i s  the t o t a l  number o r  weight of  f i s h  harvested by a defined u n i t  
o f  f i sh lng  e f fo r t .  

Commercial Shrimpers are shrimpers who set 1 any por t ion o f  t h e i r  catch. 

Cul I ing i s  the pract ice o f  discarding those shrimp caught which are smal l e r  than a s ize the  
f isherman wishes t o  retain. 

Determination f o r  Total  Allowable Level o f  Foreign Fishing (TALFF). The foreign allowable catch 
i s  determined by deducting the expected domestic annual harvest f r an  the optimum yield. 

De t r i tus  I s  considered as decaying p lant  material and I t s  associated community of mlcrascopic 
p lants  and animals. 

Domestic Annual Fishing Capacity (DAFC) I s  the t o t a l  potentla1 physical f ish ing capacity of the 
f leet ,  modified by l o g l s t i c  factors. The canponents of the  concept are: 

a. An inventory of t o t a l  potent ia l  physical capacity, defined i n  terms o f  appropriate vessel and 
gear character ls t lcs  ( t h a t  Is, size, horsepower, hold capacity, gear design, etc.). 



b. Logis t ic  factors determining t o t a l  annual f ishing capacity, ( t h a t  is, var ia t ions i n  vessel 
and gear performance, t r i p  lenqth between f Ishing locations and land1 ng points, weather 
constraints, etc. 1. 

Domestic Annual Processing Capacity (DAPC) I s  the amount t h a t  can be processed i f  supplies are 
avai lable. 

Equi 1 lbrium Yie ld  (EY) i s  the  annual o r  seasonal harvest t h a t  maintains the  resource a t  approxl- 
mately the same level of  abundance (apart f r an  the e f fec ts  of  environmental va r ia t ion )  i n  succeeding 

seasons or years. 

Estuarine Dependent Species are those organisms t h a t  must complete a por t ion of t h e l r  l i f e  cycle 
w i th in  an estuary. 

Expected Domestic Annual Harvest (EDAH) I s  the t o t a l  expected catch of the U.S. shrimp f leet.  

Fishery Conservation Zone (FCZ) i s  the area of federal jur isd lc t lon,  beginning a t  the outer l i m l t  
of the states'  t e r r i t o r i a l  seas and extending 200 miles f ran shore. 

Fishing E f f o r t  i s  the t o t a l  f l sh ing  gear i n  use f o r  a speci f ied period of time. 

Fishing Mo r t a l i t y  includes a l l  deaths t o  the exploi ted populations associated w i th  the  harvesting 
~ r a c t  ices. - 

Growth Overflshlng i s  a level of  e f f o r t  whlch prevents t he  exploi ted populatlon f ran  p r w l d l n g  
i t s  maximum y i e l d  but does not impare the  reproductive capacity of the stock. 

Incidental  Catch re fers  t o  the catch of species other than the ta rge t  species (bycatch). 

Inland Waters ( Ins ide waters) are areas of s ta te  Ju r i sd ic t ion  and include a l l  bays and lagoons 
Inland from the baseline I r a n  which the t e r r i t o r i a l  sea i s  measured. 

Maximum Economic Ef f ic iency WEE) i s  t h a t  level of f i sh ing  e f f o r t  a t  which the value t o  society . 
of  the l as t  u n l t  of shrimp produced i s  equal t o  the cost  t o  society of producing t h a t  uni t .  

Maximum Economic Yie ld  (MEY) I s  the  level of harvest from the canmn property resource t ha t  
maximizes the stream of generated net i n caes  over t lme. 

Maximum Sustainable Yie ld  (MSY) i s  an average over a reasonable length of t ime of the  largest 
catch wh ich can be taken cont I nuous l y from a stock, under current envlronmental condi t ions. 

Natural Mo r t a l i t y  includes deaths f r an  a l l  causes except capture by man. 

Omnivore i s  an animal whlch eats whatever dead o r  a l i v e  animal o r  p lant  material i s  available. 

Optimum Yie ld  (OY) w i th  respect t o  the y i e l d  f r an  a fishery, means the  amount of  f lsh:  

(a) which w i  l l provlde the  greatest overai I benef it t o  the nation, w i th  pa r t i cu l a r  reference t o  
food production and recreat ional opportunit ies; and 

(b)  which I s  prescribed as such on the basis of  the  maximum sustainable y i e l d  f r an  such f ishing, 
as modified by any relevant econanlc, social, o r  ecological factor. 



Recreational Shrimpers are shrimpers who do not s e l l  t h e i r  catch. 

Recruitment Overfishing I s  used t o  denote t h a t  level of  f i sh ing  e f f o r t  which reduces the spawning 
stock s ize t o  the po in t  where there i s  a reduction I n  the amount o f  young recru i ted t o  the flshery. 

Spawner-Recruit Relationship i s  the quant i f  table re la t ionship between the  number of reproducing 
adul ts  and the resu l t i ng  number of young recru i ted t o  the fishery. 

Stock i s  a group of f i s h  manageable as a uni t .  

Target Species are the species a t  which the f ishery  I s  directed. 

T e r r i t o r i a l  Sea i s  the  area of s ta te  Ju r i sd ic t ion  extending from the basel i ne  t o  three naut ical  
m i  les seaward f o r  Alabama, Mississippi  , and Louisiana, and t o  n ine naut ical  m i  les f o r  Texas and the  
F lor ida west and northwest coasts. 

Total Allowable Level o f  Foreign Flshing (TALFF) i s  any surplus i n  the  optimum y i e l d  above the  
expected domestic annual harvest. 

Un i t  Fishing E f f o r t  i s  a measure o f  harvesting pressure whlch has been adjusted t o  account f o r  
di f ferences I n  the a b l l i t y  of boats and vessels of  d i f f e ren t  types t o  harvest the resource. 

Vessels are c ra f t s  w i th  displacement greater than o r  equal t o  f i v e  gross tons. - 
Year-class i s  the f i s h  spawned i n  a given year. 

Y ie ld  I s  the amount o f  a species harvested by man. 



3.0 DESCRIPTION OF FISHERY 

3.1 Area and Stocks Involved 

The f ishery belng addressed I s  comprised of the spec1 es l is ted below and occurs i n  the area of 

Jurisdiction of the Gulf of  Mexico Fishery Management Council as wel l  as I n  the  area of Jurisdiction 
of the various Gu I f  states including t h e i r  t e r r i t o r i a l  seas, associated bays, Inlets,  wetlands, and 

upland areas as approprlate. 

Consideration of t h i s  large area i s  necessary because of the migratory natures of the  exploi ted 
' species and fishermen, the c r i t i c a l  r o l e  of  estuaries i n  the  l i f e  cycles of the  dominant shrimp 

specles, and the impacts upland a l te ra t ions  may have on the  qua1 ity of shrimp habitat. 

Shrimp species w l th in  the f ishery  are: 

Brown shrimp (Penaeus aztecus Ives) 
White shrimp (Penaeus se t i fe rus  Linnaeus) 
Pink s h r i m ~  (Penaeus duorarum Burkenroad) 
Royal red shrimp (Hymenopenaeus robustus Smith) 

Seabobs (Xiahooeneus krover l  He l le r )  I NC I DENTAL BYCATCH 

Rock shrimp (Sicyonia b rev i r os t r i s  Stimpton) INCIDENTAL BYCATCH 

I n  addi t ion t o  these shrimp species, shrimpers also catch sea t u r t l e s  and other she1 If i sh  and 
f in f  lsh. The sea t u r t l e  catch i s  of  concern t o  the development of  t h l s  plan because a l  l t he  sea 
t u r t l e s  which occur I n  the  Gulf are l i s t e d  as e l the r  endangered o r  threatened under the U.S. 

Endangered Species A c t  wh ich proh 1 b i  t s  capture of endangered spec1 es. Though primary respons l b i  l i Iy 
f o r  protect ion of these sea t u r t l e  species l i e s  w i th  the National Marine Fisheries Service and the 
U.S. Fish and W i l d l i f e  Service, the plan contains appropriate suggestions t o  minimlze the impact on 

sea t u r t l e  populations. The incidental  catch of other she l l f i sh  and f i n f i s h  I s  also of concern 
because much of t h l s  catch I s  discarded a t  sea. Since much of the  discarded catch i s  dead o r  dies as 
a r esu l t  o f  being caught, This operation largely represents a d i r ec t  converslon o f  national resources 
i n t o  food f o r  scavengers. Many o t  these resources can be used by other national Interests. Primary 

respons lb i l i l y  f o r  managing these resources l i e s  w i th  the GMFMC, NMFS, and the Gulf states. 
Management plans are current1 y being prepared by GMFMC f o r  two maJor bycatch groups--groundf i sh  and 

reef f ish-- in which approprlate measures are suggested t o  reduce t h i s  bycatch. In  addit lon, the 
groundfish management plan contains a thorough treatment of  current e f f o r t s  t o  develop markets f o r  

these d i scarded spec! es. 

Brown shrimp range along the nor th  A t l an t i c  and Gulf of Mexico coasts from Martha's Vineyard, 
Massachusetts, t o  the northwestern coast o f  Yucatan. The range I s  not continuous but i s  marked by an 

apparent absence of brown shrimp along F lor ida 's  west coast between the  Sanibel and the Apalachicola 
shrimping grounds (Perez Farfante, 1969). In  the  U.S. Gulf of  Mexlco, catches are high along the  
Texas, Louisiana, and Mississippi  coasts. 

Mark-recapture experiments Ind icate a mixing of brown shrimp populations along the nor th  central  
and northwestern Gu I f  coast. A southward d r i f t  of  brown shrlmp o f f  the  Texas coast towards Mexico has 

been proposed (Gunter, 1962). There 1s some speculation t h a t  the Mlssissippl  River  may act as a 

ba r r l e r  t o  east-west migrat ion. 

Brown shrimp are caught out t o  a t  least  50 fathoms, though most come from less than 30 fathoms. 
The season begins In  May, peaks i n  June and July, and gradually declines t o  an Ap r l l  low. 



White shrimp range along the A t l an t i c  coast from F i r e  Island, New York, t o  Saint Lucie In le t ,  
F lorIda, and along the Gulf coast f ran  the mouth of the Ochlachonee River, Florida, t o  Campeche. In 
the  Gulf there are two centers of  abundance: one along the Louisiana coast and one i n  the  Campeche 
area (Perez Farfante, 1969). 

There appears t o  be a general mlxing of white shrimp west of the Misslssippi  River t o  a t  least  
the  northeast coast of Mexico, w i th  an observed northward migrat ion along the  MexiccrTexas shore t o  a t  
least  Aransas Pass, Texas, during the spr ing (Lindner and Anderson, 1956). A reciprocal southward 

movement i n  the f a l l  and winter has been proposed (Gunter, 1962). I t  has been suggested t h a t  again 
the  Mississippi  River may act as a ba r r i e r  i n  east-west migrat ion (Lindner and Anderson, 1956; Perez 

Farfante, 1969). 

White shrimp are a comparatively shal low-water shrimp, w i th  m s t  o f  the  catch caning f ran less 
than 15 fathoms. Annual catch has two peaks: the maJor one i n  l a t e  summer-early fa1 I, w i th  an October 
high; the minor one i s  the "Easter f isheryll on over-wintered shrimp which peaks i n  May. Largest U.S. 
catches occur west of  the Mississippi  River t o  the Freeport, Texas, area, though catch I s  considerable 
along the e n t i r e  north central  and western Gulf. 

Pink shrimp range along the A t l an t i c  f ran  lower Chesapeake Bay south t o  around the F lor ida Keys 
and up and around the Gulf coast t o  l s l a  MuJeres, Mexico. They are also found i n  the  Bermuda l slands 
and the northern coast of Yucatan. MaJor concentrations are o f f  southwest F lor ida and i n  the  south- 
eastern par t  of Gol f o  de Campeche (Perez Farfante, 1969). - 

The two maJor pink shrimp grounds i n  the  United States are the  Tortugas and Sanibel grounds i n  
southwestern F lorida. There i s  l i t t l e  movement of  shrimp between 'these grounds, and they are derived 
from largely d i f f e ren t  estuarine areas (Costel l o  and A l  ten, 1965). 

Pink shrimp catch comes mainly f r an  less than 25 fathoms, w l th  a peak catch a t  11 t o  15 fathoms. 
Because of continuous recruitment i n  southeastern Florida, the catch exh ib i t s  a broad peak October 
through May. U.S. catch i s  malnly r es t r i c t ed  t o  F lor ida and I s  greatest i n  southwestern Florida. 

Royal red shrimp are deepwater shrlmp occurring as f a r  nor th  as Cape Hatteras, North Carolina, t o  
as f a r  south as the coast o f  the Guianas, and p r imar i l y  i n  depths o f  140 t o  300 fathoms. Concentra- 
t i ons  o f  royal red are known t o  e x i s t  I n  three geographical areas: (1) east o f  St .  Augustine, Florida, 
i n  the western At lant ic ;  (2) south-southeast o f  the Dry Tortugas I n  the  F lor ida St ra i ts ;  and (3) 
southeast o f  the Misslssippi  River  Del ta  i n  the  Gulf  of Mexico (Roe, 1969). 

Seabobs are caught m s t  o f ten  i n  shallow waters a t  s i x  t o  seven fathoms o r  less and almost never 
i n  estuaries (Renfro and Cook, 1963). U.S. catch I s  highest along the Louisiana coast i n  October 
through December. 

Rock shrimp occur along the A t l an t i c  coast from V i rg i n i a  t o  the  F lor ida Keys and up along the 
Gu If coast t o  Cabo Catoche, Mexico (Cobb, e t  a l  . , 1973; Hi i debrand, 1954). MaJor concentrations occur 
a t  Cabo Catoche, Mexico, and i n  the  Cape Canaveral , Florida, area (Christmas and Etzold, 1977). MaJor 
Gulf  catch (1971-1975) comes f r an  the Panhand le area o f  F lor ida a t  depths o f  10 t o  22 fathoms 
(Christmas and Etzold, 1977). 

3.2 His tory  o f  Explo i ta t ion 

3.2.1 Domestic Fishery 



Descrlpt lon o f  User Groups 

The shrlmp f ishery  of the Gulf can be dlvlded l n t o  four general categories of users -- harvesters 

( d l r ec t l  y Involved I n  t he  tak lng of shr l mp), processors, marketers, and consumers. 

The actual tak lng o f  shrlmp I s  done by recreational fishermen, canmerclal b a l t  shrlmpers, and 
canmerclal (food) shrlmpers. The canmerclal shrlmp user category Includes employees as wel l  as owners 
of  vessels and may be dlvlded l n t o  smal l e r  boat operatlons, whlch are restricted t o  Inland bay and 
shallow offshore ac t l v l t l e s ,  and the  of fshore vessels, whlch range f r an  the  t e r r l t o r l a l  seas out  t o  

the  l l m l t s  o f  the FCZ and l n t o  forelgn waters. 

The s t ructure o f  the shrlmp f lshery  Includes a large number o f  harvesters, the  boalyard and gear 
Industry, and the  suppl l e rs  of  Ice and fue l  (essential Inputs f o r  shrlmplng operatlons). 

Processors Include the shrlmper as a f l r s t  level  processor, I f  he heads the  shrlmp. F lsh houses 
may perform one o r  a l l  processlng a c t l v l t l e s  such as headlng, peellng, gradlng, packlng I n  Ice, and 
freezing, codtlng, o r  drylng. The non-shrlmper processors handle the  shrlmp between t h e  f l sh  house 
and the purchaser. The three baslc types of processors are: (1 producers o f  "greenn (fresh) o r  fro- 
zen shrlmp; I n  1974 they accounted f o r  86.25 m l l l l o n  pounds valued a t  $152.6 ml l l lon,  o r  59 percent o f  
the t o t a l  value o f  shrlmp produced I n  the  Gulf t h a t  year; (2) "breaders," who I n  1974 produced 52.66 
m l l l l o n  pounds of breaded shrlmp (Including Imports) valued a t  $75.7 m l l l l on ,  o r  29 percent o f  t he  
t o t a l  value o f  shrlmp processed I n  the  Gulf reglon (Flor lda and Texas accounted f o r  91 percent o f  the  
breaded shrlmp); (3) canners, who generally use small- t o  medlumslzed shrlmp; such cannlng p l an t J  are 
located p r l n a r l l y  I n  south Loulslana and Mlsslsslppl ,  w l th  the greatest concentratlon found I n  the  New 
Orleans area. They accounted for  $13.1 m l l l l o n  worth of canned shrlrnp represented by 1.9 m l l l l o n  
standard cases, o r  seven percent of t he  t o t a l  value o f  a l l  shrlmp processed I n  the  Gulf reglon. In  

addlt lon, there I s  a wlde'array of specialty Items such as dried shrlmp, gudo, etc. 

Restaurants are a lso an Important processlng ent l ly .  I t  I s  estlmated t h a t  more shrlrnp a re  
consumed I n  restaurants than used I n  homes. The r o l e  of  restaurants as processors ranges from 
minlmal, I lmlted t o  the  actual cooklng process, t o  the  handllng o f  shrlmp I n  raw and unpeeled form. 

Marketlng of shrlmp Involves every stage of the Industry; the re  a lso  a re  grcups whlch engage 
so le ly  I n  marketing, w l th  t h e l r  processlng funct lon l lml ted t o  posslble repackaglng. Transportatlon 
o f  shrlmp -1s usual l y  handled by t rucks operated by the  wholesale msrketlng entitles. 

Consumers are glven a choice o f  several d l f  ferent ways t o  purchase shrlmp, ranglng from heads-on 
t o  stove-ready status. 

3.2.1.2 General Descr lpt lon o f  Flshery E f f o r t  

P r l o r  t o  the  ln t roduct lon o f  the  o t t e r  t rawl  I n  1917, most shrlmp were canmerclally harvested I n  
shallow Inshore areas wI th  haul se lnk .  Whlte shrlmp were the  main shrlmp caught and marketed u n t l l  
- the ear l y  1950s. Quantlt les o f  seabobs and brawri s,hrImp were used for .dr1ed products. Durlng these 
years, f lshlng e f f o r t s  were concentrated I n  areas where whlte shrlrnp were abundant. Fran 1917 t o  t he  
l a t e  1940s,.most shrlmp were caught f ran  vessels rlgged w l th  s lng le  o t t e r  t raw ls  whlch operated 
w l t h l n  about SIX mlles of shore. However, vessels occasionally went ou t  abcut t en  ml les and, I n  some 
Instances o f f  Loulslana, ou t  f i f t y  mlles. Wlng o r  b u t t e r f l y  nets were a lso  used I n  Loulslana passes. 
By the  ear l y  1950s, Increased markets f o r  brown and plnk shrlmp and the  d lscwery  of new f l sh lng  

grounds l n l t l a t e d  a perlod o f  rap ld  expanslon o f  the shrlmp Industry. As a resu l t ,  some vessels began 
t o  move far ther  offshore because of the  lncreaslng d l f f l c u l t y  of msklng profitable catches on t rad l -  

t l ona l  f l sh l ng  rounds. By the ear l y  1960s, U.S. shrlmp vessels were f l sh l ng  o f f  the  c a s t s  o f  Mexlco 



\ 
'I and South America. A major change I n  gear methodology took place I n  t he  l a t e  1950's w l th  the  In t ro -  

ductlon of double-rlg trawling. Two small t rawls  were pul led Instead o f  a s lng le  large net, resu l t i ng  

I n  a substantlal Increase I n  catch e f f l c lency  and a reduction of handllng problems. Double-rlg t rawls  

were used by most vessels f lshlng f o r  plnk and brown shrlmp. More recent ly  the  twln-trawl has becane 

popular I n  the offshore Gulf shrlrnp f l e e t  because o f  I t s  e f f l c lency  (Flgure 3.2-1 1). With t h l s  

arrangement four smal l t rawls  are towed Instead of two f ran a s lng le  vessel. The lnshore shrlmp 

f lshery I s  pr lmar l ly  conflned t o  the t e r r l t o r l a l  waters of  each o f  the  Gulf  states. Thereare 

numerous small boats rigged w i th  s lng le  o t t e r  t rawls  whlch harvest shrlmp canmercial l y  f r an  the bays 

and marshes. Some o f  the boats may f l sh  I n  the  Gulf durlng favorable weather condltlons, especl a1 l y  

f o r  whlte shrlmp. 

Flshlng e f f o r t s  f o r  royal  red shrlmp occur ln te rml t ten t l y  when shrlmplng along the  coast I s  poor. 
Royal red shrimp are harvested f ran vessels uslng a s lng le  trawl. The deep-water hab l ta t  o f  the  

specles necessitates the use of heavier wlnches and cables than a re  used t o  catch sha l l o rwa te r  shrlmp 

specles and, I n  general, the use of larger vessels. 

The I lve-ba l t  shrlmp f lshery  I s  generally l lml ted t o  beys and t he  shal low lnshore waters o f  t he  
Gulf. B a l t  shrimp catches on the  F lo r ida  west coast cons is t  p r lmar l l y  o f  plnk shrlmp, whlch a re  har- 
vested I n  shallow grass beds from boats equlpped w l th  s ing le  o r  double slde-frame trawls. The b a i t  

shrlmp f ishery I n  the  remalnlng Gulf states I s  usual ly dependent upon whl te  and brcun shrlmp, whlch 
a re  harvested w l th  boats rigged w i th  a s l n g l e o t t e r  trawl. Mortality o f  t he  l i v e  shrlmp I s  mfnfmlzed 
by t rawl lng f o r  short  duratlons durlng the cooler ear ly  morning hours and then r ap l d l y  so r t lng  the 
catch. The l lml ted capacity of Ilve-holdlng facl  l l t l e s  aboard the  boat and the  perlshabl I l ly of Uve 
shrlmp probably r e s t r l c t  b e l t  shrlmplng operdttons t o  areas near fhe dealer where the  catch I s  sold. 
The dealer In  turn, however, may transport  l l ve  shrlmp conslderable d l  stances, 1 .eOD 200 o r  more 
m l  les. 

Recreational shrimp1 ng e f f o r t s  are general l y  concentrated I n  shal low lnshore waters, though few 
I ndlvlduals may occasional l y  venture I n t o  the t e r r l  t o r l a l  sea durlng favorable weather condl tlons. It 
1s unlikely, however, t h a t  any recreat ional shrimpers operate I n  t he  f i shery  conservation zone. The 
boats used I n  t he  recreat lonal shrlmp f lshery  are usual ly outboard o r  inboard pleasure c r a f t  r lgged t o  
tow a s lng le  o t t e r  t rawl  ranglng f ran  about 16 t o  40 fee t  I n  width. Although most o f  the  recreat lonal 
catch I s  harvested w i th  o t t e r  trawls, other gear such as cast nets, wing nets, channel nets, and d ip  
nets may account f o r  a substantlal amount o f  the  harvest I n  local lzed areas. 

The actual amount o f  f l sh lng  e f f o r t  applied I n  the  shrlmp f lshery  and a more descr lp t lve analysls 
o f  the gear employed are dlscussed I n  de ta l l  I n  several other sections of t he  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. Flshlng e f f o r t  I n  t he  shrlmp 

f lshery from a physlcal standpoint Increases through m r e  vessels enter1 ng the f lshery and thrcugh 
more technological l y  ef f l c l e n t  harvesting techniques. More u n l t s  o f  e f f o r t  due these two factors 
occur due t o  Industry responses t o  high p r o f l t  levels and returns on Investment. Because o f  the  open 
access character ls t lc  o f  the  shrlmp f lshery and some perfods of rap ld ly  r l s l n g  product prlces, f l sh lng  
e f f o r t  sometimes reaches levels beyond t h a t  whlch y le lds sat ls factory  econanlc returns durlng ce r ta ln  
t ime periods. The reasons fo r  t h l s  occurrence I n  a f lshery and I t s  r e l a t i o n  t o  per lod lca l l y  poor f l n a r r  
c l a l  years I n  t he  shrlmp f lshery  are dlscussed I n  de ta l l  I n  Sectlons 3.5.2.3 and 5.1.2. 

3.2.1.3 Catch Trends 

Trends In  the  shrlmp f lshery  dlscussed here are based on two data sets. The f i r s t  I s  t he  
reported cunmerclal catch by species (U.S. Department of  Commerce, 1959-1975). The second I s  the  r e  
ported cunmerclal landings by s t a t e  (U.S. Department of  Commerce, 1880-1975). These two data sets are 
ncrt Identical . The catch I s  the  amount o f  shrlmp caught I n  a specf f l c  Inshore o r  o f fshore area. 
Landings are the  t o t a l  catch, whose o r l g l n  may not be known, delivered a t  a po r t  and so ld  canmerclally. 



3.2.1.3.1 Comnercial Catch Trends by Species 

Annual Catch Patterns 

+ 
The average annual reported canmercial catch o f  shrimp L o n e  standard deviation) by species i n  

the U.S. Gulf area: 

1 + 
Brown shrimp 66.5 - 16.6 m i l  l l on  pounds ( t a i l s )  

1 + 
White shrimp 36.9 , 7.2 m i l  l i on  pounds ( t a l l s )  

1 + 
Pink shrimp 13.0 - 1.8 m l l l i o n  pounds ( t a l l s )  

Royal Red shrimp * + .83 - .091 m i l  l i on  pounds ( t a i l s )  

Seabob shrimp ** + 1.4 , 1.6 m l l  l i on  pounds ( t a l l s )  

Rock shrlmp *** -331 -358 m l  l l l o n  pounds ( t a i l s )  

1963-1977 

* 1959-1975 

** 1959-1975 

'** 1971-1976 

The m s t  recent information, 1977, indicates t h a t  brown, white and pink shrimp account f o r  97 per-nt 
o f  the t o t a l  catch. This r e f l e c t s  essen t ia l l y  no change f ran  the average t o t a l  catch of 98 percent 
f o r  the 1959-1975 period. 

Shr l mpers, processors. consumers, and resource managers recogn l ze  the  h i s t o r l ca  l annual va r i  a t  ion 
i n  annual catches of the domlnant species (brown, white, pink). The vulnerabi l i t y  of  shrimp during 
t he  c r i t i c a l  estuar ine growth phase t o  environmental perl-ubations I s  t he  basic cause o f  catch 
va r ia t ion  (Section 4.1 ). G r i f f i n  and others (1976) calculated a y i e l d  funct ion f o r  shrimp using t he  
level of discharge from the Mississippi. Discharge was useful because o f  i t s  impact on s a l i n i t y  and 

temperature whi le the shrimp a re  i n  the  nursery ground. Two recent incidences o f  env i r onen ta l l y  
induced problems w i  t h  shrimp product ton resul ted I n  the  Smal i Business Adminlsfration (SEA) declaring 
areas of Louisiana and Texas t o  have suffered econanic disasters. Tropical storms I n  coastal areas o f  
Texas during 1979 caused heavy ra ins which SBA found t o  adverse1 y a f f e c t  the  shrimp catch. Heavy 
spr ing r a i n f a l  I s  i n  Louisiana durlng 1980 were Judged by SBA t o  have severely impaired brown shrimp 
catch. Both o f  these natural events caused unacceptable var iat ion, I n  t he  eyes o f  SBA, i n  earning 

potent la l  of  smal l businesses. The var ia t lon  I n  catch of the  three minor species 1s m r e  re la ted t o  
t he  market condit ions and the  supply of other shrimp than t o  va r la t lon  l n  t h e i r  abundance. Thls 1s 
particularly evident f o r  seabob shrimp. Pr imar i ly  a fa l l -ea r l y  winter f ishery  o f f  Louislana, cqtch has 
f a l  len on1 y once between 1969-1975 canpared t o  the  white shrimp f ishery dec l i  ne i n  catch during f i ve  of 
those years (Fig. 3.2-1 and Fig. 3.2-2). 

Catch f o r  a glven year appears t o  be Independent of the p reced ing  year's catch. The absence o f  
any def ined spawnerrecru i t  re la t lonshlp suggests t h a t  the shrlmp catch can f luc tua te  widel y f r an  year 
t o  year. The c r i t i c a l  determinant 1s estuar ine environmental condit ions which vary annually, o f ten  
times rad ica l  ly. No apparent o r  s ign l f  icant  l inear trends i n  annual catches o f  brown, white, o r  pink 
shrimp (Flg. 3.2-1 and Table 4.7-1) have yet  been detenined. 
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Figure 3.2-1.  Annual reported commercial catch  o f  brown, whi te ,  
and pink shrimp from the  US Gulf o f  Mexico (US Dept. Com., 
Gulf Coast Shrimp Data, 1959-19773. Weight is i n  pounds o f  
t a i l s .  
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Figure 3.2-2. Annual reported coqescial catch of seabob 
(1963-1975) and royal red shrimp (1963-1977) from 
the U.S. Gulf of Mexico (U.S. Dept. Corn., Gulf Coast 
Shrimp Data, 1963-1975). 
Weight is in pounds of tails. 



Annual catch of mlnor specles has increased w l th  t ime (Table 4.7-3). AS e f f o r t  lncreased t o  
harvest mJor  specles, the catch of m i  nor spec1 es increased (Table 4.7-1 ). Annual catch of royal red 

shrimp ranged between 4,600 and 270,000 pounds of. t a i l s  w l th  an average Increase of 14,000t 5,000 

pounds of t a i l s  per year (1963-1976). 

The acceptabl l l i y  of seabob shrimp I n  Loulslana by the  cannlng industry was I n  par t  responsible 
f o r  the  catch Increase over the  1963-1975 perlod (Flg. 3.2-2). The seabob catch r esu l t s  I n  pa r t  f ran 

lnc lden t la l  catch during wh l t e  shrlmplng activities (Table 4-7-51, though a targeted f lshery develops 
when p r i ce  I s  high and other shrlmp a re  I n  shod' supply (P. Juneau, personal canmunlcatlon, 1978). 

The reported catch of rock shrlmp I s  r e l a t i v e l y  recent, w i th  the f l r s t  repor t  occurrlng I n  1971. 
Catch for the 1971-76 period I s  l ls ted I n  Table 4.7-3. Rock shrlmp a re  mostly caught Incldental  l y  
w l th  other specles, especlal ly plnk shrlmp (Table 4.7-9), however, a small dlrected f lshery does exlst. 

Area D l s t r l bu t l on  o f  the  Catch 

The reported canmerclal catch of shrlmp I s  classified by NMFS In to  21 areas along the  U.S. Gulf 
coast (Flg. 3.2-3). 

The average annual commercial catch by area I s  canpared f o r  brown, whlte, and pink shrlmp I n  Flg. 
3.2-4 and f o r  royal  red, seabob, and rock shrlmp I n  Flg. 3.2-5. 

Brown and whlte shr Imp exh I b l  t a simi l a r  broad peak I n  catch f ran the  Apa lachee t o  Brownsvl I 6 
areas. Pink shrlmp catch I s  substant ial  In  the  Key West t o  Apalachee Bay areas. There I s  l i t t l e  
overlap of domlnant plnk areas w l th  brown o r  whlte shrlmp. 

Brown shrimp catch nonnal l y  exceeds two m l  1 l l on  pounds o f  t a l  I s  annual l y  I n  each o f  the  NMFS g r l d  
areas i n  the  B l  lox1 t o  Brownsvl 1 l e  areas. The Freeport area normal l y has t he  largest  catch, averagl ng 
12 m i l l l o n  pounds of t a l l s  annually. WhJte shrlmp catch normally exceeds four m l l l i o n  pounds o f  t a l l s  
annually I n  the Baratarla, Terrebonne, and Atchafalaya areas. Catches f r an  the  Rockefel ler thrcugh 
Freeport areas are a lso normally hlgh, averaglng about 2.5 m l l l l o n  pounds o f  t a l l s  annually. Plnk 
shrlmp harvest I s  concentrated I n  the  Dry Tortugas areas w i th  an annual catch o f  n ine m l l l l o n  pounds 
o f  ta l l s .  

There are two main areas f o r  the  royal red shrlmp catch. One I s  o f f  t h e  Dry Tortugas areas; the  
other i s  o f f  the mouth o f  the Mlssisslppl  Rlver and IS reported f o r  the B i l o x l  and Baratar la  areas. 
Catch I s  highest from January through June and i n  September and occurs a t  depths o f  100 t o  300 
fathoms. Seabob catch I s  nonnal l y  h lghest I n  waters assocl ated w i th  the  Lou1 slana coast, peak catch 
normal l y  occurrlng I n  the Atchafalaya area a t  0.5 m l  l l l on  pounds annual ly. Rock shrlmp catch (1971 t o  
1975) I s  malnl y l lmlted t o  waters assdciated w i th  Florlda. Annual catch I s  highest i n  the  Panama C i t y  
and Apa lachee areas. 

Month, Depth, and Size Patterns I n  Catch o f  Brown, Whlte and Pink Shrimp 

Brown and white shrlmp exh ib l t  d i s t l n c t  annual cycles I n  t h e l r  abundance and s f r e  a t  d i f f e ren t  . 
depths l'n the  shrlmplng grounds of the  U.S. Gu If. Although plnk shrlmp have an expected size-depth 
re la t ionsh ip  (Sectlon 4.1 1, t h e l r  seasonal and s ize  patterns I n  reported canmerclal catch are nut as 
dramatlc as those of brown and wh I t e  shrimp; p l  nk shrimp have a more o r  less cont lnua 1 recruitment I n  
t he  Dry Tortugas area and F lo r ida  has practiced area closures t o  protect  undersized plnk shrimp. Plnk 
shrimp catch (Flg. 3.2-8) exh l b i t s  a peak from October thrcugh May a t  11 t o  15 fathoms. Seasonal pat- 
terns I n  s i ze  o r  depth of catch are not pronounced because of the f a i r l y  continual recruitment of plnk 
shrlmp I n  t he  Dry Tortugas area and closure of the Tortugas shrlmp bed by F lor lda t o  protect  u n d e r  
slzed shrlmp. 



Area code  index  t o  prominant c i t y ,  bay, o r  f e d e r a l  game r e s e r v e  a s s o c i a t e d  

w i t h  t h e  area: 

Key West 
Dry Tor tugas  
Everglades 
Naples 
Tampa 
Tarpon Spr ings  
Apalachee 
Panama C i ty  
F o r t  Walton 
Mobile 
B i l o x i  
Chandeleu C 
Bara t a r i a  
Terrebonne 
Atchafa laya  
R o c k e r f e l l e r  
Ca lcas i eu  
Galves t on 
F reepor t  
Corpus Chr i s  t i  
Brownsvi l le  

F i g u r e  3.2-3. N a t i o n a l  Marine F i she ry  S e r v i c e  Shrimp F i s h e r y  Gr id  Zones 
i n  t h e  US Gulf of Mexico (US Department of  Commerce, Gulf 
Coas t  Shrimp Data,  1959-1975). 
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Figure 3.2-4. Average reported commercial catch of brown, white, and pink 
shrimp along the US Gulf Coast (US Dept. Corn., Gulf Coast 
Shrimp Data, 1959-1975). Catch is represented as averages 
reported for the 21 NMFS statistical reporting zones along 
the US Gulf Coast (Fig. 3.2-3). 
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Figure 3.2-5. Average reported commercial catch of  seabob (1963-1975). 
rock (1971-1975). and royal red shrimp (1963-1975) a long 
t h e  US Gulf Coast (US Dept. Coo., Gulf Coant Shrimp Data. 
1963-1975). Averagea are  f o r  t h e  21 NKFS s t a t i s t i c a l  
reporting zone. (Fig .  3 .2-3) .  



As shown i n  Fig. 3.2-6, the  f lshery  on &year class brown shrlmp normally s t a r t s  i n  inland waters 
I n  May on shrimp of a count greater than 67 t a i l  s t o  the pound. The 1 nshore catch peaks I n  June a t  an 

average catch of 6.6 m l l l i o n  pounds o f  t a l l s .  Although It conslsts malnly of smaller s lze shrlmp, 

t h i s  Inshore catch i s  popular among recreat ional and smal l boat canmerclal shrimpers whose gear does 

not normally a1 low them t o  f l s h  the  open waters of  the Gulf. 

The offshore f lshery f o r  brown shrlmp peaks i n  July and August a t  depths o f  11 t o  20 fathoms. 
The dominant s l ze  class I n  the reported canmerclal catch i s  31 t o  40 t a l l s  t o  the  pound. The actual 
average s lze shrlmp caught may be much smal l e r  slnce a considerable number o f  understzed shrlmp a re  
discarded o f f  the Texas coast (Baxter, 1973; Sections 4.7 and 8.3) and the  prlmary brown shrimp catch 

during t h l s  t ime also occurs o f f  the  Texas coast. 

The September brown shrlmp catch 1s dominated by 26 t o  30 tal ls- to-thepound shrimp a t  16 t o  20 
fathoms. The catch becanes fur ther  restricted t o  deeper waters and larger shrlmp I n  October t o  
December. The January t o  Ap r l l  pat tern 1s relatively constant, w i th  greatest catch I n  open Gulf 
waters of  21 t o  40 fathoms and of shrimp of a count less than 21 t a l l s  t o  the  pound. 

The slzedepth-month patterns i n  white shrlmp catch are not as simple as those o f  brown shrlmp, 
but they do r e f l e c t  the annual nature of the whlte shrimp's l i f e  cycle. The f ishery  on t he  0-year 
class wh i t e  shr Imp, spawned i n  the  spr 1 ng and summer, essent la1 l y  beg1 ns I n  August and September 
(Fig. 3.2-7). The whlte shrlmp catch I n  in terna l  waters contalns much larger s ize shrlmp than does 
the brown shrimp catch. Thls s i ze  di f ference r e f l e c t s  the rap id  growth r a t e  of whlte shrlmp and t h e l r  
tendency t o  leave the  estuarles a t  a larger s l ze  than brown shrimp. Catch remains canparatlvely hlgh 
from August t o  November, though It i s  essent i a l  l y  l lmlted t o  water shoreward o f  1 1 fathoms. The can- 
parat ive Increase I n  shrimp catch I n  t he  68 t a l l s  and over count group i n  October through December 
r e f l e c t s  a decl lne i n  the  growth r a t e  o f  white shrlmp as we l l  as a mlgrat ion o f  shrlmp t o  deeper 
waters. Both of these phenanena a re  associ ated w l  t h  co ld  f ron ts  advanci ng during these months and the  
accanpanying decl lne i n  temperature. 

Catch dec l 1 nes fran December through February. The- dec 1 I ne r e f  lects, I n  part, adverse weather 
condit lons f o r  shrlmping but also the dwindllng supplles and comparatively small s lze o f  whlte shrlmp 
durlng t h i s  period. 

I n  March through June w i th  the  spr ing warming of the estuarles and shallow Gulf, t he  overwintered 
white shrlmp are belleved t o  exh l b l t  an Increase I n  t h e i r  growth rates. This increase I s  re f lec ted  I n  
the  canmerclal catch: peak s ize  classes of white shrlmp s h l f t  f r an  those greater than 67 t a i l s  t o  the  
pound t o  31 t o  40 t a i l s  t o  the pound I n  March, t o  shrlmp 15 t o  20 t a l l s  t o  the  pound i n  June and July. 
The May and June inshore catch o f  wh i t e  shrimp r e f  lec ts  the reentry of  overwi n t e r l  ng wh i t e  shrlmp i n t o  
the  estuaries f o r  a perlod o f  pre-spawning growth. 

Catch by Slze, State, and Specles f o r  Brown, White and Plnk Shrlmp 

D i f f e ren t  harvestlng sWateglss have developed among the several Gulf  states. These differences 
large ly  r e l a t e  t o  t h e  evolut ion o f  the  dominant f isher ies a t  d l f f e ren t  tlmes (Section 3.2.1.2). The 
LoulsIana-Mlsslsslppl f lshery  developed canparatlvely ear ly  on Inshore and nearshore Gulf con- 
centrat ions of white, brown, and seabob shrlmp. The brown shrimp f lshery  i n  Texas and t he  plnk shrlmp 
f ishery  I n  F lor lda developed I n  t he  1950s on of fshore concentrations o f  shrimp i n  canparatively deep 
water. In  large par t  local management s t l l l  r e f l e c t s  the needs of the  h l s t o r l ca l  f l sher les  i n  these 
areas f o r  shrlmp of ce r ta in  sizes o r  of t h e l r  gear restrictions l l m l t l n g  the depth of harvest. 

Tables 3.2-1 and 3.2-2 canpare estimates o f  the  average canmerci a l  (1963 t o  1976) catch of brown, 
whlte, and plnk shrimp I n  the  varlous reported s lze  categories i n  terms o f  pounds and estimated number 
(see Table 3.2-2 f o r  method i n  whlch number o f  shrimp were estimated). 
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Figure  3.2-6. Brown shrimp average c a t c h  i n  t h e  US Gulf by s i z e ,  c l a s s ,  
depth,  month (US Dept. Com., Gulf Coast Shrimp Data, 1959--275). 
Code t o  s i z e  of shrimp: 1 = under 1 5  ta i l s  per  pound; 
2 = 15-20 t a i l s  per  pound; 3 = 21-25 t a i l s  per  pound; 4 = 
26-30 ta i l s  per  pound; 5 = 31-40 ta i l s  pe r  pound; 6 = 41-50 
t a i l s  per  pound; 7 = 51-67 ta i l s  per  pound; ,8  = 68 and over  
t a i l s  pe r  pound. 
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Figure 3.2-7. White shrimp average ca tch  i n  t h e  US Gulf by s i z e ,  c l a s s ,  
depth, month (US Dept. Com., Gulf Coast Shrimp Data, 1959-1975). 
Code t o  s i z e  of shrimp: 1 = under 15  tai ls  per  pound; 
2 = 15-20 t a i l s  per  pound; 3 = 21-25 t a i l s  per  pound; 4 = 
26-30 t a i l s  per  pound; 5 = 31-40 t a i l s  per  pound; 6 = 41-50 
t a i l s  per  pound; 7 = 51-67 t a i l s  per D O U ~ ~ ?  R = r Q  ---' ---- - -  .. 
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Figure 3.2-8. Pink shrimp average ca t ch  i n  t h e  US Gulf by s i z e  c l a s s ,  
depth, month (US Dept. Corn., Gulf Coast Shrimp Data, 1959-1975). 
Code t o  size of shrimp: 1 = under 1 5  ta i ls  pe r  pound; 
2 = 15-20 t a i l s  pe r  pound; 3 = 21-25 t a i l s  per  pound; 4 = 
26-30 t a i l s  pe r  pound; 5 = 31-40 t a i l s  per  pound; 6 = 41-50 
t a i l s  per  pound; 7 = 51-67 t a i l s  per  pound; 8 = 68 and over  
t a i l s  per  pound. 3-15 



Catch from the states of Mlsslsslppl  and Alabama were canblned due t o  s l m l l a r i t l e s  I n  t he  mlnlmum 
s lze  of harvest and overlapping areas I n  the reported catch s ta t l s t l cs .  

The brown shrlmp catch o f f  the  Texas coast accounts fo r  46 percent o f  the  t o t a l  poundage and 25 

percent of the number o f  brown shrlmp caught canmerclal l y  I n  the  U.S. Gulf of ~ex l co .  The catch asso- 

c la ted w l  t h  Loulslana accounts f o r  40 percent of  the poundage but 64 percent of  the number o f  canmer- 
c l a l l y  caught b r w n  shrlmp. The apparent discrepancy l l e s  I n  the  f ac t  t h a t  Loulslana I s  estimated t o  

harvest a tremendous number of shrlmp I n  the  smallest canmerclal s lze category, some 54 percent o f  
average t o t a l  catch of b r w n  shrlmp I n  the Gulf. Much of these shrlrnp a re  u t l l l z e d  I n  t he  Loulslana 

cannlng Industry. Converse1 y, the  reported catch of brown shrlmp o f f  Texas, peaks a t  a larger slze, 

31 t o  40 t a l l s  t o  the pound of shrlmp. There a re  no shrlmp canneries I n  Texas and much o f  t h l s  p r e  

duct I s  u t l l  lzed by the  fresh-frozen Industry. The l n t r odud lon  o f  several peel lng machlnes has 
recent ly  a l  lowed u t l l  IZatlOn of smal l e r  shrlmp, however. The Mlsslsslppl-Alabama and F lo r lda  catches 

o f  brown shrlrnp exh lb l t  a peak catch a t  51 t o  67 t a l l s  t o  the  pound s lze category. 

Loulslana has by f a r  t he  largest  catch o f  whlte shrlmp, accounting f o r  some 82 percent by number 

and 77 percent by welght o f  the  average reported catch. As w l th  brown shrlmp, t he  peak I n  catch 
occurs In  the  smallest canmerclal s lze group, though there I s  a canparatlvely be t te r  mlx o f  larger 
s l ze  shrlmp than wl th  brown shrlrnp. The Texas whlte shrlmp catch peaks a t  a s l ze  s lm l la r  t o  t he  brown 
shrlmp catch, o r  31 t o  40 t a l l s  t o  the pound. Though the F lor lda whlte shrlmp catch peaks a t  the  same 
s ize  class as I t s  brown shrlmp catch, the  Mlsslsslppl-Alabama catch of whlte shrlmp peaks a t  a larger 
slze, 15 t o  20 t a l l s  t o  the pound I n  terms of welght, and 31 t o  40 t a l l s  t o  the  pound I n  t e n s  o f  - 
number. 

F lor lda accounts f o r  98 percent o f  the pounds and numbers of plnk shrlmp caught I n  the  reported 
camnerclal f lshery  of the U.S. Gulf of  Mexlco. Pounds and numbers both peak a t  a s i ze  of 51 t o  67 
t a l l s  t o  the pound. 

Although the previously mentioned d i f ference I n  harvestlng strategies has resu l ted I n  larger 
shrlrnp belng harvested I n  Texas vls-a-vls LoulslanbMlsslsslppl ,  there has been a trend toward landlng 
more smal l shrlmp. Cal l  louet, et. al. (1979) repor t  t h a t  f o r  brown and whl te  shrlmp I n  both Loulslana 

and Texas there was a slgn I f  lcant  t rend  toward Increased proportlons of smal l shrlmp I n  t h e  1959 t o  
1976 catches. Loulslana catches contaln greater proportlons of smal l shr Imp than Texas catches. It 
I s  Important t o  nate t h a t  the  proportion o f  Loulslana Inshore catch In  t h e  68 c a n t  and smaller cate- 

gory lncreased markedly durlng 1963 t o  1976 w l th  the  major change occurring between 1973 t o  1976 
(Sass, 1979). Sass repor ts  t he  major change t o  be I n  the  s l ze  canposlt lon o f  the  whlte shrlmp catch. 

3.2.1.3.2 Landlng Trends by State 

The h l s t o r l ca l  pat tern of landlngs among states durlng 1880-1975 I s  evJdent I n  Flgure 3.2-9. 
Landlngs data d l f f e r  from the  catch data used I n  t he  precedlng sectlon. Landlngs a re  reported I n  
heads-on u n l t s  and are a t t r i bu ted  t o  t he  s t a t e  where off-loaded regardless o f  catch tocatlon. Due t o  
t he  lengthy h l s t o r l ca l  perlod portrayed, the data may nut have been co l  lected consistently; however, 
t he  data a re  su l tab le  for  reflecting tong run trends and accurately deplct  I n  recent t lme t he  frequent 
fluctuation I n  landlngs. 

Before about 1920, Loulslana and Mlss lss lpp l  were the  domlnant shrlmp producing states I n  t he  
Gulf. Between 1920 and 1948 t h e  f l sher les  o f f  Texas and Alabama began t o  r l v a l  t h a t  o f  Mlsslsslppl. 
A t  t he  same tlme, ~.oulslanats tandlngs far  exceeded any of the  other states. Durlng these ear l y  years 
t he  f lshery was malnly an Inshore and shal low water f lshery predominantly of whl te  shrlmp, w l th  mlnor 
catches of seabob and brown shrlmp used malnly as dr led shrlmp. After World War II, t he  f lshery began 
t o  expand. Sudden Increases of landlngs I n  Texas and F lo r lda  were due t o  the  d lscwery  of concen t re  
t l ons  of of fshore populations of b r w n  and plnk shrlmp, respectively, and t he  successful development 
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Figure 3 .2 -9 .  Annual reported commercial landings of shrimp (heads-on) by 
Gulf s t a t e  (US Dept. Corn., 1880-1975). Note that landings 
data are for heads-on shrimp off-loaded within a s t a t e  
regardless of where they were caught. This graph i s  not 
d irec t ly  comparable with catch data used i n  t h i s  report. 



of markets f o r  these specles. The gradual decl lne I n  landlngs from Flor lda (west coast) a f t e r  1954 
may r e f l e c t  a change I n  landlng patterns of shrlmp caught I n  Central and South Amerlca. The dramatlc 

decl lne i n  landlngs I n  Loulslana f r an  1945 t o  about 1961 may r e f l e c t  a sallnlty-Induced s h l f t  I n  
estuar ine productlon o f  the s t a t e  from predomlnantly whlte shrlmp t o  a mlxture o f  brown and whlte 

shrlmp. However, data are l nsu f f l c l en t  t o  support t h l s  hypothesis. 

The perlod from the mld-1950s t o  1979 c l ea r l y  deplcts two Important features of shrlmp Iandlngs. 
F l r s t  a mature f lshery  I s  evident from the  standpolnt t h a t  landlngs overa l l  are ne l ther  lncreaslng 

nor decreaslng over tlme. The matur l ty I s  also v l s l b l e  f ran  the  f ac t  t h a t  no trend I n  t he  share of 
landlngs has developed slnce the  mld-1950s. Flor lda landlngs may have decreased s l l g h t l y  but 

Loulslana and Texas have malntalned t h e l r  respect lve relatlonshlps. Flgure 3.2-9 also reveals t h a t  

maJor fluctuations I n  landlngs are common. Peaks and val leys occur frequent ly and are large I n  magnl- 
tude. Slnce 1955 the  annual landlngs have reversed the trend set  I n  the  precedlng year on t he  average 
about 50 percent. Thls I s  Interpreted t o  mean t h a t  landlngs f o l  lowlng a good (bad) year are equal l y  
l l k e l y  t o  Increase or  decrease. Shrlmp buslnesses are o f ten  f lnanc la l  l y  stressed by the  va r la t lon  I n  

landlngs. The f l gu re  (3.2-9) Indicates t h a t  shrlmp harvesters cannot assure themselves of a stable 

catch by Journey lng t o  adjol  nlng states. General ly, poor (or  successful seasons occur slmultaneousl y 
I n  the  states. 

3.2.1.4 Descr lpt lon o f  Vessels and Gears Employed 

Early Gulf coast shrlmp trawlers were generally shallow-draft open s k l f f s  ranglng I n  length I r a n  
15 t o  25 fee t  and powered by Inboard gasollne englnes. These ear ly  designs were gradually replaced I n  
the  1920's by trawlers constructed wl th  decks and p l  l o t  houses (Chrlstmas and Etzold, 1977). The 
lntroduct lon o f  the dlesel englne I n  the  1930s was considered a major advancement over gasollne 
englnes I n  terms of safety, r e l l a b l l l t y ,  and reduced maintenance. The l lm l ted  holdlng f a c l l l t l e s  and 
range of these ear ly  t rawlers conflned shrlmplng operatlons t o  areas relatively near t he  maJor 
shrlmplng ports. As a resu l t ,  many coastal areas of the Gulf were lnaccesslble t o  the  small t rawlers 
(Johnson and Llndner, 1934, c l ted  I n  Chrlstmas and Etzold, 1977). 

U n t l l  t he  l a t e  1 9 4 0 ~ ~  canmerclal shrlmp landlngs I n  the  Gulf of  Mexlco consisted pr lmar l l y  of  
whlte shrlmp ( I d y l l ,  1963). By the  ear l y  1950s, however, lncreaslng quantities o f  brown and plnk 
shrlmp were belng caught and sold I n  response t o  a growlng publ lc acceptance o f  these un faml l l a r l y  
pigmented specles ( I d y l l ,  1963). The strong demand fo r  shrlmp and the  openlng o f  new f l sh lng  grounds 
o f f  Florlda, Alabama, Texas, and Mexlco l n l t l a t e d  a perlod o f  rap ld  growth I n  t he  s i ze  of the  shrlmp 
f leet .  The expanslon o f  of fshore f l sh lng  grounds dictated the need f o r  larger vessels w l th  greater 
horsepower capable of rema l n l  ng a t  sea f o r  extended perlods. lnnovat Ions I n  des lgn and construct Ion, 
such as steel  hu l l s  and onboard freezer unlts, were Incorporated I n t o  the  newer o f fshore trawlers of  

the  l a t e  1940s (Chrlstmas and Etzold, 1977). 

Capt lva ( 1966) stated t h a t  t he  modern trends I n  the  des lgn and construct Ion o f  shr Imp trawlers 
were: (1) the  lncreaslng use of all-welded steel construct lon Instead o f  wood; (2) more powerful 
englnes, (3) onboard Insta l  l a t i on  o f  so r t  lng, ~ackaglng, and freezlng equlpment; (4) more comfortable 
crew accanmodatlons; (5) development of  multipurpose vessels whlch may be rap l d l y  rerlgged w l th  a 
va r le l y  of  f l sh l ng  gears; (6) modern hydraulic equlpment; (7) lncreased use of modern e lect ron ic  
equlpment; and (8) lncreased use of newer h u l l  materials such as alumlnum and flberglass-reinforced 
plastics. 

The shr Imp boat deslgn most commnl y seen I n  the  o f f  shore waters of t he  Gulf of  Mexlco I s  
belleved t o  be a der lvat lon of Greek deslgns used I n  the sponge f lshery  on t he  F lor lda west coast 
( I dy l l ,  1963). The ~ lF lo r lda - type~  vessels are characterlzed by the  forward placement of  the  
wheelhouse and englne roan. Current constructlon trends are toward larger o f fshore Florlda-type 
vessels ranglng from 75 t o  80 fee t  o r  more I n  length (Chrlstmas and Etzold, 1977). 



The T3iloxi-typeN vessel design, w i th  the  wheelhouse and engine roan a f t ,  I s  used pr imar i ly  f o r  

shrimping i n  the inshore waters of  the Gulf region ( Idy i I, 1963). These vessels range from 30 t o  45 
feet  i n  length and are less canmn than the Florida-type,designs ( I dy l l ,  1963). 

The boats used I n  inshore shrimp f isher ies are made of wood o r  f iberg lass and range I n  length 
from 16 t o  50 feet. Most of  the boats use gasoline-powered inboard o r  outboard motors f o r  propulsion, 
and some may be equipped wi th  powered winches t o  r e t r i e ve  nets. The smal l e r  boats are rigged i n  a 
va r i  ety of ways and are primari l y conf ined to .  sheltered lnshore waters. The larger boats m y  
occasionally f i s h  of fshore I f  weather condit ions are suitable. The ttmsquitow f l e e t  of  Louisiana i s  
made up of numerous smal l boats, general l y operated by one person, t h a t  shr lmp canmerci a l  l y i n  the 
inshore bays and marshes. These boats a re  t y p i c a l l y  shal low-draft, open sk i f fs .  

Deep-water t rawl  i ng f o r  royal red shr imp i n  t he  Mississippi  and Tortugas grarnds has been 
stead1 l y increasing I n  the  past few years. Royal reds are f ished by wood, steel, and aluminum vessels 
ranging i n  length from 56 t o  86 feet. Most of the vessels are double-rigged and are capable of 
shrimping In  both the  shallow and deep water o f  the Gulf. Smaller vessels and boats usual ly do not 
have the  winch capacity o r  su f f i c i en t  stab1 l i t y  i n  rough seas t o  f i s h  f o r  royal reds (Klima and Ford, 
1970 1. 

Although the o t t e r  t rawl  i s  t he  m s t  canmn of the  gears used i n  the  Gulf  shrimp f isheries, other 
kinds of gear are a lso used. The s t a r  t rawl  was developed f o r  shallow-water shrimping i n  t he  Gulf of  
Mexico (Marinovich and Whiteleather, 1968, c i t ed  i n  Kiima and Ford, 1970). Sideframe trawls, used 
almost exclusively t o  harvest b a l t  shrimp on the F lor ida west coast f ran  Cedar Key t o  Naples - 
(Woodburn, e t  al., 1957; Saloman, 19651, are v i r t ua l  l y  unknown i n  the  other  Gulf states. Researchers 
a re  conducting experiments w i  t h  the  e l e c t r i c  traw I, beam traw I, separator traw I, and excluder panels. 
Other gear types used by both commercial and recreational shrimp f lshermen include haul seines, cast 

nets, channel nets, wing nets, and push nets. 

The haul seine was the prlmary gear used t o  harvest shrimp u n t i l  t he  in t roduct ion of t he  o t t e r  
t rawl  i n  Beaufort, North Carolina, between 1912 and 1917 (Christmas and Etzold, 1977). Tui ian (1920) 
repor ts  t h a t  the o t t e r  t rawl  was introduced i n t o  the Louisiana shrimp f l sher les  I n  1917. The use of 
t he  o t t e r  t rawl  spread rap ld ly  amng shrimp fishermen I n  Louisiana because of the increase I n  catch 
per man-hour possible over haul seines. 

An o t t e r  t rawl  conslsts of  a heavy mesh bag w i th  wings on each side designed t o  funnel the  shrimp 
i n t o  the codend o r  t a l l .  A pa i r  of o t t e r  boards o r  t rawl  doors posit ioned a t  the end of each wing 
ho ld  the m u t h  of the net open by exert ing a downward and outward force a t  towing speed. 

The two basic o t t e r  t rawl  designs used by the Gulf shrimp f l e e t  are the f i a t  and the semi-balloon 
t raw ls  (Klima and Ford 1970). The m u t h  of the f i a t  t rawl  I s  rectangular I n  shape, whereas the m u t h  
o f  the semi-bal loon design forms a pronounced arch when i n  operation. The basic design of each t rawl  
type i s  shown I n  Figure 3.2-10. The semi-balloon deslgns tend t o  maintain an e f f i c i e n t  shape under 
repeated towing strains; f l a t  nets requl re  per iod ic  rer lgg ing and rehanging t o  maintain maximum 
e f f i c iency  (Christmas and Etzold, 1977). The two-seam semi-balloon t rawl  (Figure 3.2-10) was i n t r o -  
duced i n  the Gulf of  Mexico i n  1947 (Marinovich and Whiteleather, 1968, c i t ed  i n  Christmas and Etzoid, 
1977). The two-seam design was f o l  lowed by the development of the four-seam semi-bal loon traw I, wh ich 
has tla shorter j i b w i  t h  wings on e l  ther  s ide between the top and bottom be1 lies," whereas the tttop and 
bottom be1 l i e s  were joined d i r ec t l y  togethertt i n  the two-seam design (Christmas and Etzoid, 1977). 
The four-seam t rawl  maintains an ef f i c i  ent shape under tow1 ng s t ra ins and therefore creates less 
resistance l n  the  water than the two-seam trawl. 

About 90 percent of  the fishermen l n  the  royal red f ishery  use 55 t o  7 5 f o o t  f l a t  o t t e r  trawls, 
and the remainder use semi-bal loon t rawls  ranging I n  width f ran 45 t o  60 f ee t  (Klima and Ford, 1970). 



H CODEND 

Gulf  flat net 

CODEND 

Gulf four-seam semi-balloon trawl 

CODEND 

Two-seam semi-balloon trawl . 

Star net 

Figure 3.2-10. Diagrams of the four basic designs of otter trawls used 
by the Gulf of Piexico shrimp fleet (after Christmas and 
Etzold 1977). 



Sled or Dummy door 

F i g u r e  3.2-11. Diagram of t h e  twin- t rawl  r i g  ( a f t e r  H a r r i n g t o n  e t  a l .  1972) .  



Try nets are smal I o t t e r  t rawls  about 12 t o  15 fee t  i n  width whlch are used t o  t e s t  areas f o r  
shrlmp concentrations. These nets are towed during regular t rawl  I ng operations and 1 1  f ted 

periodically t o  allow the fishermen t o  assess the  amount of  shrimp and other  f i s h  and s h e l l f i s h  being 
caught. These amounts I n  t u rn  determine the length of t ime the large t rawls  w i l l  remain set. 

U n t i l  the l a t e  1950ts, most shrlmp vessels pul  led s ing le  o t t e r  t rawls  ranging f ran 80 t o  100 fee t  
I n  width ( I dy l l ,  1963). Double-rlg t rawl ing was Introduced i n t o  the shrlmp f l e e t  during the  l a t e  
1950's. The single large t rawl  was replaced by two smal l e r  trawls, each 40 t o  50 feet  i n  width, whlch 

were towed simultaneously f ran  s tou t l y  constructed outr iggers located on t he  por t  and starboard sldes 
o f  the vessels. The por t  t rawl  was towed about 150 fee t  I n  back of the  starboard t rawl  t o  prevent 
fouling. The advantages of double-rig t rawl ing a re  (1) Increased catch per u n i t  of  e f fo r t ,  (2) fewer 
handling problems w i th  the smal I nets, (3)  lower i n l t l a l  gear costs, ( 4 )  a reduction I n  costs asso- 
c ia ted wi th  damage o r  loss of the nets, and (5) greater crew safety ( I dy l  I, 1963). 

The haul seine conslsts of a large rectangular panel of  webbing ranglng up t o  1,000 fee t  i n  
length and 20 feet  I n  depth. I t  was mainly used before 1917. A t  t h a t  t ime mesh s ize ranged f ran  0.5- 
t o  1.5-inch bar and a large crew was required t o  set  and f l sh  the net. Typical ly, a co rk l lne  buoyed 
t he  top of the net and a lead l l n e  was attached t o  the bottom edge. Haul seines were frequent1 y 
constructed w i th  bags o r  pockets where the captured shrlmp were forced t o  congregate. Although the 
haul seine I s  no longer used t o  harvest canmercial quant i t ies  of  shrlmp, It i s  s t i l l  licensed I n  some 
states. 

Cast nets a re  used mostly by sportsmen along t i d a l  creeks, bayous, and weirs where shrlmp 
congregate seasonal ly. Cast nets are c l rcu lar ,  usual l y  ranging f ran  s i x  t o  12 fee t  I n  diameter, wrth 
a lead l lne sewn around the periphery of the net. A cord l ine  passes through a metal o r  p l as t i c  
t h  lmb le  i n  the  center o f  the net  and rad i  ates out t o  several smal l e r  cords wh ich a re  attached a t  even 
In te rva ls  t o  the lead l ine. Cast nets a re  usual l y  constructed of ny Ion webbl ng w l  t h  a 0.25- t o  0.75- 
Inch mesh. The nets are thrown I n  a c i r cu l a r  pat tern and allowed t o  sink t o  the  bottom. The cord 
I l n e  I s  pul led In, causing the leadl ine t o  be drawn t o  the center o f  the net  where the  shrimp a re  
trapped. 

Channel nets are stat ionary nets whlch resemble o t t e r  t rawls  and catch emlgratlng shrimp I n  
narrow cuts and bayous I n  areas w i th  large t l d a l  amplitude. The mouth of the  net  I s  held open w i th  
anchors o r  poles Instead of t rawl  doors. The contents of the net are per lod lca l l y  dumped i n t o  a small 
s k i f f  o r  a box located onshore. 

B u t t e r f l y  o r  wing nets are bags constructed of nylon webbing whlch are hung on a rectangular 
frame and attached t o  the side of a boat. Boats equipped fo r  f fbut ter f  l y "  shrimplng anchor themselves 
heading i n t o  the current and lower the nets i n t o  the  water perpendicular t o  the gunwales. The t i d a l  
currents are then allowed t o  sweep emigrating shrlmp l n t o  the mouth of the  net. The net can be 
checked without ra is ing  the frame by l i f t i n g  the codend on board w i th  a lazy l l n e  and emptying the 
contents l n t o  a sor t ing box. The net i s  then put overboard t o  resume f lsh lng wh I l e  the catch I s  
sorted. 

Push nets, which are occasionally used t o  catch shrlmp i n  shallow-water areas of F lor lda and 
Texas, are small mesh bags hung on rectangular frames. The operation o f  a push net usual ly lnvolves 
an Individual wading and pushing the net  before him I n  shallow water. 



Table 3.2-3; - Est imates  of Foreign Catch ( i n  t a l l s )  of Shrimp (1971-1976) 
i n  Waters Now Considered a s  Within t h e  US Fishery  Conservation 
Zone of t h e  Gulf of Mexico (Data from Char les  Fuss, NMFS, 
persona l  communication 1978). 

Foreign country involved: T o t a l  
Bordering Estimated catch  es t imated 

Year 
s t a t e  Cuba Mexico Panama fo re ign  

F lo r ida  1971 57,440 0 0 57,440 
1972 10,240 0 0 10,240 
1973 20,480 0 0 20,480 
1974 75,000 0 75,000 
1975 135,000 105,000 0 240,000 
1976 0 0 0 0 

6-year average  

Texas 1971 
1972 
1973 
1974 
1975 
1976 

6-year average  



Table  3.2-4. Eacimte .  of Monthly Foreinn E f fo r t  and Catch Direc ted  Touard Shrimp (1971-1976) i n  Uaterm N m  
Conaidered a 8  Within t he  US Fiahery Conservation Zone of t he  Gulf of Uexlco (Data from 
Char lea  Puea, W S ,  peraonal c o l u n i c a t i o n  1978). Weight i m  t a i l  weight.  

P r i n c i p a l  Enthcd E a t h a r d  ~ e t k . c e d  EmtfP.t*d E a t h t d  Border in8  lUr 
8 U t U  f i s h l n g  h e r  of c a t c h  pe r  r o t a 1  c a t c h  

monchs vessele f i : r : a z  vese.1 days v e s s e l  day (pound.) 

F l o r i d a  1971  - 
1972 - 
1973 - 
1974 - 
1975 J u l y  
1976 - 

F l o r i d a  

F l o r i d a  

1971 June  
J u l y  
August 

1972 June  
J u l y  

1973 - 
1974 J u l y  

October 
1975 J u l y  

Auauet 
1976 - 

1971 January  1 0  16 160 215 - 
F e b w r y  6 1 6  96 240 57.440 

1972 F e b n u r y  2 ' 1 6  32 320 10.240 
1973 F e b n u r y  4 1 6  64 320 20.480 
1974 J m u a r y  - 1 30 30 500 

November 4 3 0  120 500 75.000 
1975 February 3 30  90 500 

August 6 30  180 500 135,000 
1976 - - - - - - 
1971 September 
1972 - 
1973 , A p r i l  

b Y  . 
June  
J u l y  
Augusc 

1974 A p r i l  
h Y  
June  
J u l y  
August 

,1975 June  
J u l y  
Auguac 

1976 June  
J u l y  
Au8u.t 

T u a a  1971  - - - - - - 
1972 , - - - -- - - 
1973 - - - - - - 
1974 - - - - - - 
1975 - - - -- - -- 
1976 January 1 30 30 

September 
350 

5 60 300 
October 

350 
1 30 30 350 126.000 



3.2.2 His tory  o f  Foreign Explo i ta t ion 

3.2.2.1--3.2.2.3 General Descr ipt ion o f  User Groups, Fishing Ef for t ,  Vessels and Gear Employed 

Foreign shrimp f i sh ing  i n  the  U.S. Gulf of  Mexico has been v i r t u a l l y  nonexistent i n  1977-1978 
(Charles Fuss, NMFS, personal communication, 1978) as a resu it of the passage of the MFCMA. P r i o r  t o  
1971, Mexican vessels had been shrimping I n  U.S. waters f o r  many years; Cubans entered the f ishery i n  

1971, and same Panamanian boats shrimped o f f  Texas i n  1976 (Table 3.2-3). Annual harvest f o r  the  
years 1971-1976 ranged from zero t o  2.8 m i l l i o n  pounds I n  resources i n  Inland waters and i n  t a i l s  o f f  
Florida. Mexican harvest o f f  Texas ranged from zero t o  2,783,000 pounds I n  ta i l s .  Cuban boat a c t i v i t i e s  
o f f  Texas were concentrated i n  the  mnths  o f  June, July, and August, the  peak brown shrimp season 
(Table 3.2-4). I t  i s  estimated t h a t  30 boats worked 29 days per month and harvested 408,000 pounds i n  

t a i l s  per mnth. Mexican boats, present i n  the same waters during the same period, i n  1971 to ta led 
345 and took an estimated 2.3 m i  1 l i o n  pounds. The catch f e l  1 sharply i n  ensuing years. Cuban boat 
a c t i v i t i e s  o f f  F lor ida occurred mainly durlng the winter mnths; f r an  one t o  ten vessels were 
involved, and the take was as high as 135,000 pounds i n  t a i l s  annually. Seven Mexican vessels took 
105,000 pounds of shrimp t a i l s  o f f  F lor ida i n  July 1975 (Charles Fuss, NMFS, personal cunmunication, 
1978). Foreign vessels are of t he  same conf igurat lon as t he  U.S. o f fshore f l e e t  and u t i l i z e  s im l la r  

gear. 

3.2.3 Fishing i n  Foreign Waters 

The United States and Mexico signed a t reaty  I n  November, 1976, concerning U.S. shrimping acti_vlty 
i n  Mexico's por t ion of the Gulf of Mexico affected by the 200-mile extended ju r i sd ic t ion .  A threeand 

one-half year phaseout period was negotiated, and a l l  U.S. shrimp f i sh ing  w i t h i n  Mexico's 200-mile 
o f fshore f ishing zone was terminated by January, 1980. 

H is to r i ca l  U.S. Shr im~ ina  A c t i v i t v  i n  the  Gulf o f  Mexico 

The shrimp grounds i n  the Gu I f  of  Mexico begin wi th  Area 1 o f f  the southwestern t i p  of  F lor ida 
and extend t o  Area 40 j u s t  o f f  Quintana Roo; these areas and depth zones i n  ten-fathom increments a re  
shown i n  Figure 3.2-12. Areas 1 t o  21 o f f  the U.S. coast, and Areas 22 t o  40, o f f  Mexico's coast, 
conform t o  those used by the National Marl ne F isher i  es Service (NMFS ) i n  co i  l e d  i ng and report ing 
shrimp landings data. 

Landings from Mexican waters decreased from around 18 t o  10 m i l l i o n  pounds f o r  the  period 
1962-1974 wi th  the average f o r  the  l as t  f i v e  years belng 9.6 m i l l i o n  pounds (Table 3.2.5). The 
decrease i n  landings came from regions 31 t o  40 o f f  the  Yucatan Peninsula where catch dropped f ran  12 
m i l l i o n  pounds t o  four m i l l i o n  pounds. Landings f ran Areas 22 t o  30 remained f a i r l y  constant a t  f i v e  
t o  s i x  m i  l l ion pounds. During 1970-1974, 90 percent of  U.S. shrimp landings came from U.S. waters and 
10 percent from Mexican waters. Within the l as t  f i v e  years almost two-thirds of the landings f ran  
Mexican waters came from Areas 22 t o  30 on the Texas side o f  the Gulf. 

Total  value of catch (nanlnal do1 lars)  from Mexican waters (Areas 22-40) remained f a i r l y  constant 
a t  $13 ml l l ion.  Areas 22 t o  30 have becane r e l a t i v e l y  more valuable t o  Gulf shrimpers i n  t he  U.S. 
than Areas 31 t o  40. While Mexican vessels began t o  f i s h  i n  U.S. waters i n  t he  ear ly  1970s, t h e i r  
catch and associ ated value was negl l g i  bie. 

Days fished i n  Mexican waters decreased from around 30,000 t o  16,000 between 1962 and 1974. Most 
noticeable i n  t h i s  s h i f t  was between 1965 and 1966 when days f ished d rqped  i n  Areas 31 t o  40 of 
Mexlcan waters. Days f ished i n  Areas 22 t o  30 of Mexlcan waters remal ned nearly constant a t  about 
10,000 days f o r  the 13-year period. 





Dis t r ibu t ion  of Landings from Mexican Water 

Landings data f o r  the period 1970 t o  1974 Indlcate t h a t  more than 99 percent of  the catch f ran  
Mexican waters was landed i n  F lor ida and Texas (Table 3.2.6). For the  f i v e  Gulf states an average of 
85.0 m i l l i o n  pounds (90 percent) o f  t he  shrimp landed during the  1970-1974 period came from U.S. 
waters whereas 9.5 m l l l i o n  pounds (10 percent) came f ran  Mexican waters. Eighty-nine percent of  
F lor ida landlngs (and revenue) came f r an  U.S. waters and 11 percent f r an  Mexican waters. Texas was 
somewhat m r e  dependent on Mexican waters slnce 17 percent of  I t s  landings and 19 percent of  i t s  reve- 
nue came from Mexican waters. 

Table 3.2.5. Total landing and value by U.S. vessels and days flshed from s t a t i s t i c a l  repor t ing areas 
i n  Mexican waters o f  the  Gulf of  Mexico, 1962-1974. 

Land i ngs Va l ue Days Fished 
Year 22-30 31-40 22-40 22-30 31-40 22-40 22-30 31-40 22-40 

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 7.5 4.0 11.5 6.7 3.7 10.4 

Source: G r i f  f i n  and Bea t t i e  (1978). 



Most of the catch taken from Mexican waters and brought t o  Texas was landed i n  the  por ts  of  
Brownsui l le  and Por t  Isabel. For these two ports, located across the R io  Grande River f ran  Mexico, 
58 percent of the landings come from U.S. waters and 42 percent from Mexican waters. Thus, vessels 

operating out of  Brwnsv i  l le  and Por t  Isabel were very dependent on Mexican waters. 

Based on a G r i f f  i n  and Bea t t ie  (1978) a r t i c l e ,  Table 3.2.7 shows the  number of F lor ida and Texas 
vessels t h a t  were estimated t o  be d i r ec t l y  af fected by the 200-mile extended j u r i sd i c t i on  by Mexico 
before the phase-in of  the  f lshing moratorium was begun. The average number of Texas vessels t ha t  

fished i n  Mexican waters f o r  the period 1971-1974 was 565; f o r  Flor ida, the  average was 85. O f  t he  565 
Texas vessels, 464 fished i n  Areas 22 t o  30, 207 fished i n  Areas 31 t o  38 and 59 fished I n  Areas 39 t o  

40. The F lor lda vessels were more dependent on Areas 39 t o  40 where 80 of the  85 vessels f ished. 

Only nine of the F lor ida vessels f ished i n  Areas 31 t o  38 and only one fished i n  Areas 22 t o  30. 

Economic Consequence o f  Mexican Extended Jur i sd ic t ion  

G r i f f i n  and Bea t t ie  (1978) r e l l e d  on economic theory and s t a t i s t i c a l  models t o  estimate t he  e c e  
nanic consequences of extended Mexican j u r i s d i c t  ion. The nature and extent of  the  econanic losses 
estimated were h igh ly  dependent on assumptions made w i th  respect t o  shrimp prices, costs, length o f  
adjustment period and a l te rna t l ve  uses of shrimp vessels. 

S l l gh t l y  more than 10 percent, 30,600 units, of the t o t a l  e f f o r t  ( rea l  days f ished) expended by 
U.S. shrimpers on the Gulf shrimp f lshery occurred i n  Mexican waters durlng the  1970-1974 period 
( G r i f f  i n  and Beattie, 1978). In t h e i r  anal ysis, G r i f  f i n  and Bea t t i e  (19781, assumed t h a t  these 30,600 
u n i t s  of  e f f o r t  (Em I n  Figure 3.2-13) would be diverted t o  U.S. waters when Mexicofs extended juri; 
d l c t l on  went i n t o  f u l  l e f f ec t  i n  1980. Assuming t h a t  the  U.S. Gulf o f  Mexico f lshery was i n  open- 
access equi l ibr ium where t o t a l  value product (TVP) equals t o t a l  cost (TC), a temporary d isrupt ion o f  
t h a t  equl i i b r ium was expected. 

Present Value o f  Negative Rent Stream 

When the 30,600 un i t s  of  e f f o r t  exerted i n  Mexican waters were diverted t o  U.S. waters over a 
three and one-half year period ending i n  1980, the industry as a whole was estimated t o  incur negative 
ren ts  temporarily. Since ren t  i s  zero a t  equi l ibr ium i n  an open-access common property resource, ren t  
( r )  was temporari l y  negative due t o  the excess e f fo r t .  The term ren t  re fe rs  t o  "excess prof its." 
Excess p r o f i t  may be defined as a re turn over and above the  normal p r o f i t  re tu rn  t o  labor and capi ta l  
used i n  the fishery. 

The expected 1 ncrease I n  ef f o r t  ( E ~  = 30,600) resu l ted  i n  an increase i n t o t a l  value product of  
shrimp from $147.6 m i l  l i on  t o  $156.4 m i l  l i on  and i n  t o t a l  cost (TC) f r an  $147.6 m i  l l i o n  t o  $161.4 
m l l l i o n  ( G r i f f i n  and Beattie, 1978). A t  291,400 u n i t s  of  e f fo r t ,  ren t  accruing t o  the f ishery  would 
be a negative $5.1 m l l l i o n  per year. 

Assuming the Industry was no longer i n  equi l i b r ium a f t e r  being r a v e d  f ran  Mexican waters, it 
moved toward the equl l lbrium e f f o r t  level of 260,800 u n i t s  I f  cost-price re la t ionships d id  not change. 
The magnitude of the rea l  cost t o  the industry can be represented by t he  annual stream of net loss 
over t h a t  period of t ime u n t i l  equl l ibr iurn i s  reached. Table 3.2.8 shows t he  present value of the 

stream of losses f o r  a l te rna t i ve  adjustment periods ranging fran one t o  seven years, and pr ices per 
pound o f  shrimp landed ranging fra 61.70 t o  $3.00 assuming a ten  percent discount r a t e  over time. 
Adjustment was assumed t o  take place i n  equal increments of e f f o r t  each year u n t i l  equl l lb r ium was 
reestabl  lshed (1 .e., a t  260,800 u n i t  o f  e f  for t ) .  

A t  a p r i ce  of $1.70 (see Table 3.2-8 f o r  other p r i ce  and time scenarios) per pound of shrimp 
landed, and a three-year adjustment period, the present value o f  the  stream o f  net losses was es t i -  
mated t o  be $8.6 mi l l ion.  Assuming the same pr i ce  and discount r a t e  but f i v e  years t o  ad just  the  net 



Table 3.2-6. Total pounds and value (and percentages) of  shrimp landed i n  the f ive Gulf states, 
F l o r  Ida, Texas and Brownsvl I le /Por t  l sabel by areas of the Gu l f of  Mexlco, average over 
the  f i v e  years, 1970-1974. 

Area Flve Gulf States F lor ida Texas Brawnsvi l l e  d 
.Port Isabel 

Pounds Dol lars  Pounds Dol lars  Pounds Do1 tars Pounds Dol lars  

(mi I )  ( m l  I )  (mi I) (ml 1 )  ( m i  I )  (ml I ) (mi I ) (mi I 

U.S.: 
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) 

Mexi co: 
22-30 6.0 8.7 t * 5.9 6.8 6.0 8.6 

(6) (7) (13) (12) (34) (37 

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: G r i f f i n  and Bea t t ie  (19781, p. 17. 

Table 3.2-7. Number of vessels f r an  Texas and F lor ida f ishing I n  the  Gu If  of  Mexlco by areas, 
1971-1974. 

----------- Texas Vessels-------------- ---------- F lo r ida  Vessels--------- 

Tota I * Total * 
Year 22-40 22-30 31-38 3 9 4 0  22-40 22-30 3 1-38 30-40 

1974 444 393 153 30 79 1 5 7 7 

Average 565 46 5 207 59 85 1 9 80 

*Exclusive o f  dupl icat ion 

Source: G r i f  f i n  and Bea t t ie  (1978). 



present value of the stream of losses was estimated t o  be $12.1 m l l  lion. Obviously, the  longer the  
adjustment period, the  larger the  loss. 

Also presented i n  Table 3.2.8 are estimates of the present value of the  negative ren t  stream 
assuming a l te rna t i ve  shrimp prices. Since a change I n  product p r i ce  s h i f t s  TVP and thus the  
equi I i brium e f f o r t  level, the es t  imates presented assume t h a t  costs of  product ion sh i f ted  simu l ta -  
neously so t ha t  the same (260,800) equi l ibr ium e f f o r t  level was maintained. Given t h i s  assumption, 
the  present value of the  stream of losses was estimated t o  be $12.8 m i  l l i o n  assumi ng a 52.50 shrimp 
p r i ce  and three years t o  adjust. A t  the same shrimp p r i ce  but assumi ng a f ive-year adjustment period, 
t he  present value of t he  loss stream was estimated t o  be $ 18.0 m i  l lion. 

Table 3.2-8. Present value of U.S. cost  due t o  Mexico's extended j u r i s d i c t i o n  I n  the  Gulf of  Mexico 
f o r  a l te rna t i ve  adjustment periods and product pr ices (assuming equl l ibr ium e f f o r t  a t  
260,800 un i t s  and a ten percent discount rate.) 

Exvessel P r i ce  Per Pound 
Years t o  
ad j u s t  $1 -70 $2.00 $2.50 $3.00 - .......................... m l  1 l i on  do1 lars--------------------------- 

Source: G r i f  f I n  and Bea t t l e  (1978) 



3.3 History of  Management 

3.3.1. Management Inst i tu t ions,  Pol ic ies, Ju r i sd ic t ion  

Inland water management of the Gulf shrimp f ishery  i s  based on t he  laws and regulat ions of the  
f ive states af fected. A l  I t he  states have r e s t r i c t  ions on the  s lze of shrimp wh ich may be taken; a1 1 
have exclusive s t a t e  author i ty  f o r  the  determination of shrimping seasons; a l  I requ i re  l icensing of o r  

permits f o r  various types of shrlmp dealers and vessels; a l l  provide f o r  r es t r i c t ed  waters t o  some 
degree; a l l  have penalt ies f o r  v io la t ions of laws and regulations; Florida, Alabama, Mississippi, and 
Louis iana have some admi n i s t r a t i ve  author i ty  t o  negot l a t e  r ec i  procal shrimp agreements w i th  other 

states whi le Texas has none. A l l  Gulf states have agencies concerned w i t h  wetlands management; shrimp 

hab i ta t  protect ion i n  nursery areas canes w i t h i n  t h e i r  purview as advisory o r  rule-making bod1 0s. 
Florida, Louisiana, Mississlppl, and Alabama have federal ly approved Coastal Zone Management Programs 
which would embrace a l  I the  laws and regulat ions of the governing bodies, both local and state, 
a f fec t ing  the  state-controlled shrimp f ishery and nursery areas. The f i v e  states a l l  have repor t ing 
requirements, but t he  type of information asked f o r  and the  di  I lgence w i t h  which It i s  sought vary. 
Louislana, Mississippi, and Alabama are authorized t o  co l l e c t  taxes based on volume f ran  shrimpers 
and/or processors. None of the  states have a l i m i  ted entry law. 

Alabama: The Department of Conservatlon and Natural Resources i s  responsible f o r  shrimp f ishery 
management. I t s  powers include determination of open and closed seasons, regulat ion of time, place, 
and method of tak lng seafood, and author i ty  t o  requ i re  submission of s t a t i s t i c a l  information f ran  
shrimpers and processors. Di rect  supervlsion of seafoods i s  handled by the'Departmentls D fv ls ion  o_f 
Marine Resources, headed by a d i rec to r  named by the  Canmissioner of Conservatlon and Natural 
Resources. A thirteen-member advisory board meets a t  least  twice each year t o  review regulat ions prc- 
posed by the  Commissioner and t o  estab l ish pol i c y  on proposed legislat ion. The advlsory board can 

rev ise or  repeal regulat ions proposed by t he  Commissioner, o r  it can adopt i t s  own regulat ions by a 
two-thirds vote and the  consent of the  Governor. A1  l seafood i n  stateowned waters i s  declared t o  be 

s t a t e  property. Wetlands management i n  Alabama i s  under the  j u r i s d i c t i o n  of t he  Coastal Area Board 
(appointed by the  Governor). I t s  area of author i ty  begins a t  t he  ten-foot contour I i neand  i s  con- 

- cerned w l th  habl t a t  protection. A fourteen-member advlsory canmittee of experts i n  a l  I f i e l  ds of 
coastal usage advises t he  Coastal Area Board. Alabama has entered i n t o  reciprocal shrimp agreements 

w i t h  Loulslana, M lss~ss ipp i ,  and Florida. 

Texas: Overal l cont ro l  of t he  Texas shrimp f ishery i s  e i t he r  vested I n  t he  six-member Parks and 
W i l d l i f e  Commisslon appointed by the  Governor o r  cont ro l led by the  leglslature. The Commission 
establishes ru les and regulat ions I n  some coastal counties and may adjust  t h e  closed Gulf season; 

enforcement I s  hand led by t he  Texas Parks and W i I d 11 f e  Department. The Texas Shrimp Conservation A c t  
i s  appl icable a1 I along t he  Texas coast because t h e  Commission has adopted it as a regulatory policy. 
State j u r i s d i c t  ion extends seaward three leagues (n ine naut ical  m i  les)  f ran  t he  coast1 i ne. The s t a t e  
dist inguishes between inside waters-a1 l bays, passes, r ivers,  o r  other bod1 es of water landward f r an  
t h e  Gulf--and outside waters, extending f ran the  shorel ine searard t o  t he  exfent of Texas ju r i sd ic -  

t ion. The Texas Coastal Coordination A c t  requires t he  Texas Natural Resources Counci l t o  study 
problems and issues i n  connection w i t h  coastal natural  resources and t o  submit a biennial  study w i th  

recanmendat ions f o r  act ion on ident i f  led problems. The Councl I i s  a lso t o  recanmnd research and data 
acqui s i  t l o n  p r io r1  t ies.  Texas has no reciprocal shrimp agreement w l t h  t he  other Gulf states; leg1 sla- 
t ive approval of  any such agreement would be requi red. The Canmission I s  empowered t o  coordi nate any 
Texas shrimp management plans w i th  those drafted f o r  the  federal f ishery zone. 

Louisiana: The W i l d l i f e  and Fisheries Commission has exclusive cont ro l  over t he  shrimp f ishery  
and t h e  shrimp industry. Rules and regulat ions are pranulgated by the  seven-member Commission. I t s  

members are named by the  Governor t o  serve overlapping terms and represent various segments of f ish- 
and w i  l d l  i fe- re la ted industr ies and sportsmen's groups. Admi n i s t r a t i on  i s  hand led by the  Department 



of W i l d l i f e  and Fisheries. The Department's O f f i ce  o f  Coastal and Marine Resources I s  responslble f o r  
enforcing regulat ions and monitoring the  shrimp fishery. A severance tax, payable by the f i r s t  

purchaser and col  lected by the  Department, I s  levied on shrimp taken f ran  Louisiana waters. Data 
repor t ing i s  required from shrlmp processing p lants  and wholesale dealers. The Department has a 
I lmited degree of author i ty  t o  enter In to  reciprocal agreements w i th  other states. Louisiana's j u r i s -  
d i c t  ion extends seaward three naut ical  m i  les f r an  the coast1 i ne. The s t a t e  d l  f ferent iates between 
inside waters, including the large bays, and outside waters. Shrlmping seasons are se t  f o r  inside 
waters; there i s  no closed season f o r  outside waters. Regulations proposed by the  Canmission are 
subject both t o  review by the Jo in t  Senate and House Natural Resources Committee and t o  the  
AdmlnIstrative Procedures A c t  whlch requires publ ic  not ice through publ icat ion i n  the  Louislana State 
Register p r i o r  t o  t h e i r  adoption by the Commission. The State Department of  Transportation and 

Development i s  i n  the  process o f  developing a Coastal Zone Management Program covering coastal marshes 
and estuaries and extending t o  Louisiana's seaward boundary. The vast Louisiana shrimp nursery 
grounds are Included i n  the  t e r r i t o r i a l  l i m i t s  t o  be covered by the program. 

Mississlppi :  The po l i cy  making body of the  Mississippi Department o f  W i l d l i f e  Conservation i s  a 
five-member CommlssIon on W i l d l i f e  Conservation. Executive author i ty  i s  vested I n  t he  Di rector  o f  
W i  i d  li f e  who I s  elected by the Commission f o r  a four-year term. A Bureau of Mari ne Resources i s  super- 
vised by a d i rec to r  experienced i n  marine conservation; t h i s  Bureau aids the  Commission i n  ffformulating 
pot icies, d l  scussing problems and cons ide r i  ng other matters." The Commi sslon determi nes seasons, 
r es t r i c t ed  waters, and s lze of shrimp t o  be taken. The Commission i s  authorized t o  requi re  such 
repor t ing as may be needed t o  meet the needs of any research proJect, and persons receiving such 
questlonnaIres are required t o  respond factual ly.  Fines are imposed f o r  f a i l u r e  t o  respond o r  f o r  
f a l s i f y  ing data. A severance tax I s  imposed on a l  l shrimp processed, transported i n  o r  f ran  the  sh te ,  
o r  caught w i th in  s ta te  waters. The s ta te  has a broadly-worded s ta tu te  covering reciprocal agreements. 
The Bureau of Mari ne Resources I s  authorized t o  study flplans, proposals, reports, and recanmendationsff 
f o r  development and u t i l i z a t i o n  o f  coastal and offshore lands, waters, and marine resources. 

Flor ida: The F lor ida Department of  Natural Resources i s  the state's shrimp f lshery  regulat ing 

agency. I t  i s  empowered t o  adopt ru les and regulat ions governing ffmethod, manner, and equlpmentff used 
I n  taking shrimp and t o  def ine areas where shrlmp may be caught. I t s  D iv i s ion  o f  Marine Resources i s  
charged t o  "preserve, manage, and protectN f ishery resources and t o  regulate vessels and fishermen 
wwi th in  o r  withoutff the  boundaries of the  state. However, the  leg is la tu re  has adopted numercus local . 
laws (general b i  I I s  of  local appl l ca t ion )  which regulate shrimping I n  the  particular counties. 

Special county acts govern shrimping seasons i n  Apalachicola Bay, St .  Vincent Sound, and the  area f ran  
Cape San Blas t o  Cape St .  George. By leg is la t i ve  act, some nursery areas a re  permanent1 y closed t o  
a1 I except b a i t  shrlmping. F lor ida has uniform rule-making procedures f o r  a l l  administrat ive 
agencies; these procedures requ i re  p r i o r  notice, an econanic impact statement, and an opportunity f o r  

ffsubstantial l y  af  fectedw persons t o  chal lenge proposed ru les  on the  grounds o f  inval  i d  exercise of the 
agency's legal authority. Proposed ru les  are a lso t o  be reviewed by a l eg l s l a t l ve  Administrative 
Procedures Committee. F lor ida has no s ta tu te  specif i ca l  l y  tax ing the tak ing o r  hand l i ng  o f  shrimp. 
The Department of  Natural Resources I s  authorized t o  enter i n t o  reciprocal agreements w i th  o ther  
states, g i v ing  shrimpers based i n  such states the same f f r i gh ts  and p r l v i  legesn t h a t  residents o f  

states i n  whlch they are f i sh i ng  have. 

3.3.1.1 Regulatory Measures Employed t o  Regulate the  Fishery 

The f o l  lowing I s  summarized from Craig, e t  al. (1978). 



Legal Slze o f  Shrlmp; Catch L lm l ts  

Texas: In 1981, Texas amended I t s  shrlmp regulat lons t o  e l lmlnate I t s  mlnlmum s lze r e s t r l c t l o n  of 
39 whole shrlmp t o  the pound on Gulf shrlmp so long as there I s  a Shrlmp FMP I n  place whlch provides 

f o r  a closed season I n  the FCZ whlch corresponds t o  the Texas closed Gulf season. Canmerclal shrlmpers 
are not l lml ted as t o  amount o f  shrlmp taken I n  outslde waters; 300 pounds per day l l m l t  I n  spr lng 
open season f o r  lnslde waters; no l l r n l t  on f a l l  catch I n  maJor bays; however, August 15 t o  October 31, 

mlnlmum count of  50 whole I s  requlred; no count r e s t r l c t l o n  November 1 t o  December 15. Recreatlonal 
shrlmpers may take 100 pounds per day I n  outslde waters, 15 pounds per day f ran  maJor bays I n  sprlng, 
and 15 pounds per day In  f a l l  open season. Commerclal b a l t  shrlrnpers are l lm l ted  t o  200 pounds per 

day. 

Loulslana: lnslde waters s lze l l m l t  I s  68 whole shrlmp t o  the  pound; l l m l t  not applicable I n  out- 
s lde waters or  t o  any specles taken durlng sprlng lnslde waters open season, nor t o  brown shr Imp taken 
a f t e r  November 20. There a re  no catch l lm l ts  on canmercl a l  shr lmpers; unl  lcensed recreat lonal shr lmpers 
are l lml ted t o  100 pounds per boat per day. B a l t  shrlmp are excluded from s lze requlrements. 

Mlsslsslppl :  Slze l l m l t  I s  68 whole shrlmp t o  the  pound. B a l t  shrlmpers are l lm l ted  t o  a maxl- 
mum o f  20 pounds o f  dead shrlmp. In addItlon, bays are not opened t o  l l v e  b a l t  shrlmplng u n t l l  such 
t lme as the shrlmp are determined by sample catch t o  be 95 whole shrlmp t o  the pound o f  larger. No 
catch l l m l t s  otherwlse. 

Alabama: Slze l l m l t  I s  68 whole shrlmp t o  the pound. Ba l t  shrlmp are excepted. There are , 
no catch l l m l t s  f o r  canmerclal lncludlng b a l t  shrlmpers. Recreational boats a re  I lmlted t o  25 pounds 
per boat I n  areas open t o  canmerclal shrlmpers and 15 pounds per boat I n  b a l t  shrlmplng areas. 

Flor lda: Statewide s lze  l l m l t  f o r  shrlmp taken I n  s ta te  waters I s  47 t o  t he  pound, heads on, and 
70 t a l l s  t o  the pound; I n  three Panhandle cauntles local s lze l l m l t  I s  55 t o  the  pound, heads on, I n  
open Inside bays and sounds. No catch l lml ts .  

Llcenslna o f  Vessels and Flshermen 

Texas: Cmmerclal Gulf shrlmp boat, bay shrlmp boat, b a l t  shrlmp boat, and sport  shrlmp t rawl  
must be Ilcensed; "John Doew llcenses are also requlred f o r  the  captaln and each crewman o f  canmerclal 
vessel and a personal l lcense f o r  each recreat lonal shr lmper. 

Loulslana: Cmmercl a l  boat I lcense based on length; no l lcense needed f o r  recreat lonal boats; 
l lcense requlred fo r  a l l  gear except noncanmerclal 16 fee t  and under I n  length. 

Mlsslsslppl :  Vessel l lcense I s  based on length; ba lt shrlrnp boats and In te rs ta te  vessels pay 
addlt lonal annual fees. No shrlmp gear l lcense requlred. 

Alabama: Vessel l lcense f o r  Alabama residents and non-resldent shrlmpers requlred unless there 
I s  reciprocal agreement w l th  s t a t e  of t h e l r  resldence; gear l lcense I s  based on length of trawl. 

Flor ida: Vessels are reglstered accordlng t o  slze; permlts a re  requlred f o r  t raw l lng  but no 
charge I s  assessed. A l  len and nonresldent canmerclal f lshermen a re  requlred t o  obta ln  I lcense. 

Season 

Texas: lnslde waters I n  maJor bays are open May 15 t o  July 15 and August 15 t o  December 15. 
Outside waters are normally closed June 1 t o  July 15, subJect t o  15-day alteration I n  openlng and 

closing. Whlte shrlmp may be caught durlng the closed season a t  zero t o  four fathoms durlng the  day. 



Outside waters are also closed December 16 t o  February 1. During the closed season seabobs may be 
harvested during the day, but catch can contain no more than ten  percent of  other spec1 es. Zero t o  

seven fathoms a t  n igh t  closed year round. 

Louisiana: For inside waters, the spring season opens no l a t e r  than May 25 and continues f o r  a t  
least  50 days or  u n t i l  technical data ind icate a closure I s  needed t o  protect  n w l y  recru i ted white 
shrlmp; however, a t  least one zone must have a 50 day-open season. Fa l l  season opens the t h i r d  Monday 

i n August and closes December 21. Commission .may set  special seasons. No closed season i n  outside 

waters. 

Miss lss lp i :  The season opens f i r s t  Wednesday I n  June, dependent on shrlmp s ize  of sample catch, 
and usual l y  runs f ran  the second o r  t h i r d  week of June u n t i l  December 1 unless declared otherwise. 

Alabama: Closed from l a t e  Apri l t o  mid-June, depending on samples. 

Florida: Season var ies according t o  area. 

Restr icted Waters 

Texas: A l l  passes t o  and from outside waters are closed t o  trawling. Shrimping i n  inside waters 
i s  l imfted t o  maJor bays and b a i t  bays as defined by law. Oiher inside waters a re  c l ass l f  led as nur- 

I sery areas and no shrimping i s  allowed. 

Louisiana: State and federal w i  l d l i f e  refuges, Bayou Judge Perez, and sanctuaries i n  Lake 
Pontchartrain and Lake Catherine are res t r i c ted  waters. 

Mississippi :  Commercial shrimping I s  forbidden w i th in  one-half mi le  of  mainland from Mississippl-  
Alabama l i n e  west t o  Bayou Caddy, o f f  Gulf Island National Seashore, and i n  a l l  bayous w i th  the excep- 
t i o n  of two p ipe l lne  dltches i n  Hancock County. (Shrimping w i th in  the one-half mi le  sanctuary i s  
l imited t o  licensed l ive-ba i t  dealers.) 

Alabama: A I  l r ivers,  streams,. bayous, creeks, and port ions of bays designated as nursery areas 
a re  restr icted. No shrimping i s  a1 lowed w i th in  200 yards of the beach o f f  Dauphin l sland and Mob1 l e  
Point  from May 5 t o  September 15. 

Flor ida: Portions of Santa Rosa Sound, Tortugas shrimp bed I n  F lor ida waters, and t h a t  por t ion  
o f  the Tortugas shrimp bed i n  the  FCZ are closed t o  F lor ida residents. Other areas a re  subject t o  
local  seasonal rest r ic t ions.  Certain areas designated as s t a t e  parks o r  recreat ional areas are closed 
t o  commercial f ishing. 

3.3.1.2 Consistency Requirements o f  Coastal Zone Management Act 

Consistency provislons o f  the Coastal Zone Management A d  requl r e  a Counci I, i n  preparat Ion o f  a 
f i shery  management plan, t o  address and consider the  extent of  f i sh ing  w i t h i n  s t a t e  waters, on the  
premise t h a t  good management p r lnc ip les  l f require t h a t  t he  FMP address an ind iv idual  stock o f  f i s h  as a 
u n i t  throughout i t s  range, including i t s  presence w i t h i n  s t a t e  waters.l1 Counci I s  shou I d  "make every 
e f f o r t  t o  coordinate t h e i r  FMP development a c t i v i t i e s  w i th  the s t a t e  coastal zone agencies." 

3.3.2 Management and Regulation o f  Foreign Fishery 

The present extent of the  U.S. f lshery conservat ion zone I n  the  Gulf o f  Mexico I s  def i ned on the  
basis of  two t rea t ies  on marltime boundaries, one w i th  Mexico and the  other w i th  Cuba. Bvth t rea t ies  
a re  now pending Senate advice and consent t o  r a t i f  ication. In the  meantime, the  marl time boundaries 
specif led i n  the  t r ea t i es  are being applied p rw i s l ona l  ly. 



Access t o  the FCZ f o r  foreign shrimp fishennen must be predicated on an avai lab le  surplus o f  
shrimp i n  excess of the U.S. harvesting capacity, as we1 l as a Governing l nternat ional Fishery 
Agreement (GIFA) w i th  t h e i r  home country. Likewise, f o r  U.S. shrimp fishermen t o  gain access t o  the  

zones of exclusive f isher ies Ju r i sd ic t ion  of Mexico o r  Cuba, there must be a surplus over the  harvest- 
ing capacity of the domestic fishermen involved. Cuba has a GlFA w i th  the United States e f f ec t i ve  

September 26, 1977. However, the  MFCMA does not permit a l locat ions t o  the fishennen of e i the r  country 

unless a shrimp surplus i s  determined. 

The current U.S.-Mexico Fisheries Agreement as discussed i n  Section 3.2.3 a1 lows f o r  no access 
t o  shrimp by U.S. fishermen i n  Mexico's f ishery zone. The United States continues t o  negot l a t e  w l  t h  
Mexico I n  an e f f o r t  t o  obtain some form of shrimp access. U.S. f i s h e m n  have no access t o  f i s h  o r  
shrimp i n  the Cuban f ishery  zone. The U.S.-Cuba Convention f o r  t he  Conservation o f  Shrimp was 
terminated on Apri l 28, 1978, a f t e r  being i n  force twenty years. 

3.4 His tory  o f  Research 

Other than the  work of Percy Viosca and various annual repor ts  by the  Gulf states, l 1 t t l e  was 
recorded about Gulf shrimp u n t i l  t he  1930's. During t he  19309s, the  various Gulf states and the  U.S. 
Bureau of Commercial Fisheries i n i t i a t e d  a ser ies of intensive studies on the  l i f e  h is to ry  of  white 
shrimp (Lindner and Anderson, 1956). These mark-recapture and associated studies provided the  basis 

f o r  our knowledge of Gulf shrimp as wel l  as 'prov id ing a model f o r  subsequent studies and an i n i t i a l  
group of f ishery  sc ien t i s ts  knowledgeable about Gulf shrimp and t h e i r  environment. - 

The h is to ry  of research since t h a t  t ime I s  too  extensive and diverse t o  summarize i n  t h i s  
section. Indeed, t h i s  e n t i r e  plan attempts t o  summarize only t h a t  por t ion of the research which i s  
d i r e c t l y  relevant t o  the mandates of MFCMA. 

No a r t i c l e s  were encountered which would ind icate studies on U.S. Gulf shrimp had been supported 
by foreign countries. 

3.5 Socioeconomic Characterization 

3.5.1 Output o f  the  SubJect Domestic Reported Commercial Fishery 

Measured by the value of shrimp a t  dockside, the shrimp f ishery i s  the  most valuable of a l  l 
domestic f isheries, averaging 23 percent of the value of a l  l f i sh  and she1 I f  l sh  landed i n  t he  Uni ted 
States f o r  the period 1964 through 1979. Translated i n t o  do1 lars, the  1979 f i sh  and she1 If i sh  
landings were worth $2,233,679,000. Shr i mp accounted f o r  $471,573,000; salmon, $4 12,776,000; and tuna, 
5158,387,000. The Gu If of Mexico commerci a l  shrimp f ishery I n  1979 accounted f o r  80 percent of  the 
dockside value of the U.S. shrimp landings and i n  terms of pounds o f  shrimp, the r e l a t i v e  Gulf cont r i -  
but ion I s  61 percent o f  the U.S. shrimp landings. 

3.5.1.1 Exvessel Value o f  t h e  Catch 

Exvessel value o f  Gu I f  of  Mexico shrimp landings increased over s i x - fo ld  between t he  l a t e  1950's 
and the  l a t e  1970's (Table 3.5.1 and Figure 3.5.1 ). Although the  overal l trend i n  volume was upward 
f o r  the  twenty-two year perlod, most o f  the increase i n  value of landings was due t o  increases I n  
exvessel prices. Since 1964 t o t a l  value of shrimp landings only decreased I n  1974. Between 1964 and 
1970 t o t a l  value increased stead! l y wh i l e  a f t e r  1970 t o t a l  value of shrimp landings increased dramati- 
cal ly.  The overa l l  t rend i n  pr ices has been upward since 1967 causing most o f  the increase i n  t o t a l  
value. Prices general l y  moved i n  opposite d i rec t ion  than volume landed, causing the t o t a l  value trend 
t o  be much smother. Pr ice mvements changed direction i n  twelve of the twenty-two years, decl in ing 
two years i n  a row only i n  1958 and 1959 whi l e  increasing three years i n  a row during two periods. 



Texas, w l  t h  an average of 46 percent of  the value of a l  l Gu If of Mexico shrimp land1 ngs, has 
consistent ly had the largest exvessel value of a l  l the Gu I f  states. Lou1 siana accounts f o r  28 percent 
of the average annual value of the landings. F lor ida ranks t h i r d  a t  15 percent of the t o t a l  value. 
Value of shrimp landlngs increased i n  a l  l states between 1958 and 1977 (Table 3.5.2). Average annual 
r a t e  of Increase i n  value of landings ranged f ran 5.2 percent f o r  the  F lor ida west coast t o  16.6 

percent f o r  Alabama. Texas and Loulslana, the  two most important states, averaged over n lne percent 
per year. 

Table 3.5-1. Total volume and value of U.S. Gulf of  Mexico shrimp canmrc ia l  landings, 1958-1980 

Heads-on 
pounds 

Do l lars 
per pound Year do1 lars 

Source: Fishery S t a t l s t l c s  o f  t he  United States and Fisheries o f  t he  United States. 
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Area D is t r ibu t ion  o f  the  Value o f  the  Catch 

Figure 3.5-2 compares the  average value d i s t r i bu t i on  of the combined brown, white and pink shrimp 
catches from 1959 t o  1975. Area 19 ( the Freeport, Texas, g r i d )  has the  highest ex-vessel value. I t  
has accounted f o r  an average of 19 percent of  the t o t a l  value. Waters adjacent t o  Texas provide 42 
percent of the average shrimp catch value. The value o f  the catch o f f  Lou1 slana accounts f o r  36 p e r  

cent of the t o t a l  value; Florida, 11 percent; and Alabama and Mississippi  each s i x  percent. 

A comparison of the value of land1 ngs (Table 3.5-2) and the  average percent of  the value of catch 
(Fig. 3.5-2) indicates some apparent differences, f o r  example, Texas and F lo r ida  have larger percent- 
age values I n  land1 ngs (see above) than are accounted for  I n  percentage value of catch, whereas 
Mississippi  and Louislana have smaller values i n  landings than expected from the reported value of the  
catch. These differences r e f l e c t  the  m b i l i t y  of much o f  the Gulf f leet .  For example, u n t i l  recent ly 
many vessels from F lor ida and Texas, because of t h e i r  proximity, had shrimped o f f  Mexico and landed a 
por t ion  of t h e l r  catch I n  the United States. Some vessels from F lo r ida  o f ten  migrate nor th  i n  t he  
spr ing and summer t o  f i s h  o f f  Mississippi  and Louisiana and then Texas. Vessels f ran  Louisiana 

frequent the shai low waters o f f  Galveston, Texas, f ishing fo r  white and brown shrimp. Texas boats may 
f ish o f f  Louislana during the Texas closed season i n  June and par t  of  July. Alabama's Bayou La Batre 
vessels have the  capabi I i t y  t o  "roamtt the  Gulf i n  search of shrimp, though they are larger than the  
average sized vessel I n  the  northern Gulf. 

Harvesting regfmes exert  a substant ial  Influence on exvessel value. Texas regulations, f o r  
example, r e s u l t  i n  much greater landings of larger-sized shrimp than do those of Louisiana. A 1958- 
1975 study showed Texas pr ices f o r  brown shrimp t o  be 1.6 times t h a t  of Louisiana brown shrimp, and 
1.2 times t ha t  of  white shrimp (Cal l  louet and Patel la, 1978). 

Although there have been var ia t ions I n  t he  r e l a t i v e  importance of the  exvessel value of brown, 
white, and pink shrimp, the brown shrimp i s  the  m s t  valuable, accounting f o r  52 percent of  the t o t a l  
value of a l  l species from 1958 t o  1967 and f o r  56 percent of  the t o t a l  value from 1968 t o  1977. White 
shrimp are the second most valuable species. The r e l a t i v e  pos i t i on  o f  whi te  shrimp increased f r an  25 
percent of  the t o t a l  value i n  the 1958-1967 period t o  30 percent of  the t o t a l  value during the 1968- 

1977 perlod, The percentage of t o t a l  value of Gulf shrimp catch a t t r i bu tab l e  t o  pink shrlmp has 
f a l l e n  from 21 percent i n  the 1958-1967 period t o  13 percent f o r  1968-1977. 

Approximately 57 percent o f  the annual value of the brown shrimp catch i s  f ran  Texas, 28 percent 
from ~ou is iana ,  and the remaining 15 percent from Mississippi, Alabama, and F lo r ida  (Fig. 3.5-3). 

Louisiana waters furn ish 61 percent of  the value of the white shrimp harvest, Texas 30 percent, 
Mississippi  f i v e  percent, Alabama three percent, and F lor ida one percent (Flg. 3.5-4). 

The F lo r ida  catch accounts f o r  97 percent of  the t o t a l  pink shrimp value (Fig. 3.5-5). The Dry 
Tortugas area accounts f o r  70 percent o f  t h i s  value. Seabob are concentrated i n  t he  Atchafalaya River 
area o f  Loulsiana (Fig. 3.5-6). These waters furn ish 92 percent of the value of the catch. Texas 

adds four percent and the remainder canes from areas east o f  the mouth o f  the  Mississippi  (Fig. 
3.5-6). F lor ida accounts f o r  98 percent of  the rock shrimp exvessel value (Fig. 3.5-7). The royal red 
f ishery I s  concentrated i n  two areas (Fig. 3.5-8): the Dry Tortugas catch i s  45 percent of the  t o t a l  
value, whl l e  the catch o f f  the Mississippi  De l ta  i s  42 percent of the value. 

Pr ice Structure and Sens i t i v i t y  by Size D i s t r i bu t i on  o f  t he  Catch 

The p r l ce  per pound of shrimp var ies I n  d i r ec t  proport ion t o  size. There are significant p r i ce  
di f ferences between s ize groups of shrimp. Pr ice d i f f e ren t i a l s  play a key r o l e  i n  the subs t i tu t ion  o f  



Table 3.5-2. Exvessel value of shrlmp landings by s t a t e  

F lor lda  
Year West Coast Alabama Misslsslppl Louisiana Texas 

................................. percent----------------------------------- 

Average 
Annual 
change 5.2 16.6 6. 5 9.5 9.1 
f o r  1958- 
1977 

Source: Flshery S t a t l s l l c s  of t h e  Unlted States. 
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Figure 3.5-2. Average percent of t o t a l  va lue  of the  Gulf ca tch  f o r  a l l  
s p e c i e s  1959-1975 by area (US Dept. Corn., 1959-1975). 
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Figure 3.5-3.  Average percent ogthe t o t a l  v a l u e  o f  t h e  brown shrimp 
ca tch  1959-1975 by area (US De?+. Corn., 1959-1975). 
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c a t c h  1959-1975 by area (US Dept. Com., 1959-1975).  
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certaln slzes for  others ln to  various products such as breaded shrlmp, fresh-frozen, and speclalty 
Items. Thls prlce structure appears t o  be partially sensltlve t o  changes I n  the slze d ls t r lbut lon of 

the catch (Toevs and Johnson, 1978). 

Larger shrlmp are consumed. prlmarl 1 y through restaurants, wh 1 l e  medlums are sold t o  breaders, 
fresh seafood reta I lers, canners and other Processors. Sma l l shr Imp are of ten processed 1 nto canned, 

dryed or speclalty products. 

A more recent study (Chul, 1980) also lndlcates an exlstance of separate markets by slze of Gulf 
shrlmp; large (under 30 count), medlum (30 t o  50 count), and smal l (over 50 count). Exvessel demand 
fo r  shrlmp was concluded t o  vary s lgnl f lcant ly  by slze of shrlmp. Demand I s  hlgher fo r  the larger 

slzes of shrlmp and wlth the exception of small shrlmp, the larger the slze the greater the pr lce 
response t o  changes In  supply. Prlce responsiveness was, however, shown t o  be small wl th ln reglons of 
the Gulf: eastern, northern and western Gulf. 

3.5.1.2 Wholesale Value o f  the Product 

Total value of processed shrlmp products m r e  than doubled between 1971 and 1977, lncreaslng from 
$253.7 m l  l l Ion t o  $528.9 m l  l l Ion (Table 3.5-3). Texas has cons ls ten t ly  been the leading state, wl th 
Florida's west coast second. In percentage tenns, Alabama has had the largest growth ra te  whlle the 
Texas growth ra te  was the smallest. 

.. 
Frozen raw headless I s  by fa r  the most lmportant processed product form accarntlng f o r  55.9 

percent of processed shrlmp products I n  1976 (Flgure 3.5-9). Breaded shrimp ranks second wl th 21.0 
percent. Percentage product Ion by states by product type I s  shown I n  F lgure 3.5-10. 

Wholesale prlce of processed products depends on exvessel prlces, decrease or  Increase I n  product 
welght through processlng, costs of marketing and processlng and demand fo r  the processed product. 
Wlth the exceptlon of exvessel prlces, none of these parameters are reported on a consistent and 
cont I nuous basts In pub1 lshed stat ls t lcs.  Wholesale prlces canputed by d l v id i  ng volume of procsssed 
product lnto value of processed products are an estlmate of value per u n i t  of product as It leaves the 
processors establlshment. 

Wholesale prlces Increased fo r  a1 I processed products between 1958 and 1978 wi th the largest 
percentage lncrease for  raw headless a t  7.5 percent annually (Table 3.5-4). Annual wholesale prlces 
vary wldely because of exvessel prlces, processlng costs and demand shlfts. Exvessel pr lce varlatlons 
are probably the most Important factor detennlnlng varlat lon In  wholesale prlces. Breaded raw 
products have consistently been the lowest valued products per pound slnce 1961. Required pounds of 
heads-on shrlmp 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, 
dr led (based on converslon factors I n  Flshery Statistics of the Unlted States). FIultlplylng these 
factors by the exvessel pr lce gives the cost of raw product per unl t of processed product and I s  
referred to  as the raw product equlvalent price. Thls canponent I s  the largest par t  of the wholesale 
prlce. Wholesal, pr lce varlat lon I s  then expected To vary d l rec t ly  wlth exvessel prlces and the 
amount of varlat lon I s  d l rec t ly  related t o  the converslon factor. Percentage of wholesale prlce 
varlat lon I s  greatest for  products u t l l l z l n g  a high r a t l o  of shrlmp t o  processed product. 

The difference between the raw product equlvalent pr lce and the wholesale pr lce I s  the marketing 
margln. Thls Imputed marketlng margln covers transportatlon, processlng c a t s  and p r o f l t s  t o  
processors. Marketing marglns were Imputed for raw head less, breaded raw, and cooked and raw peeled 
processed shrlmp products (Table 3.5-5). These marglns were estlmated by subtracting the lmputed raw 
product equlvalent prlces from the wholesale prlces. The raw product equlvalent prlces were estlmated 
by mult lplylng the converslon factors dlscussed above by average exvessel Gulf of Mexlco shrlmp prlces 
reported I n  Table 3.5-1. 



Table 3.5-3. Wholesale values of processed shrimp f o r  Gulf of Mexico s ta tes  

S ta te  1971 1972 1973 1974 1975 1976 1977 

F lor ida ,  W.C. 70.2 70.9 80.0 69.5 83.3 133.2 150.9 

A labama 11.6 23.2 30.7 20.3 28.9 59.0 68.3 

Mississippi  12.7 13.7 15.7 16.9 15.7 26.9 40.0 

Lou i s 1 ana 65.7 64.8 76.9 72.4 64.1 95.6 125.4 

Texas 

Gulf  Total  253.7 282.6 330.0 259.9 259.8 456.1 528.9 

Numbers do not add due to rounding. Totals a r e  correct. 

Source: National Marine Fisheries Service, Processed Flshery Products Annual Summary 
(Washington, D.C.: Dept. of Commerce, various years). 



Marketing margins f o r  shrimp Increased f ran 6.18 per pound of processed product i n  1958 t o  $1.20 

per pound i n  1978. The Increase was f a i r l y  slow through 1972 a t  which t ime the margin was 6.30. 
Substantial Increases took place between 1973 and 1974 and between 1976 and 1977. A comparison o f  
exvessel p r i ce  mvements from year t o  year wi th  changes i n  marketing margins shows no overa l l  negative 
o r  pos i t i ve  relatlonship. Marketing margins fo r  breaded shrimp a lso  Increased over time but not as 
consistent ly nor as substant lal  ly. Marketing margi ns f o r  breaded raw shrimp 1 ncreased f ran 6 -30 per 

pound I n  1958 t o  a high of 51.10 I n  1977. 

Marketing margins f o r  peeled shrimp generally Increased u n t f l  the l a t e  1960's but then decllned 
throughout the 1970's. The negative imputed margins during the l a t e  1970's may r e f l e c t  the margin 
estimation procedure f o r  t h l s  product. Raw product p r i ce  equivalents may have been over stated I f  
smaller than average s Ize shrimp were used i n  the processed product o r  i f  lower valued Imported shrimp 
were used f o r  t h i s  processed product. 

3.5.1.3 Domestic Marketing Channels 

The marketlng of shrimp from the vessels t o  consumer may be handled through a var le ty  of channels 
wIth as many as 11 components (Figure 3.5-11). The usual participation I s  m r e  limited, however, 
lnvo lv lng flshermen, wholesalers, processors, transporters, and re ta i le rs .  Other seafood products are 
usual l y  also hand led by members of the shrimp markettng system. 

Since shrimp may range f ran  f i ve  t o  more than 200 t a i  I s  per pound, s ize I s  the  principal factor  
I n f  IuencIng market channels and use. Larger s ize shrimp usual l y  go t o  restaurants; those i n  the  TO 
t o  65 per pound range go p r inc ipa l  l y  t o  breaders, f resh seafood re ta i le rs ,  canners, and other p rc r  
cessors. Smal l e r  shrimp are used by canners, dr iers,  and specialty producers. In recent years there 
has been a growing trend t o  use the f u l l  range of shrimp sizes f o r  breaded, peeled, and stove-ready 
products. 

Var la t lon I n  use of marketlng channels depends on many factors: shrimp size, processed form, 
locat ion of processor, degree of industry concentration, source o f  raw shrimp, amount o f  Imported 
shrimp used, and amunt of  foreign labor 1 nvolved i n  process1 ng. Area d l  f ferences prevent extrapo la- 

t i o n  o f  the Alvarez, e t  al. (1976) study of Flor1dats marketing channels t o  t he  ent i r e  Gulf coast 
(Christmas and Etzold, 1977). A telephone survey of shrimp processors and middlemen i n  each of the 
Gulf  states was conducted I n  the d ra f t i ng  of t h i s  plan. The survey revealed a general pat tern of 
markettng channels, shown i n  Fig. 3.5-1 1. The bold l ines I n  the f igure Ind icate maJor channels. 

The dealer i s  the f i r s t  middleman t o  take possession of the shrimp. He normal l y  operates docking 
f a c i l i t i e s  w i th  a l l i e d  provlsIons fo r  service and storage. His  relat IonshIp w i th  the  fisherman i s  
t h a t  of purchaser of  shrimp and, on occaston, purveyor of  fuel, ice, and supplies. But he may also 
o f f e r  f inancta l  servtces ranging from c r e d i t  extenslon t o  maintenance of records f o r  boats based a t  
h i s  dock. In  t h l s  re la t ionship there i s  usual l y  an understanding t h a t  the shrimper's catch w i  I l be 
handled by the  dealer; such a re la t lonship may have a corro lary  p r i ce  impact. 

LouIsIana dealers surveyed reported purchasing shrimp on a regular basis f r an  80 t o  120 craf t ,  
w i t h  the median about 110. Dealers may also get shrimp f ran  other c r a f t  on a part-time basts; some 
operate c r a f t  of  t he I r  own. 

Among the  dealer's functions are processing of shrimp f o r  the  market--heading, grading, packing, 
re f r igerat ing,  and stortng. Some, especial l y  I n  L ~ ~ i ~ i a n a ,  have operations f o r  hand l i  ng of heads-on 
shrimp f o r  drylng. The drying operations reduce loss of shrimp due t o  spoilage and permit the  u t i l i -  
zat ion o f  shrimp i n  periods of peak landings. 



Table 3.5-4. Wholesale pr lces o f  Gu I f  of  Mexlco shrlmp processed products, 1958-1978 

Year ~ a w ~  ~ a w "  8readeda cookeda cannedb ~r l eda 
Head less Peel ed and 

Peel ed 

Average 
annual 
I ncrease 

1.04 1.45 .9 9 1.57 10.51 no data 
1.28 1.69 1.07 2.51 11.14 1.87 

1.44 1.90 1.24 1.95, 13.28 2.42 

2.42 2.25 1.48 3.44 18.91 3.87 

1.74 1.80 1.44 3.1 1 16.25 2.72 
2.35 1.77 1.61 3.36 16.74 4.92 
2.79 2.67 2.02 3.82 19.74 3.81 

2.81 2.4 1 2.22 3.43 22.66 3.88 

3.24 2.32 2.15 3.08 21.92 4.00 .................................. percent ................................... 

a Pr I ce per pound of f I n l shed product. 

P r l ce  per standard case of canned shrlmp. 

Source: Computed from Flshery S t a t l s t l c s  o f  t he  Unlted States and Current Flshery Statistics. 



Table 3.5-5. Imputed marketing inarglns f o r  selected Gulf of  Mexlco processed 
shr i mp products, 1958-1978 

Pee l ed 

Year Raw Head less Breaded Raw Raw Cooked 

....................... dot lars  per pound ---------me------------ 

Source: Estimated by mu l t ip l y ing  conversion factors reported l n  t e x t  by average annual 
exvessel pr ices and then subtractfng t h i s  value from wholesale prices. 
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Figure 3.5-5. Average percent of the t o t a l  value of the pink shrimp 
catch 1959-1975 by area (US Dept. Com., 1959-1975). 
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Figure 3.5-6. Average percent of the  t o t a l  value of the seabob shrimp 
catch 1963-1975 by area (US Dept. Corn., 1963-1975). 
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Figure 3.5-7. Average percent of the total value of the rock shrimp 
catch 1963-1975 by area (US Dept. Com., 1963-1975). 
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Figure 3.5-8. Average percent of the t o t a l  value of the royal red 
shrimp catch 1963-1975 by area (US Dept. Corn., 1963-1975). 



Figure 3.5-9 

-Value of Shrimp Products of the Gulf States, 1976 

OTHER 
(includes specialties) 

0 .4% 

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). 



Dealer operations tend t o  be seasonal i n  nature. A t  peak periods the  work force i s  augmnted 
large1 y by women, teenagers, and members of the fishermen's fami l ies. The workweek can vary f ran  
three t o  seven days, and the  worklng day can l a s t  from s i x  t o  f l f t e e n  hours. 

Most of  the dealer's output i s  so ld  d i r ec t l y  t o  processors; wholesalers also f i gu re  largely i n  
t h l s  market. Dealers generally have up t o  10 maJor customers and ship t h e i r  output i n  t h e i r  own 

trucks o r  wi th  commn carr lers.  

Processors 

Processors are the shrimp canpanles engaged i n  peeling and develnlng, cooklng, freezlng, canning, 
breading, and preparing special ty products. Some also deal I n  green headless shrimp, requi r ing no 
processing. 

I n  the  southeast region, including the south A t l an t i c  and the  Gulf of Mexlco shrimp f isher ies, 69 
percent of  the processors are s ing le  fac l  l i t y  corporations; 25 percent are e l  ther  corporations w l  t h  
branches o r  d lv ls ions o f  parent corporations. Nearly ha l f  of  the individual corporations are fami l y 
owned; s i x  percent of  a l l  southeastern processors are partnership operations. 

The shrimp handling and processing industry i s  expanding i n  t o t a l  volume, but t he  r a t e  of 
withdrawal of ind i  vldual f irms exceeds the  r a t e  o f  new entrants. A shortage of domestic landings 
appears t o  put a severe const ra in t  on t he  entrance of new f l rms and the expansion o f  ex l s t i ng  ones. 
MaJor factors cont r ibut lng t o  the shrimp shortage are: (1) the  dec l ine i n  U.S. landings of shrimp- 

caught i n  Central and South American waters, and (2 )  t he  current exp lo i ta t ion  o f  the  maJor domestlc 
Gulf stocks a t  t h e i r  MSY levels. An example of the decl ine I n  U.S. landings from foreign waters i s  
F lo r lda ts  landings o f  Campeche shrimp, which have declined from a hlgh o f  more than 30 m i l l i o n  pounds 
i n  1953 t o  two t o  three m l l l l o n  pounds annually (197&1975). 

There are an Increasing number o f  processors who maintain t h e l r  own f l e e t s  o r  dockslde f a c l l i -  
t ies. Others continue t o  depend on dealers f o r  t h e i r  shrimp suppl l es. Due t o  the  seasonal nature of 
the  shrimp catch, processors carry large raw product and frozen f in ished product inventories. Unlike 
dealers, processors tend t o  operate t h e i r  p lants  throughout the  year. Market forms o f  processed shrimp 
include breaded, frozen, canned and specialty products (dried, pastes, sauces, and convenlence (dishes). 

Brokers and Wholesalers 

Brokers act  as an intermediary between the buyers and sel lers  of  shrimp products a t  the  various 
marketing levels, usual ly from the varlous marketing levels, usual ly f r an  the processor level on up. 
The biggest use of brokers Is i n  i n t e r s t a t e  and internat ional contracts and sales, pranotion of new 
products, and establ ishment of  business contacts f o r  new f irms. 

Wholesalers a lso act  as Intermediaries l n  the  marketing system. They take possession of shrimp 
produds and provide storage and transportation functions f o r  f i rms i n  t he  industry, thereby creat ing 
benef l ts  and econanles f o r  a l l  firms. 

Market ing 

Channels used t o  market processed shrimp products vary from f i r m  t o  f irm. Some processors have 
t h e i r  own d i s t r i bu t i on  channels--such as an organization of sales representatives o r  a subsidiary 
seller--while many other f i rms almost exclusively employ brokers t o  s e l l  t h e l r  products. Though net 
flows cannot be given, most processors do not l i m i t  t h e l r  geographic marketing t e r r i t o r i e s  as much as 
dealers do; Indeed, most processors sel l on a national o r  a t  least  regional basis, and many of them 
export shrimp, p r imar i l y  t o  Canada, Mexlco, and Japan. Tables 3.5-6 through 3.5-8 p r w l d e  data on 
U.S. exports f o r  1977. Data on exports by Gulf processors are unavailable. 



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 

LOU 

BREADED 
ALABAMA 2.6% 

1 TEXAS 

WEST COAST 

PEELED AND DEVEINED 
Mississippi - 

LOU1 S IANA f 16.3% 

/ TEXAS \ / 

CANNED* 

*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) 



Figure 3.5-111 
Major Marketing Channels for Shrimp Products 
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Table 3.5-6. Unlted States Export o f  Dornestlc and Forelgn shrlrnp Products (Flshery S ta t l s t l c s  o f  the 
Unlted States, 1977). 

Item Percent o f  Total Quant l t y  

Thousand Thousand 
Pounds Dol tars Pounds Do1 l a r s  

Fresh and frozen: 
Dmest I c  
Forelgn* 

Tota I 

Canned: 
Domest l c  
Forelgn* 

Total 

Tota I : 
Dmest l c  
Forelgn 

Tota I 

* Forelgn shrlrnp exports are shrlmp exported out of  the Unlted States t h a t  were o f  forelgn o r l g l n  - 
p r l o r  t o  processlng. 

Table 3.5-7. Exports of Domestlc Fresh and Frozen Shrlmp. by Country of  Dest lnat lon (Flshery 
S t a t l s t l c s  o f  the  Unlted States, 1977). 

Country Percent o f  Total Quant l t y  

Thousand Thousand 
Pounds Do1 lars Pounds Do1 lars  

Canada 33.1% 33.9% 8,634 520,610 

Mex l co 33.8 31.3 8,811 19,003 

Japan 18.1 19.7 4,718 1 1,957 

Sweden 6.6 6.3 1,734 3,815 

Unlted Klngdom 

Denmark 

Bermuda 

New Zealand 

Nether lands 

Other 

Total 



Domestic per capi ta  consumption o f  shrimp has increased a t  a r a t e  of 2.8 percent per year (1960- 

1977), a remarkable increase given t h a t  shrimp pr ices Increased by 600 percent wh 1 l e  the  Consumer 
Pr i ce  Index increased by s l i g h t l y  more than 100 percent. Exceptions t o  t h i s  general increase I n  
shrimp consumption are associated wl th  a slowing I n  the growth of the  U.S. econany (1961-1962, 1966, 
l a t e  1973-1974) o r  wi th  ex t raord inar i l y  high increases i n  shrimp pr lces (1971, 1975). In addit ion, 
the  energy c r i s l s  I n  1974 was a factor  I n  reducing important consurnptlon I n  restaurants. 

Shrlmp I s  becoming a larger por t ion of the t o t a l  seafood products consumed i n  the  nat ion (1960- 
1977). A large par t  of  t h i s  r e l a t i ve  increase has cane w i th in  the l a s t  few years desplte a fas te r  
growing p r i ce  f o r  shrimp than fo r  other processed f i s h  products. 

The socioeconomic character is t ics  o f  domestic consumers of shrimp were assessed i n  1969 (U.S. 
Department of Commerce, 1973). An update of t h i s  data I s  necessary I n  order t o  evaluate what e f  f e d ,  
I f  any, management of  shrimp decisions may have on d i f f e ren t  types of consumers. 

3.5.1.4 lmports and U t i l i z a t i o n  

The r o l e  of shrimp imports i n  the  U.S. shrimp industry i s  substantial. This r o l e  can be examined 
from two sources. The f i r s t  i s  from an analysis of secondary data t h a t  demonstrates how important 
shrimp lmports are t o  U.S. supply, i l l u s t r a t e s  the source o f  imports and out l ines the  types o f  pro- 
ducts Imported. The second source I s  from past econometric studies t h a t  attempted t o  s t a t i s t i c a l l y  
measure the  impact of  imports on the  domestic Industry. These two sources a re  examined i n  the  next 
sect Ions . - 
3.5.1.4.1 Importance, Source and Type 

The r o l e  of  shrimp Imporls i n  determining the supply of shrimp i s  demonstrated I n  Table 3.5-9. 
The supply of shrimp I n  the  U.S. annual l y  i s  determined by beginning stocks, landings, Imports, and 
exports. From 1960 t o  1979, the t o t a l  supply of shrimp i n  the  U.S. has ranged from 289.6 m i l l i o n  

pounds i n  1961 t o  the high of 618.8 m i l  l i on  pounds i n  1977. Supplies have always been over 500 
m i l l i o n  pounds since 1970. Supplies were hfgh i n  1974, f e l l  i n  1975, increased dramatical ly i n  1976 
and 1977 and then f e l l  i n  1978 and 1979. Supplies are i n  pa r t  influenced by the  amount consumers are 
w l l l i n g  t o  take o f f  the  market. Another factor  of  l a t e  t ha t  has probably Influenced supplies has been 
t he  high cost of  f inancing Inventories due t o  high in te res t  rates. The r a t i o  of  imports t o  U.S. lan- 
dings demonstrates the  Importance o f  imports. Between 1967 and 1976, the  level  of  imports ranged from 
106 t o  119 percent of  U.S. domestic landings (w i th  the exception of 90 percent I n  1971). However, the  
r a t i o  was 94 percent i n  both 1977 and 1978 and 129 percent I n  1979. Domestic landings were q u i t e  high 
I n  1977 and 1978 and low i n  1979 and 1980. 

Apparent consumption of shrimp i n  the  U.S. was the highest on record i n  1977 and 1978. Apparent 
consumption f e l  I t o  407.2 m i l  l i o n  pounds i n  1979, the  lowest since 1971. The f i r s t -ha l f  year apparent 
consumption f o r  1980 i s  two percent below 1979 levels. The r a t i o  of imports t o  apparent consumption 
was 65 percent i n  1979, the highest r a t i o  ever recorded. Per capi ta  consumption f e l  l t o  1.85 pounds 
i n  1979, the lowest recorded since 1969. This represents a decl ine from the  a l l  t ime high of 2.244 
pounds I n  1977. 

The r a t l o  of t o t a l  U.S. Imports t o  Gulf o f  Mexico landi ngs indicates t h a t  durlng 1979, imports 
were m r e  than double Gulf landings (208 percent). In the  two previous years the  r a t i o  was 163 and 
154 percent. Fran 1973 t o  1976 the  r a t i o  had been between 200 and 228 percent. It i s  c lear  t h a t  
Imports are an important supply source t o  the U.S. shrimp industry. Comparing the  19601s t o  the  
19701s, imports, U.S. landings and apparent consumption have a l l  increased. 

I n  the f i r s t  ha l f  of 1980, the supplies, consurnptlon and pr ices of shrimp were down f r an  1979 
leve ls  according t o  the U.S. National Marine Flsherles Service (1980). Landings i n  the  Gulf and south 



Table 3.5-8. Exports of  Domestic Canned Shrimp, by Country of  Destination, 1974. 

Country Percent of  Total  Quant i ty 

Canada 

Sweden 

United Kingdom 

Sw i t ze r  land 

Austral i a 

Japan 

France 

New Zeaiand 

Other 

Tota 1 

Thousand Thou sand 
Pounds Dol iars  Pounds Dol lars 

From National Marine Fisheries Service, Fisheries o f  t he  United States, 1977, (Washington, D.C.: U.S. 
Department o f  Commerce, Apr i l  1978). 



Table 3.5-9. Supply and utilization o f  a l l  shrimp i n  the U.S., annual, 1960-1979, w i th  emphasls on Imports. Hands-off weight. 

SUPP 1 Y U t i l l z a t l o n  Rat io of  Imports t o  

Year Beglnning U.S. lmportsa Total Ending Exports Apparent Consumption U.S. Apparent Gulf of Mexlco ' 

stocks Land i ngs Stocks Total Per Cap1 t a  Landi ngs Consumpt ion Landi ngs ' 

------------------------mi I l i on  pounds----------------------------- --pounds-- ----------+ercent------------- 

a Almost a l l  i s  f resh and frozen 

Source: Shel l f i sh Market Review, November, 1978. Last three columns calculated. Data fo r  1978-1979 f r an  the Shel l f  i sh  Market 

Revlew, November, 1980 ( i n  pr in t ) .  



At lan t i c  were sharply lower. lmports were above f l r s t  quarter 1979 levels but the  lead decl i  ned as 
the  quarter progressed and imports were sharply lower I n  the  second quarter. Hlgh beglnnlng lnven- 
t o r t es  were drawn down t o  1979 levels by the  end o f  June, 1980. 

Landings o f  shrlmp I n  the  Gulf and south A t l an t i c  were 43 m l  I l i on  pounds (heads-of f ) I n  t he  f i r s t  
hal f  of 1980 whlch was 23 percent below 1979 levels. However, during l a t e r  months galns were made 
t h a t  put landlngs closer t o  1979 levels. 

Total  imports of  shrlmp were 92 m l l l l o n  pounds (product welght) i n  the  f l r s t  ha l f  of 1980. Thls 
was e igh t  percent below 1979 levels. The major drop was because o f  a r e s t r l c t l o n  o f  lmports o f  peeled 

raw shrlmp from Ind ia  due t o  actlons by the FDA because of qua l l l y  problems. Imports from Mexico were 
up s l igh t l y .  lmports o f  shrimp by Japan through July, 1980, were 16 percent lower than i n  1979. Thls 
decrease I n  world demand has also been a cont r lbut lon t o  p r i ce  problems i n  the  U.S. 

Beginning lnventorles i n  1980 o f  78 m l l l l o n  pounds were 14 percent above t he  1974-1978 average. 
lnventories on July 1, 1980 were 40 m l l l l o n  pounds, seven percent above 1979 same perlod levels. 
lnventories normally drop t o  a seasonal low about July 1 and r l s e  t o  a seasonal high about January 1. 
The steeper than normal Inventory drop of 49 percent i n  the  f i r s t  ha l f  o f  1980 was associated w l th  low 
landlngs and imports and an e f f o r t  t o  cut  inventories t o  reduce carrylng costs. 

As dlscussed i n  sect ion 3.5.2.3, beglnnlng I n  l a t e  1979 the  p r i ce  of 21-25 raw headless shrlmp 
f e l  l rap ld ly  t o  a low of $3.82 I n  May, 1980. Prices Increased agaln from June through August but f e l  1 
again In  October, 1980, due pr lmar l ly  t o  good l a t e  summer landlngs. Re ta l l  pr ices have remained hlgh 
and d id  not fa1 l t o  the same degree beglnnlng i n  l a t e  1979, as dld exvessel pr ices and wholesale p r i -  
ces. Thls may explain the  fa1 l u re  of consumption t o  improve from 1979 levels I n  the  second ha1 f of  
1979 and f l r s t  ha l f  of  1980. 

The prlmary type of shrimp Imported i n t o  the U.S. are raw head less as shown i n  Table 3.5-10. In 
terms of product weight, raw headless shrlmp represented 123.4 m l l l i o n  pounds (55 percent), raw 
peeled, 86.1 mi 1 1 i on  pounds (38 percent), canned, 4.2 m i  l 1 i on  pounds (two percent) and other forms, 
10.6 m i l l i o n  pounds ( f i v e  percent) o f  the  t o t a l  Imports of  224.5 m l l l i o n  pounds I n  1979. These per- 
centages have been f a i r l y . cons l s t en t  the  l a s t  few years. 

The North American Continent cont inues t o  provide s l  i g h t l  y over one-ha1 f o f  a1 1 shr imp imports 
I n t o  the U.S. as shown I n  Table 3.5-11. Mexlco i s  the dominant suppl ier w i t h  about 35 percent o f  a l l  
U.S. imports. Panama, E l  Salvador and Nicaragua are the  other maJor suppl lers. The South American 
Continent supplled about 15 percent o f  U.S. Imports from 19751979, down f r a n  almost 19 percent from 
1970-1974. Ecuador, Columbla and B r a z i l  were the maJor suppliers the l a s t  f i v e  years. Guyana, 
Venezuela, and French Guiana were major suppliers the  f l r s t  ha l f  of  the decade. Imports from Asia 
Increased from 26 percent o f  the t o t a l  f ran  197&1974 t o  32 percent from 19751979. The maJor 
supplying country i s  Ind ia  a t  almost 17 percent. Increases were seen fo r  India, Indonesia, Thailand, 
Talwan, Hong Kong and Bangledesh. Smal l amounts o f  shrimp are Imported f r an  the continents o f  Europe, 
A f r l ca  and Aus t ra l la  and Oceanla. 

3.5.1.4.2 Measured Impacts o f  Imports 

As stated I n  the  USlTC (19761, shrimp Imported i n t o  the  U.S. have h i s t o r i c a l l y  been f r ee  o f  duly. 
Under the T a r i f f  Schedules of the U.S., shrimp are provlded f o r  under Item 114.45. The duty-free s t -  
tus  o f  peeled shrlmp I n  a l r t l g h t  containers and other peeled shrimp I f  dr ied o r  cooked, but not breaded 

I s  bound as a resu It o f  concesslons gan ted  by the U.S. i n  the  s l x t h  round o f  t rade negot la t lons 
(Kennedy Round ) under the General Agreement on Tar1 f f s  and Trade. The duty-free status o f  shrimp I n  
other forms I s  not bound. lmports t h a t  enter i n  the forms f o r  whlch the duty-free treatment I s  bound 
account f o r  on1 y a smal l par t  o f  the U.S. imports o f  shr Imp. A pa r t l cu  l a r  questlon t o  be answered 



Table 3.5-10. U.S. imports of  shrlmp by product type, annual 1960-1979. Product welght. 

Year Raw Raw Canned Other Total  Total  
Head less Peel ed Heads-of f 

Weight 

a Included i n  other 

Source: She l l f i sh  Market Review. November, 1978. 



Table 3.5-1 1. Imports o f  a l  1 .shrimp in to  the U.S. by country o f  or ig in ,  1970-1979. (Product welghtlc. 

1970-1974 Average 1975-1979 Average 
countryb 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 ml 1 1 ion percent m i  I 1 Ion percent 

pounds o f  t o t a l  pounds o f  t o t g l  

k r t h  America 
Mex 1 co 
Panama 

El  Salvador 
Ni caragua 

Guatama 1 a 

Honduras 
Others 

,------- m i  1 1  ions o f  pounds ............................ 

n 
r South Amer ica 

Guyana 

French Guiana 
Ecuador 
Venezuela 
Co l umbia 

Sur lnam 
Brazi  l 
Others 

Europe 



Table 3.5-1.1. Imports o f  a l  l shrlmp in to  the U.S. by country o f  o r ig in ,  1970-1979. (Product weightIc. 

1970-1974 Average 1975-1979 Average 
b u n t r y b  1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 m i l l  ion percent m i l  I Ion percent 

pounds o f  t o t a l  pounds o f  t o t a l  

............................. m i l l  ions o f  pounds ............................. 
Asia 

Indonesia 
India 
Pakistan 
Tha l land 
Chfna, Taiwan 
Hong Kong 

Bangladesh 
0-t her 

W 
I Aust ra l ia  and 
QI 
cn Ocean la  

A f r i ca  

Grand TotalC 

a N3 l isted separately fn o r l g l na l  data source. 

b The o r l g l na l  data source usual l y  l l s t s  about 45 countries. A country was l isted separately on t h i s  tab le  I f  a t  any t ime from 1970 t o  
1979 annual imports from tha t  country exceeded 3.5 m i  l l ion pounds. 

Totals may not add due to rounding. 

Source: Fisheries o f  t he  United States, Annual Issues. 



should a t a r i f f  ever be levled on shrlmp, I s  whether shrlmp caught by U.S. vessels but landed In  
foreign ports and then shlpped t o  the U.S. would be taxed. See USlTC (1976) for  a cmplete dlscusslon 

of t h l s  point. 

On November 17, 1975, the Natlonal Shrlmp Congress f i l e d  a pe t l t l on  wlth the U.S. lnternatlonal 
Trade CommlssIon for  Import re1 le f  pursuant t o  section 201 of the Trade A c t  of 1974. The USlTC Inst i -  

tuted an lnvestlgatlon t o  detennlne whether shrlmp; fresh, chll led, frozen prepared, o r  preserved 
(Including pastes and sauces), prwlded for  l n  ltm 114.45 of the T a r l f f  Schedules of the U.S., were 
belng lmported into the U.S. I n  such lncreased quantlt les as t o  be a substantlal cause of serlous 
In jury or threat t o  the domestlc lndustry produclng an a r t l c l e  like, o r  d i rec t ly  canpetlt lve wlth, the 
lmported art lc le. The USlTC (1976) report indicates tha t  before a cause of lnjury or  threat  of Injury 
can be found that: 

1. An a r t l c l e  I s  belng Imported In to  the U.S. I n  lncreaslng quantltles. 

2. That the domestlc lndustry produclng an a r t l c l e  l l k e  or  d l rec t l y  canpetlt lve wi th the 
lmported a r t l c l e  1s belng serlously lnjured o r  threatened wlth serlous Injury. 

3. That such lncreased Imports of an a r t l c l e  are a substantlal cause of the serlous Injury t o  
the domestlc lndustry. 

Five of the s l x  USlTC canmlssloners partlclpated l n  the flndfng of the canmlssion. One can- - 
mlssloner found tha t  shrimp; fresh, chll led, frozen prepared, o r  preserved was belng lmported I n  such 
lncreased quantlt les as t o  be a substantlal cause of serious In jury t o  the domestlc shrlmp f lshlng 
Industry. The canmlssloner further found tha t  f ran the Informatlon aval lable t h a t  the shrlmp l t m s  
were not belng lmported .ln such lncreased q w n t l t l e s  as t o  be a substantlal cause of serlous Injury, 
o r  the threat thereof, to the domestlc shrimp processlng Industry. The ndomestlc Industryn was thus 
defined as two lndustrles: (1) shrlmp boats and (2) shrlmp processors. Two other canmlssloners found 
tha t  shrlmp was belng Imported ln to  the U.S. I n  such lncreased q w n t l t l e s  as t o  be a substantlal cause 
of serlous InJury t o  the domestlc shrlmp catchlng sector. These two canmlssloners dld not address the 
lmpact on the processlng sector. The remalnlng two canmlssloners found tha t  lncreased lmports of 
shrlmp were not a substantlal cause of any serlous ln jury o r  the threat  thereof, whlch the danestlc 
shrlmp f lshlng lndustry may be sufferlng. Further, they found tha t  the domestlc shrlmp prooesslng 
lndustry was not belng serlously Injured or  threatened wlth serlous Injury. The overal l  detennlnatlon 
was such tha t  shrlmp were belng lmported lnto the U.S. i n  such lncreased quantl t les as t o  be a 
substantlal cause of serlous ln jury t o  the domestlc shrlmp catchlng industry. AdJustment assistance 
t o  the lndustry was recanmended. 

M l l l e r  (1975) also discussed the ro le  of shrlmp lmports. Thls dlscussfon focused on the Impact 
of shrlmp lmports a t  a tlme when the overal l  market f o r  seafoods was decllnlng. M l l l e r  (1975) lndlca- 
tes tha t  the need and desfrabl l l ty  fo r  the U.S. t o  purchase substantlal lmports of shrlmp has been 
amply demonstrated over the long run. Start lng In  the early 19601s, lmports as a ru le  suppl led 
s l  lgh t ly  more than hal f  the quantlty of shrlmp supplles In  the U.S. The growlng level of demand 
required these lmports fo r  satlsfactlon. lmports kept production l lnes busy I n  processlng plants 
durlng the o f f  season for  U.S. shrlmp fishermen. However, M l l l e r  lndlcated tha t  beglnnlng In  1970, 
the level of lmports fluctuated widely and contributed to  the v o l a t l l l t y  of U.S. domestic shrlmp 
markets. The prlmary reason fo r  t h l s  I s  ref lected prlmarl l y through changes I n  canpet l t l v e  condl t lons 
f o r  world shrlmp supplies. Japan became a domlnant canpetitor f o r  shrlmp durlng 1973. The Japanese 
bld away needed U.S. shrlrnp supplles whlch caused a sharp pr ice Increase. Durlng 1974, Japanese 
demand softened, and the world shrlmp catch was focused on U.S. markets wh lch were soft. Major supply- 
ing countries such as lndonesla and Paklstan were forced t o  adjust accordingly. The Impact of the 
world demand and supply f o r  shrlmp on the U.S. lndustry I s  never more readl ly  apparent than today. 
Thls external factor lmpact on danestlc prlces, carpled wlth much higher energy costs and slugglsh 
consumer demand have led t o  an unstable econanlc s l tuat lon I n  the shrlmp lndustry. 



D o l l t s  (1972) analysls of shrlmp exvessel pr lces f ran  1950 t o  1968 examined the  Influence o f  
Imports on domestlc prlce. Do l l  po ln ts  out t h a t  lmports were about o n e t h l r d  the s l ze  o f  domestlc 
landings I n  1950 but began t o  lncrease rapidly I n  1955 and have exceeded domestlc landlngs I n  every 
year between 1961 and 1968 (the l a s t  year of data cwered I n  h i s  analysls). Do l l t s  analysls suggested 
t h a t  durlng the study per lod Imports had a larger d l r e d  lmpact on exvessel p r l ce  than on wholesale 
prlce. Beglnnlng shrlmp stocks ( f  l r s t  q ~ w t e r )  were found t o  have a larger  e f f ec t  on wholesale p r  Ice, 
than on exvessel prlce. lmports entered throughout the year but were largest  durlng the four th  

quarter. Do l l  hypotheslzed t ha t  Imports a re  placed I n  storage and so ld  durlng the f l r s t  and second 
quarters when domest i c  landl ngs are seasonal l y low. The ef fec t  of  lmports on wholesale p r l ce  1 s 
thereby re f lec ted  through beglnnlng stocks fo r  t he  next year. Beglnnlng stocks also have an Important 

e f f e c t  on exvessel prlce. Thus, over tfm, 1IIIports were estlmated t o  have a lagged e f f ec t  on both 
prlces. 

The pr lnc lpa l  objective o f  Import r es t r l c t l ons  on shrlmp I s  t o  reduce supplles and thereby e l lml -  
nate o r  lesson the  negatlve p r l ce  e f f ec t s  o f  Imports. The analysls by D o l l  (1972) Indicates t h a t  
exvessel p r l ce  levels are h igh ly  Inversely sens l t lve t o  changes I n  the  level  o f  supplles and pos l t l -  
ve ly  re la ted t o  Increases I n  consumer lncane. Do l l  (1972) stated spec l f l ca l l y  t h a t  exvessel pr lces 
were found t o  decrease as beglnnlng stocks and landl ngs Increase, but t o  lncrease as 1 n c m  Increases. 
The study also concluded t h a t  Imports have a negatlve Impact upon domestlc prlces. It was estlmated 
t h a t  an Increase I n  lmports by one m l l l l o n  pounds, (heads-off) would, I f  sustalned f o r  f l v e  years, 
reduce exvessel p r l ce  by SIX cents per pound. Thls appears t o  be underestlmated, however, because b- 
tween the  study perlod o f  1950 t o  1968, lmports Increased an average o f  n lne m l l l l o n  pounds per year. 

M I  l l e r  (1975) a lso  out1 lned th ree  questlons whlch must be answered regarding r a l s l ng  domestlc 
exvessel prlces. These are (1) how much of a cutback l n  supplles I s  needed to br ing about a deslred 
change I n  exvessel prlces, (2) how should a cutback be allocated, as between danestlc productlon and 
lmports and (3) what would be the  lmpact of  reduced supplles on consumer pr lces? The second questlon 
must be answered by pol  l t l c a l  processes. M i l  l e r  (1975) performed an analys ls  uslng data f r an  
1960-1974 I n  an attempt t o  answer the  other  two questions. Accordlng t o  M l l l e r t s  analysls, a 12 p e r  
cent redud lon  I n  t o t a l  supplles I n  1975 of shrlmp would have been accanpanled by a 20 percent 
lncrease I n  average exvessel shrlmp pr lces f o r  t he  year (assumlng "real" per capl ta  disposable lncane 
dropped three percent). If, I n  t h l s  case, domestlc landings matches 1974 to ta ls ,  Imports would have- 
t o  be reduced about 63 m l l l l o n  pounds, o r  23 percent. (Imports I n  1974 entered a t  an average monthly 
r a t e  o f  22.5 m l l l l o n  pounds, w l th  a high o f  30 m l l l l o n  pounds and a low of 18 m l l l l o n  pounds.) 

For exvessel pr lces t o  lncrease 30 percent, t o t a l  supplles would have t o  have dropped about 18 
percent. Thls would mean a 36 percent cutback I n  Imports (96 m l l l l o n  pounds) assumlng no change I n  
t he  domestlc catch. It needs t o  be stressed t h a t  these are not preclse estimates, glven t he  short  
canlngs o f  the  s t a t l s t l c a l  technlques applled. The analysls does c l ea r l y  demonstrate t h a t  tak lng l n t o  
account the relatively high level of carryover holdlngs golng l n t o  1975, a substant lal  reduct lon I n  
Imporks would have lmproved the exvessel p r l ce  s l tua t lon  measurably l f  domestlc productlon stayed 
about the  same as I n  1974. 

Rest r fc t lons on lmports o f  shrlmp o f f e r  one avenue of r e l l e f  f o r  U.S. shrlmp flshennen. However, 
It needs t o  be recqn lzed  t h a t  restricted Imports may run counter t o  the  In terests  of  some sectors o f  
t he  shrimp Industry and would l l k e l y  be opposed by these sectors. Processors o f  breaded shrlmp, f o r  
example depend I n  pa r t  upon lmports f o r  t h e l r  raw mater ial  requirements. A ban on lmports could p r w e  
d lsrupt lve f o r  these processors. Also, U.S. private capl ta l  unden r l t es  ce r ta ln  forelgn shrlmp opera- 
t i ons  whlch produce f o r  t he  U.S. market. Adding t o  t h l s  the  ln ternat lonal  political lmpl lcs t lons 
makes It clear  t h a t  the re  a re  per l ls ,  as wel l  as beneflts, I n  r e s t r l c t l n g  lmports o f  shrlmp, and t h a t  
caut ion and thought should precede such ad lon .  The Importance o f  outslde suppl les  o f  raw shrlmp t o  
t h e  shrimp processing Industry dur ing t h e  mld-1970's was documented by Prochaska and C a b  (1975). 
Based on t h l s  a r t l c le ,  shrlmp landlngs dur lng 1972 were greater than the  amounts processed I n  t h a t  



s ta te  f o r  on1 y North and South Carol I na o f  a l  l southeastern states. Loulslana, Texas, A labama, 

Mlsslsslppl ,  Georgta and F lo r lda  shrlmpers supplied only about 97, 84, 76, 57, 35 and 18 percent, 
respect lvel  y, o f  raw product needs o f  t h e l r  processors. Internat ional t rade and lmports a re  thus 

qu l t e  Important t o  these states. 

M I  l l e r  and Marasco (1976) a lso  addressed the  question of whether o r  not some form o f  governmental 
cont ro l  should be Imposed on the importation of shrlmp l n t o  the  U.S. Thls analysts was done because 

a t  t h a t  t ime (1974 and 1975) t he  longest and most severe econamlc downturn occurred i n  t he  U.S. shrlmp 
Industry. The p r lnc lpa l  issues addressed were the Jus t l f l ca t l on  fo r  government Interventlon, the  

potent 1 a l  e f f e c t  1 veness of I ntervent Ion, and the long term Imp l 1 c a t  Ions. 

Beglnnlng I n  l a t e  1973, and through 1974, the  market f o r  shrlmp was unfavorable and f l s h e m n  
became concerned over the  large quant l t les  of  shrlmp lmports enter ing t he  U.S. markets t h a t  were 

already heavl ly over supplied. Imports normally are requlred t o  sa t i s f y  U.S. demand and t o  keep pro- 

cesslng l lnes open. However, dur lng t h i s  perlod pr lces were depressed and most people l inked t he  
problem t o  lmports. The lndustry turned t o  the  government f o r  asslstance. As M l l l e r  and Marasco 
(1976) po ln t  out, government In tervent ion 1s not always the best answer when t he  market mechanisms a re  
not  effective I n  br lnglng order t o  a chaot ic market I n  a short  t ime perlod. Nonetheless, the re  has 
been precedence f o r  government ln tervent lon t o  ass ls t  lagglng market forces, particularly I n  agr l-  
cu l tu ra l  canmdlty s l tuat lons. 

Based on past periods, the  market mechanism appears t o  work l n  t h e  shrlmp mrke t ,  although In-a 
h lgh ly  v o l a t l l e  fashlon. The shrlmp market appears t o  sometimes over react  and over correct. A f te r  

1975, the rap ld  p r l ce  r i s e  and correct  Ion of the supply problem makes It appear t h a t  I f  Import 
controls had been Implemented, there would have been a more serlous shortage problem due t o  t he  low 
level o f  lmports I n  1975. I f  shrlmp lmports ac t  as the  s t a b l l l z l n g  fac to r  I n  t he  market and goverrr 
ment Interference Increases the  v o l a t l  l I t y  of t h l s  factor, Import cont ro ls  mlght not be I n  t h e  best 
I nterest. 

Producers through consumers galn f ran reduclng l n s t a b l l l t y  I n  the  shrlmp market. lncane s tab l l -  
I t y  among primary food producers has always been a national po l l cy  problem. The prooesslng sector 
depends heavl l y  upon stab1 Illy of raw mater ial  supplles and resources. Consumers bene f i t  f r a n  a 

lesser p r l ce  swing I n  the r e t a l l  market. Reta l l  shrlmp pr lces are slow t o  move downward dur lng p r l ce  
adJustment perlods a t  the wholesale and exvessel level. Any condlt lons t h a t  m v e  r e t a l l  pr lces t o  
1 nordinatel y hlgh levels cont r l  bute t o  overal l h lgher p r l ce  levels and are thus 1 nf latlonary. 

M l l l e r  and Marasco (1976) a lso  reported a p r l ce  analysls of  the e f fec ts  o f  Imports whlch found 
t h a t  lmports I n  a glven m n t h  have considerably less e f f ec t  on exvessel pr lces than any of the  other  
maJor p r l ce  determinants. Current monthly exvessel pr ices are most a f fected by domestlc landlngs, and 
I n  order of  Importance, choice beef prlces, r e t a l l  marketlng costs and wholesale marketlng costs. A 
t en  percent Increase I n  Imports was assaclated w i th  one-tenth of one percent drop I n  exvessel pr-lces. 
However, lmports move f l r s t  l n t o  co ld  storage, and these Inventory levels Inf luence pr lces over t lme 
I n  a cumulative fashlon. Sustalnlng the one-month Increase I n  lmports o f  t e n  percent over th ree  

months leads t o  e 3.4 percent drop I n  exvessel prlces. The Influence on p r l c e  o f  the  other  factoes, 
however, s t 1  l l overshadows t h a t  of  lmports. Thls concluslon 1 s cons1 s tan t  w i t h  recent f Ind i  ngs by 
Chul (1980). 

M I I l e r  and Marasco (1976) concluded t h a t  lmport r es t r l c t l ons  benef i ts  would probably be short  
term and narrowly focused. Domest l c  shrlmp fishermen wau I d  probably benef 1 t, but consumers wou l d pay 
higher prlces. Imports appear t o  be a s t a b i l l z l n g  factor  I n  supply and do not  exer t  trenendous 
Influence on domestlc prlces. Import r es t r l c t l ons  dld not appear t o  be t he  pranlslng cure f o r  market 
l n s t a b l l l t y  I n  t he  shrlmp lndustry as analyzed I n  1976. 



3.5.1.5 Econmlc lmpact of the  Domestlc Flshery 

The harvest, processing, and marketing of shrlmp a re  the read1 l y  v l s l b l e  aspects o f  shrimp u t l l  l- 
zatlon. Slnce each year varlous user groups generally Increase t h e l r  demand f o r  Gulf shrlmp resour- 
ces, the econanlc con t r l  but Ion o f  users shou I d  be consldered I n  declslons. The econanlc Impact of  the 

commercial user groups I s  m r e  eas l ly  estlmated than t h a t  o f  recreat ional users. An lnd lcat lon o f  an 

Industry's Impact can be made w l th  the use.of mu l t l p l l e r  analysts. A m u l t l p l l e r  shows the  re la-  

t lonshlp between a p r lmry ,  read l l y  observable economlc event and the t o t a l  econanlc a c t l v l t y  stlmu- 

lated by the prlmary event. The primary event of landlng shrlmp a t  a dock r esu l t s  I n  sales, Incane, 
and employment I n  numerous businesses. Ins ight  t o  the overal 1 lmpact of  commercial landings I s  
galned by lden t l f y lng  the sales, Incane and employment r m l t i p l l e r s  I n  the  shrlmp Industry. 

A few studles of f ishery economlc Impacts have been completed I n  t he  Gulf  (see Jones, e t  al., 
1974, Morrls, e t  a le ,  1979; and Nisson, e t  al., 1978). The m s t  useful  analysls was the Jones, e t  
al., study of the  shrlmp Industry I n  Texas. By maklng the  e x p l l c l t  assumption t h a t  t h e l r  r esu l t s  
r e f l e c t  the general s l tua t lon  I n  other Gulf states, estimates f o r  t he  Gulf were obtained. Uslng a 
sales mu l t lp l  I e r  o f  3.09 y le lds  an Impact of  $1.2 b l  l l l o n  I n  1979. Included I n  t he  51.2 b l  1 l l on  I s  
t he  approxlmate $377.6 m l l  I ton  o f  landings and $789.3 m l l  l l o n  o f  l nd l rec t  and Induced output by s u p  
po r t  Industries. D l r e d  and Ind i rec t  lncane payments t o  workers I n  shrlmp re la ted buslnesses were 
estlmated t o  approxlmate $336 m l  1 l l o n  o f  the  $ 1.2 b l  l l Ion to ta l .  The employment o f  workers I n  
shrlmplng and re la ted buslnesses I s  o f ten  a major element o f  Isolated resource based econanlcs. Uslng 
t he  Texas resu l t s  of  .8 people employed d l r e c t l y  I n  the shrlmp lndustry per $10,000 of landings, Igdl- 
cates 30,200 lndIvlduals employed throughout the Gulf I n  1979. When the  m u l t l p l l e r  e f f e c t  (1.22) o f  
employment I n  shrlmplng was Included, the  t o t a l  employment estlmate f o r  t h e  Gulf became 36,800 Ind lv l -  
duals. 

3.5.2 Domestlc Comnerclal F lee t  Character ls t lcs  

3.5.2.1 Income o f  t he  F lee t  

Gross lncome 

ReporPed annual pounds and exvessel value f o r  domestlc catch o f  U.S. Gulf  shrlmp by vessels and 
by boats I s  computed I n  Table 3.5-12. Annual t o t a l  Income f o r  both vessels and boats Increased over 
t h i s  t lme perlod 1962-1974. 

A 10.3 percent average annual growth r a t e  I n  gross lncane of shrlmp vessels I s  due t o  a 2.3 p e r  
cent average annual growth r a t e  I n  pounds of shrlmp landed, p lus an 8.0 percent lncrease I n  exvessel 
prlce. A t en  percent growth r a t e  I n  gross lncane t o  shrlmp boats I s  due t o  a 3.2 percent lncrease I n  
pounds caught and a 6.8 percent lncrease I n  exvessel prlce. 

As evldent I n  Tables 3.5-13 and 3.5-15 t h l s  average annual growth r a t e  (2.3 percent) I n  pounds o f  
shrlmp landed has occurred from an Increasing number o f  vessels and boats I n  t he  flshery. b a t s  have 
Increased t h e l r  share o f  t o t a l  days f lshed through t h e l r  larger growth I n  numbers and average days 
f lshed per boat. Vessels whl le f l sh lng  s l l g h t l y  more days per year thrcugh t he  perlod, are exert lng 
more e f  fec t l ve  e f f o r t  because o f  t h e l r  upward trend I n  vessel slze. Larger horsepower and nets  a re  
general ly correlated w l t h  Increased vessel slze. Thus, the  Increase i n  t o t a l  gross Incane asroclated 
w l t h  the  small lncrease I n  catch r esu l t s  from more vessels and boats, more days flshed, and larger 
vessels. Shrlmp vessel and boat lnformatlon more current than 1975 was nut  avai table a t  t h l s  wrlt lng. 

l n s l gh t  t o  the  general trend I n  shrlmp vessel numbers I s  evident from revleulng recent data f r an  
s t a t e  agencles I n  the  two largest producing Gulf states, Loulslana and Texas. The number o f  licensed 
shrlmp vessels I n  Texas Increased 23 percent between 1975 and 1979 (Swartz, 1980). Approximately ha l f  
o f  the  growth r a t e  was due t o  Increases I n  vessels larger than 40 feet. Nelghborlng Loulslana 



Table 3.5-12. Reported annual pounds and value of the dorrlestic c a t c h  of US G u l f  
Shrimp by boats and by vessels, 1962-1974 (Christnas and Etzold 1977). 

- 
Million Price Per Total Days Pounds 
Pounds Value Pound Fished Effort Per Day 

Year (Heads-off) million $) ($1 (1 000) (1000) Fished 

Annual 
Growth 
Rate 2,3% 10-3% 8.0% 3.1% 4.7% -1.h J 

Million Price Per Total Days 
Pounds Value Pound Fished 

Year (Heads-off) (Million $) ($1 (1000) 

1962 25.2 11.9 0.47 58.0 
1963 33.3 9.4 0.28 38.5 
1964 23.5 9.6 0.41 55.4 
1965 25.5 9.5 0.37 56.7 

12.2 0.50 62.2  1966 24.6 
1967 30.6 12.1 0.40 66.1 
1968 29.9 13.2 0.44 70.0 
1969 35.5 17.8 0.50 5 2 . 6  
1970 40.1 17.6 0.44 65.4 
1971 42.5 23.7 0.56 67.9 
1972 37.7 27.5 0.73 82.1 
1973 33.6 34.3 1.02 98.0 
1974 33.0 22.7 0.69 90.3 

Annual 
Growth 
P-ate 3.2% 10.0% 6.8% 

Per Day 
Fished I 

From The Shrimp Fishery o f  the Gulf o f  Nexico U n i t e d  States: A Regional Manage- 
ment Plan, J.Y. Christmas and D.J. Etzold et al. 



Table 3.5-13. Annual estlrnates of vessels and bcats I n  the  U.S. Gulf shrimp f lshery  

Year Number of  Gross Tons Ot te r  Traw l s Number of  
Gulf  Shrlmplng Per Vessel 

Vessel s* 
Per Vessel Gulf Shrimplng 

Boats 

- - - - - - - - - 

* Th ls  t o t a l  I s  exclusive of  dupllcatlon. 

From NMFS data from Flshery S t a t l s t l c s  o f  t h e  United States. 



Table 3.5-14. Cost o f  new U.S. Gulf shrlmp vessels by various sizes and types o f  construction, 
1971 t o  1977 

Year Vessel Length and Type Cost 

53 - 65 ft. wood and steel  
66 - 72 ft. wood and steel  

63 - 69 ft. wood 
63 - 69 ft. steel  
70 - 78 ft. steel  

68 f t .  woad 
73 ft. wood 
68 f t .  steel 
73 f t .  steel 

68 ft. wood 
73 ft. wood 
68 ft. steel 
73 ft. steel  

Source: Warren and G r i f f l n  (1978) 

Table 3.5-15. Annual pa r t i c ipa t ion  i n  the  subJect f ishery  by vessels and boats 

Year Vessels Days* f ished Boats Days fished 
per vessel per boat 

* Day = 24 hours of f i sh ing  tlme 

Source: Fishery Statistics o f  the  U.S. 

3-72 



experlenced a 41 percent Increase I n  llcensed resldent shrlmp vessels between 1976 and 1979 (Roberts 
and Thompson, 1981 ). b a t s  llcensed I n  Loulslana Increased 47 percent I n  the  same perlod. Licensed 

sport  shrlmpers Increased 22 percent. The lncrease I n  t o t a l  Loulslana shrlmp licensees (I lcensed 
sport, comnerclal boat, canmerclal vessel, and nonresident canmerclal shrlmpers) was 37 percent f o r  

the  perlod. The recent f lgures f o r  Loulslana and Texas lnd lcate t h a t  the  growth I n  shrimp Industry 
par t lc lpants  contlnued through 1979. The cont r Ibut lon o f  these addl t lonal  vessel and boat par- 
t l c l pan t s  t o  the lncrease I n  gross f l e e t  Income of the perlod I s  unknown. Iden t l f  l ca t lon  o f  the  
growth r a t e  I n  pounds and exvessel p r l ce  I s  necessary p r l o r  t o  specl fy lng the  p roduc t l v l l y  of  t h l s  
maJor lncrease I n  people and capltal .  

Net 1 ncome 

Gross Income I s  known t o  f l uc tua te  widely I n  the shrlmp flshery. The f luc tua t lon  I s  due to: 
(1) va r la t lon  I n  shrlmp a v a l l a b l l l l y  a r l s l ng  fran uncontrol lable environmental forces, and (2) p r l ce  
va r la t lon  resu l t i ng  f ran  changes I n  econanlc condlt lons of consumlng natlons. Gross lncane w l I I  f l u e  
t ua te  sharply when bath factors  are unfavorable. The maJor fue l  p r l ce  Increases slnoe 1973 have been 
t he  m s t  v l s l b l e  long term Influence on net  lncome. Fuel I s  the  largest  canponent o f  operating c a t s .  
The I n a b l l l t y  t o  change t o  less fue l  lntenslve technology w l l l  make net lncane heavl ly dependent on 
catch, exvessel prlce, and now cast of  e f fo r t .  

Changes I n  these factors produce the  var la t lon  over t he  1971-1977 perlod shown I n  Tables 3.5-16 
and 3.5-17. Comparable c a t  and re tu rn  budgets f o r  Loufslana vessels Ind icate pos l t l ve  returns to' 
owner management and Investment I n  1978 and 1979, Table 3.5-18. Generalization o f  r esu l t s  f r an  t he  
studles y fe ld lng  the  budgets conceal t h a t  net  Income var les by vessel s l ze  and h u l l  material. Wooden 
vessels (Warren and G r l f f l n ,  1978) and medlum s lze vessels (Roberts, 1979) have earned hlgher returns 
t o  owner management than larger steel  hu l led vessels I n  t he  recent years o f  m J o r  c a t  and p r l ce  
Increases. To get a be t te r  p l c t u re  o f  lncreaslng cost  and revenue f o r  t h e  per lod 1971 t o  1977, Table 
3.5-19 shows the  Index of Increaslng cost  and revenue f o r  vessels. Indexes a re  calculated t o  r e f l e c t  
nanlnal percentage lncrease I n  each Item. The consumer p r l ce  lndex I s  Included f o r  cunparlson. Fuel 
and f lxed c a t  stand out as areas where c a t s  have r l sen  the  most (Increased 208 percent and 149 p e r  
cent, respectively). Total cost and t o t a l  revenue have lncreased approxlmatel y t he  same amount over 
t he  seven year perlod. In  1980 the  exvessel p r l ce  on average f e l  l f ran  the  record hlgh levels experl- 
enced I n  1979. Thus, w i th  fue l  pr lces r l s l n g  cont lnual ly  over the 1971-1980 perlod, a maJor cost- 
p r l ce  squeeze occurred I n  1980. lnformatlon presented t o  the  Gulf  States Marlne Flsherles Camlsslon 
annual meetlng I n  October, 1980, forecast negatlve returns t o  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 t a l l s .  Thls catch level would r e f l e c t  the  average catch level f o r  t he  
vessel c lass experlenced I n  Loulslana durlng 1979. The reasonableness of t h l s  vessel catch forecast 
I s  r e f  lected by canparl ng the 1979 and 1980 Gu I f  landlngs. Through October 1980, Gu If-wlde landlngs 
were s l l g h t l y  hlgher than 1979 (Shrimp S ta t l s t l cs ,  1980). The Loulslana forecast  I s  thought t o  
r e f l e c t  the  f lnanc la l  s l tua t lon  facing the  average offshore shrlmper I n  the  Gulf. As c l t ed  elsewhere 
I n  the  plan, the severi ty of  the f lnanclal  s l t ua t l on  I s  exempl I f  led by t he  October 28, 1980, U.S.D.C. 
announcement o f  a $12.2 m l l  l l o n  a ld  program f o r  Gulf shrlmpers. 

As lndlcated I n  Flgures 3.6-1 thraugh 3.6-5, t he  sale of Inc lden ta l l y  caught f l n f l s h  has no 
po ten t ia l  t o  r e l l e ve  t he  t i g h t  net  lncane sl tuat lon. In  t he  shor t  run, t he  shrlmp vessels are o f  
l lmlted usefulness I n  other econanlc endeavors. Therefore, the  near term prospects a re  f o r  vessels t o  
be predmlnate ly  dependent on t he  shrlmp catch, exvessel prlces, and fuel  pr lces t o  determine t h e l r  
ne t  Income. 

The f luc tua t lon  I n  net  lncane experlenced by shrlmpers on an annual basts occurs on top o f  seasonal 
var lat lon. Shrlmplng I n  the  Gu If I s  very seasonal. Table 3.5-20 shows month1 y cash flows f o r  1971 
(a year when p r o f l t s  were made) and 1975 (a year when substantlonal losses were made). In  both years 
t he  net f low of cash I s  negatlve January through June and pos l t l ve  net  flows are Incurred July 



Table 3.5-16. Average annual costs and returns f o r  Gulf of  Mexico shrimp vessels, 50 t o  80 fee t  i n  
length, a l l  types of construction, 1971 t o  1977 

Returns 
Landings (pounds) 50,618 40,073 46,390 44,054 56,576 

Pr ice 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 

Varl able costs 
I ce 1,387 1,579 1,541 1,766 2,788 

Fuel 6,561 9,539 18,976 19,144 20,194 

Net, supplies, groceries 2,358 6,747 9,885 11,211 13,131 
Repa l r and ma 1 ntenance 1 1,708 9,593 9,337 1 1,643 11,143 

Crew shares 19,437 23,723 26,593 32,422 43,320 

Payrol l taxes 38 8 ' 474 1,547 1,815 257 

Packi ng 2,4 1 1 1,899 2,428 2,905 3,852 

Subtotal 44,250 53,554 70,307 80,876 94,685 

Returns above var l  ab l e  costs 16,492 20,581 8,557 20,448 40,53 1 - 
Flxed Costs 

l nsurance 
Depreci a t lon  
Overhead 
l nterest  

Subtotal 12,221 17,494 24,339 27,504 30,374 

Total Operating Costs 

Prof 1 t o r  loss 
Required re tu rn  t o  equity 
Return t o  owner management 
Vessels i n  sample 
New cost of  vessel 
Percent flnanced 
Depreciable l i f e  (years) 
Salvage value (percent 
Requlred re tu rn  ra ted 

(percent 

a F i o r f da  and Texas vessels I n  sample 

Florida, Mlssissippl  and Texas vessels i n  sample 

Texas vessels only I n  sample 

Ref lects  a base rate, determined by bond yields, plus a f inancial  r i s k  premium. 

Source: ( E l m  and G r l f f  I n  (1978); G r i f f  i n  (1978); Hayenga, Lacewel l and Gr I f  f I n  (1974); amd Wardlaw 
and G r i f f i n  (1974). 



Table 3.5-17. Dol lars  per pound and pounds landed f o r  t yp ica l  vessel f i sh lng  I n  the  Gulf of Mexico 
shrlmp flshery, 1971 t o  1977 

Var I ab le t  Flxed Tota I 
Year Fuel cost cost cost Revenue Pounds 

1971 0.13 0.43 0.24 1.12 1.20 50,618 

Does not include crew shares, pay ro l l  taxes and packing. 

Source: Computed from Table 3.5-16. 

Table 3.5-18. Average annual casts and returns f o r  Louisiana shrlmp vessels, 1978 and 1979 

1978 s lze  I n  fee t  1979 s lze  i n  fee t  

5 1-65a 66 and 51-65 66 and 
overb over 

Gross Income 94,409 166,439 104,586 188,564 

Costs: 
Assocl at& w l  t h  catch 30,482 
Assocl ated w 1  t h  e f f o r t  20,690 
F I xed 8,385 

TOTAL 

Captalnts pay 

Return t o  owner's 
management L 1 nvestment 16,144 

Source: Roberts L Sass (1979). 



Table 3.5-19. Index of lncreaslng to ta l  cost and to ta l  revenue fo r  vessels operating In  the Gulf of 
Mexico shrimp flshery, 1971 t o  1977. (1971 = 100). 

Year 

Varlable Cost 
Not proportional t o  catch: 
Fuel 100 145 289 292 308 
Other 100 116 134 159 175 
Proport lonal t o  catch 100 121 159 183 213 

F 1 xed cost 100 143 199 225 249 

Total cost 100 106 167 191 22 1 
Total Revenue 100 122 129 166 223 
Consumer Pr 1 ce I ndex 100 110 122 133 150 

Source: Computed from Table 3.5-16 

through December. These mnth ly  flows lndlcate the need for  f lnanclal plannlng w l th ln  a year by 
vessel owners I n  the industry. The annual budgets (Table 3.5-16) lndlcate the need fo r  f lnanclal 
plannlng over the l i f e  of the vessel. 

Flshlng Act lv l t les  Supplemental t o  Shrlmplng 

The r l s e  of fuel prlces has Interjected an aspect of uncertainty Into the shrlmp harvest busl- 
ness. Shrimp vessels are subject t o  operating wlth a fuel lntenslve technology. Operatlng costs are 
therefore certain to  r l s e  m r e  rapid ly  than the general pr lce level. Thls has prompted experl- 
mentatlon wlth shrlmp vessels I n  other flsherles. Although there I s  much wr l t ten on underutll lzed 
specles, shrlmpers are experlmentlng wl th the su l t ab l l l t y  of t he i r  vessels l n  f lsher les with 
established markets. The most pranlnent examples are the r e f l t t l n g  of vessels t o  harvest swordflsh, 
snapper and grouper, and tunas. Equlpplng a vessel t o  mid-water longllne fo r  swordflsh may car t  
$20,000 t o  140,000. S l m l  la r  costs may be experienced by shrlmpers attempting t o  buttom longl 1 ne fo r  
reef f l sh  o r  other specles such as t l l e f l sh .  Mlnlmal Investment I s  requlred t o  equlp a vessel fo r  the 
pole flshery fo r  blackf ln tuna. 

Texas shrlmpers are more act lve In  r e f l t t l n g  vessels for supplemental flsherles. The most pro- 
mlslng alternatlve has been longl 1 nlng fo r  swordf lsh, where as many as 40 t o  45 vessels attempted t o  
enter t h i s  flshery fran Texas durlng 1980 (John Nlchols, Texas Am, personal canmunlcatlon). Not a l l  
th ise  vessels p&lclpated the ent l re  SIX month season. 

Work In  progress has attempted t o  measure the econanlc success of t h i s  a l ternat ive fo r  shrlmp 
vessels durlng 1980 (John Nlchols, personal canmunlcatlon). Vessels normally shrlmp I n  Texas from May 
through October and have the poss lb l l l t les  of a SIX-month season for swordflsh f ran November through 
Aprll. The estlmsted I n l t l a l  capltal  cost of f l r s t  time vessel conversion t o  go swordflsh longllnlng 
I s  $26,205. ThIs Includes structural changes I n  the vessel, wlnches and a1 l the longl l ne equlpmnt 
f o r  a 19 m l  l e  longl lne. Based on prel lmlnary projecttons for  1980, a shrimp vessel f lshlng for shrlmp 
durlng s l x  months and nut f lshfng fo r  s i x  months would have encountered a loss of 536,309. Returns 



Table 3.5-20. Cash flow by months f o r  Gulf o f  Mexico shrimp vessels 50 t o  80 fee t  i n  length, 
1971 and 1975. 

Jan Feb Mar A P ~  May June 

Total l n f  low 

Total outf low 4,370 4,252 5,043 4,967 4,567 5,617 

Net f low -1,361 1,145 -1,936 -1,852 -91 3 -950 

Accumulated net returns -1,361 2,506 4,442 -6,294 -7,207 -7,957 

197%' - 
Total ln f  low 3,503 4,001 3,956 3,535 4,960 6,653 

Total outf low 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 -7,4 10 -10,595 -12,687 -14,471 - 

July Aug S ~ P  Oct Nov Dec 

1971 

Total i n f  low 7,367 9,356 8,003 9,673 7,916 6,696 

Total outf low 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 

Accumulated net returns -6,845 4,004 -2,369 -288 -834 1,797 

1975~ - 
Total ln f  low 13,074 11,969 1 1,929 1 1,775 12,645 13,3 19 

Total outf low 11,636 10,977 1 1,246 11,192 10,498 12,398 

Net flow 1,438 992 683 583 2,147 921 

Accumulated net returns -13,033 -12,041 -1 1,358 -10,775 -8,628 -7,707 

1 Flor ida and Texas. 

Texas only. 

\: Source: Lacewell, G r i f f i n ,  Smlth and Hayenga (1974); Gr i f f i n ,  Nlchols, Anderson, Buckner and 
Adams ( 1978). 



above ~ r l a b l e  costs would have been $7,743. However, f lxed costs over the ent l re  year were great 
enough t o  cause the loss. Convertlng the vessel t o  longllnlng -during the wlnter months would have 
caused a to ta l  annual return t o  the owner's equity and management of $10,477. Thls resul ts  f ran 
set l lng  56,600 pounds of swordf lsh (52.60 per pound) and cwer lng both the varlable costs of 
longllnlng and the flxed costs not covered by shrlmplng. 

The break-even polnt fo r  the vessel owner would be a t  6,500 pounds of swordflsh whlle the crew 
would break even a t  46,000 pounds due t o  the way In whlch crewshares are calculated. While these data 
are prellmlnary, It I s  clear tha t  swordfish longllnlng may be a viable a l ternat lve fo r  only a few of 
the vessels I n  the shrlmp flshery because of the l lmlted ~ o r d f l s h  resource. 

Two factors I n  t h l s  supplemental ac t l v l t y  are especlally nateworthy. The supplemental f lsherles 
are not belng developed as a year round substitute t o  shrlmplng. Rather the majority of converslons 
are t o  the supplemental f lsherles fo r  br lef periods durlng the year. As shown I n  Table 3.5-20 

shrlmplng vessels experience negative cash flows In  several months. Secondly, the share system on 
shrimp vessels h ls to r lca l  l y  have placed the cast of fuel solely upon the owner. Supplemental 
f lsherles whlch are nut fuel lntenslve may return more net lncane t o  the owner per dol lar  of g o s s  
Income than the s l tuat lon wlth shrlmp. Consequently, the supplemental f lsherles do not have t o  y le ld  
the same gross lncane as shrlmplng t o  be canpetltlve. 

3.5.2.2 Investment In Vessels, Boats, and Gear - 
Table 3.5-13 l l s t s  annual estlmates of the number of vessels and boats I n  the domestlc shrlmp 

fleet, as well as estimated gross tons and o t te r  trawls per vessel. These estlmates lndlcate t h a t  
slnce 1970 Gulf shrlmp vessels have averaged 76 percent of the number and 83 percent of the grass tort- 
nage of to ta l  U.S. shrlmp vessels. The average gross tons per vessel I n  the  Gulf I s  ha l f  agaln as 
large as tha t  In the South At lant lc  f leet.  Slnce 1970, Gulf shrlmp boats have averaged 83 percent of 
the to ta l  number of U.S. shrlmp boats. The Gulf vessels are canparatlvel y new: i n  1975, 23 percent 
of the vessels had been constructed wl th ln the 1970 t o  1975 perlod and 52 percent I n  the 1965 t o  1975 
decade. 

lnvestment I n  vessels and gear I s  only available fo r  a Ilmlted port ion of the vessel canponent 
o f  the f l ee t  (Table 3.5-14, fran Warren and Gr l f f ln ,  1978). As Indicated, the cast of a vessel has 
jumped sharply during the 19701s. In addltlon, data frun one manufacturer lndlcates the baslc pr lce 
o f  a typlcal wood vessel has lncreased by 44 percent fran 1977 t o  1980. The increase of a flberglass 
vessel has been 42 percent. Inf latlon, the trend t o  larger vessels, and addltlonal equipment are the 
prlnclpal causes of the Increase. Obvlously, a larger Income I s  now requlred t o  Just i fy Investment I n  
the vessels. Larger lncane has been forthcanlng, however. Flgure 3.5-12 shows tha t  the value of land- 
lngs per gross ton of vessel has lncreased by $150 per ton o r  more f ran 1962 t o  1974. Notlce, 
however, tha t  catch decllned over 300 pounds per ton for  the same perlod. 

The 16 year trend shown In  Table 3.5-13 shows a s lgni f lcant  increase I n  average gross tons per 
vessel. Thls s t a t l s t l c  may re f l ec t  the larger vessel's a b l l l t y  t o  f l s h  I n  Inclement weather, I t s  
lncreased range, and I t s  attractiveness t o  m r e  canpetent crew members. There are no current studles 
over a su f f l c l en t l y  long perlod of tlme t o  lnvestlgate econanlc p r o f l t a b l l l t y  by slze of vessel, 
however, studles tha t  examlned t h l s  question have been done for  several lndlvldual years (Lacewell, 
G r l f f  In, Smlth and Hayenga (1974); Ward law and Gr l f  f I n  (1974); Gr l f  f In, Nlchols, Anderson, Buckner and 
Adams (1978); and G r l f f l n  (1978); Roberts and Sass (1979). Flgure 3.5-13 shows the resul ts  of a 
regresslon analysls of average cost based on 1973 data collected from 115 vessels I n  Florlda, 
Mlsslsslppl and Texas. In the regresslon analysts constructlon, length and e f f o r t  (eftor) I s  based on 
horsepower and length of footrope) were used as dummy variables In  estlmatlng the average cost 
equation. A l l  coef f lc lents were s lgnl f lcant  a t  the 99 percent level. The estlmsted cost equation 
explained 79 percent of the varlat lon of the data. Predicted average cost values fo r  the 115 vessels 
are plotted wlth average cost on the ver t lca l  axls and pounds landed on the horlzontal axls. 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 -1 2 a n d 3.5-1 3) . 



Figure 3.5-1 3 - Predicted average cost  data points  for 115 Gulf of 1.kxico shrlmp vesse l s  for 
various vesseL c l a s s i f i c a t i o n s ,  1473. (Note: Lines between curves are merely 

Average t o  help Ciscinguish classea of v e s s e l s  and are not  cost  curves). 
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tend t o  fa1 l Into f lve general classes. NotIce In Flgure 3.5-13 tha t  a t  any glven pounds produced 
tha t  larger vessels have a hlgher average cost which means they have a higher breakeven pr ice per 
pound. Conversely, a t  any glven pr ice larger vessels must land more pounds of shrlmp t o  b r e d  even, 
A cunparlson of wood and steel vessels shows tha t  steel vessels have a hlgher average cost than wood. 
Wooden vessels wlth a higher e f f o r t  Index ( larger englnes and nets), but of the same length category, 
have higher average costs per pound. This could be caused by less fuel efflclency and/or larger 
lnvestment I n  engines. 

The canblned Influence of hlgh fuel prlces and lowered exvessel shrlmp prlces I n  1980 focused 
attent lon on the cost-price squeeze I n  the shrlmp Industry. Fuel ef f lclency I n  trawl f lsherles, 
Includlng shrlmp, was a toplc frequently discussed by shrimpers when plannlng vessel construdlon and 

operatlon. Unfortunately, econanlc budgets developed for  vessels I n  the mld t o  la te  1970's were nat 
suf f lc Ient ly  detailed t o  make def fn l t l ve  conclusions about vessel fuel ef f lc lency In  re la t lon  t o  
vessel slze. Roberts and Sass (1979) report medium slze (51 t o  65 feet) shrltnp vessels I n  Loulslana 
durlng 1978 had about twice the gross revenue per dol lar  of fuel as dld large vessels (greater than 65 
feet). SInce the large vessels caught shrimp valued a t  53.14 per pound I n  1978 canpared t o  52.47 f o r  
medIum vessels, It I s  evfdent tha t  large vessels are harvestlng shrlmp of a slze nat harvestable by 
the medium vessels. It should also be noted tha t  the LwIsIana research lndlcated small ( less than 50 
feet) vessels were less e f f l c len t  I n  terms of gross revenue per do1 tar of fuel costs than medIum 
vessels. Thus, cautlon I s  advfsed when attempting t o  correlate vessel s lze wl th fuel efflclency. 

Warren and GrIf  f I n  (1978) I n  a 1977 survey constructed econmfc budgets f o r  two shrlmp vessel- 
groups. Small wooden vessels (28 t o  55 feet) landed $7.74 worth of shrlmp per do l la r  of fuel cast. 
Wooden vessels In the largest (56 t o  80 feet) class landed 57.65 of shrlmp per do l la r  of fuel cost. 
Anuther aspect of t he l r  study polnts out the problem of generallzfng about fuel eff lc lency of mr lous  
vessels. While wooden vessels I n  the large class landed 57.65 of shrlmp per do l la r  of fuel, steel 
vessels of the same length class landed 55.88 of shrlmp. Thus, speclf lc studles would be necessary t o  
c l a r l f y  the s l tuat lon with respect t o  fuel ef f lclency of varlous types of vessel types and sizes. 
Analyses should exp tore ef f I c l  ency by several c r l  t e r l  a. 

Investment In new vessels appears t o  be cycl lcal In nature; several consecutlve good shrfmplng 
years Induce a maJor Increase In  new c ra f t  constructlon and several consecutlve bad years resu l t  I n  a 
pronounced reductlon. An example of t h l s  can be seen In  the number of licenses sold fo r  vessels t o  
f l s h  In the Gulf waters of Texas, Table 3.5-21. Econanlc condltlons In  the Gulf shrimp Industry began 
t o  decllne In  la te 1973. Econanlc condltlons were unfavorable through the middle of 1975 when they 
turned around and were favorable through 1978. In 1979 cond1tlons were near the  breakeven polnt and 
1980 I s  a clear, negative net lncune sltuatlon. As a resul t  of these econmlc ups and downs, Texas 
Gulf l lcenses sold decreased fran 1975 t o  1976 by 89 vessels, a lag ef fect  of a year t o  a year and a 
half. Llcenses sold lncreased through 1979 but are expected t o  decrease I n  1981 because of current 
econanlc problems. 

The favorable econanlc condltlons from 1976 to 1978 prectpltated an expanslon I n  vessel and boat 
Investment I n  Loulslana. Due t o  the lag effect, expanslon can be more accurately portrayed by vlewlng 
the 1976 t o  1979 perlod. Resldent shrlmp vessels Increased 41 percent belween 1976 and 1979 (778 t o  
1,093). Boats I n  Loulslana Increased fran 9,692 t o  14,217. Uslng the average market value of 
LouIsIana vessels I n  1978, the lncrease In  vessel lnvestment between 1978 and 1979 was estlmated t o  be 
$7.5 mfllfon. Boat Investment I n  Loulslana Increased 54.6 m l l l l on  for  a canblned one year Increase of 
$12.1 m l l l l on  (Roberts, 1980). 

3.5.2.3 Capltal lzat lon 

Blologlcal I l te ra ture  deallng wlth flshery management I s  replete wlth the dIscusslon of 
noverflshlng~. The econanlcs professlon has developed a s lml lar  body of l l te ra ture  whlch attributes 



Table 3.521. Number of Texas licenses sold fo r  Gulf shrlmping only 

Year 

Source: Swartz (1980).  

Tota 1 - 
1,763 

Net Change 

- 
the eventuality of overflshfng t o  the canmn property nature of f lshery resources. Econanlc I I tera- 
t u re  also ldent l f les econanlc waste as an Inherent aspect of harvesting canmn property flshery 
resources. 

Factors Affectlna C a ~ l t a l l z a t l o n  

As outllned In  some detal l  In  Sectlon 5.1.2, econanfc capaclty I n  any f i r m  I s  detennlned by the 
level of product prlces, the expected marginal p rodud lv l ty  of Inputs and Input prlces. lndustry 
expanslon or  growth takes place when firms I n  the lndustry are earnlng a pro f l t .  Thls expanslon, 
through the entrance of new firms, o r  through lndlvldual firms growfng larger, w l l l  cause greater . 
demands on resources. The Increased demand fo r  resources Increases Input prlces whIch lncreases p r w  
ductlon costs t o  producers uslng the resources (Inputs). A t  the same time the lncreased supply of 
products reduces f inal  product prlces. Thls growth pattern continues u n t l l  p r o f l t s  t o  IndlvlduaI 
ffrms In  the Industry are ellmlnated. 

These same econanlc forces are a t  work In  the f lsh lng lndustry. However, one primary resource 
o r  lnput (the stock of f fsh) l n to  the productlon process I s  canmn property rather than pr lvate p r e  
perty. The f l sh  belong to no one person, but t o  a l l  the people In  canmon. They becane pr ivate p r w  
perty by lnst l tu t lonal  arrangement o r  a f t e r  they are harvested. Thus, no nprlcen i s  paid fo r  the f i s h  
resource and the flshery I s  usually referred t o  as an "open accessn sltuatlon. The nonnal restra lnts 
t ha t  Increased Input prlces place on lndustry growth are thus not f u l l y  effective In  canmon property 
Industries. That Is, Inputs ln to  the flshery w f l l  continue t o  be used longer I n  the growth process 
than they would In  pr lvate property lndustrles. Thls resul ts  I n  to ta l  lndustry f Ishlng e f f o r t  beyond 
the level necessary t o  produce maxlmum econanlc y fe ld  (MEY). Total lndustry f lsh lng e f f o r t  c w l d  even 
expand t o  the extent tha t  maxlmum sustainable y ie ld  I s  surpassed. These events o c a r  due t o  rat lonal 
econanlc declslons of f l s h e m n  a d l n g  as Indlvlduals. lncreased e f f o r t  by lndlvldual f l s h e m n  Imposes 
an unaccounted fo r  cost on a l l  other f l shemn.  Thls lncreased cost due t o  overflshlng eventually 
cu r ta l l s  productlon. Thls sl tuat lon I s  sometimes referred t o  as the "tragedy of the canmnsn. The 
exception t o  t h i s  occurs when growlng consumer demand Increases exvessel prices more than the 
Increased costs resulting fran overflshlng. Slnce there I s  no nprlcen o r  "cost" put on the raw f l sh  



Input, I t s  pr ice does not r i s e  as the factor demand fo r  It becanes greater as It becanes m r e  scarce. 
I f  the f i s h  resource were nprlcedn, cost would Increase and flshennen would be encouraged t o  decrease 
f fshfng ef for t ,  and further capl ta l lzat Ion Into the fishery would be dlscarraged. 

During periods of econanlc prosperity when shrimp prices are rapld ly  rIsIng, p r o f i t s  t o  the 
owners of shrimp vessels have been over and above the returns the l r  capltal  could have earned I n  other 

alternatfves. In econanlc terms, "excess pro f I tsn  have been generated. Bath exlst lng owners and nar 
entrants Into the fishery have been encouraged t o  make new capltal  Investments I n  the flshery. When 
prlces decllned, vessels contlnue t o  f l s h  In  the short run even a t  a loss as long as the return 

generated covers varlable operating (trip) costs. When revenues were not large enough t o  cover 
varlable costs, vessels have been t i e d  up fo r  perlods of tlme. The normal dectslon of the owner wou Id  
be t o  se l l  the vessel and use the capltal  elsewhere. However, as I s  the case wlth much agrIcultura1 
equipment, shrimp vessels represent a classfc case of asset f l x l t y  (Johnson, 1958). No entrepreneur 
wants t o  Invest capltal  I n  a shrlmp vessel t h a t u l l l  y l e ld  a negatlve return whlch makes It d l f f l c u l t  
t o  se l l  vessels. Thus, along wi th the other problems caused by the open access nature of the shrlmp 
fishery, vessel owners sometlme face econanlc hardshlps because of Investment declslons made during 
times of rapldly r l s l ng  prtces. 

I n  summary, the argument I s  t ha t  given an open access flshery and rapld ly  r l s l ng  prices (more 
rapld ly  than costs) f o r  the product, overcapltalIzatlon fran an econanlc standpoint I s  lnevltable and 
w i l l  becane worse as product pr ice contfnues t o  rapid ly  rise. The only way t o  slow down the o v e r  
capl ta l lzat lon process I s  t o  a r t I f I c I a l l y  Increase costs of f lshlng t o  the f lshtng vessel through fees 
fo r  the r l g h t  t o  flsh. Free access and r l s l ng  demand w I l l  resu l t  I n  e f f o r t  levels beyond tha t  

- 
necessary for the maxfmum econanlc y ie ld  and posslbly beyond tha t  required to  harvest the maxlmum 
sustalnable yfeld. This sItuatIon w l l l  usually place vessel owners In  negatlve return sl tuat lons 
durfng tlmes of fa1 l lng  demand fo r  shrlmp. 

Focuslng on the econamfc Impact of free access, then, Involves del I beratlon over the q w n t l t f e s  
harvested and the effor) and capltal  expended. Much debate normal l y  occurs when proponents of M Y  
management argue tha t  not only less e f f o r t  but also lower harvests w i l l  be beneflcfal t o  flshennen, 
processors, and soclety a t  large. As Gul land (1972) lndlcates, shrfmp f lsnerles exhlb1 t f lat-topped 
y ie ld  curves. A t  hfgh levels of ef for t ,  the ImpllcatIon I s  tha t  reductions I n  f lshfng e f f o r t  are 
l lkely t o  resu l t  In  proportional l y  smal le r  decreases I n  shrlmp landfngs. Thus, management of f lshlng 
e f f o r t  a t  some point below MSY must be concerned wlth the beneflts and costs of reduclng f fshlng 
ef for t .  Econanlsts note tha t  f ree access t o  flshery resources leads t o  overflshlng, lower sustalned 
yIeld, and hfgher costs. Wlth overf lshlng and lower sustained y ie ld  prevlously c l ted as not a val id  
concept In the Gulf shr Imp f lshery, the bend I t s  t o  soc1 ety fran any benef It-cost measurement must 
mafnly cane from reducttons In  harvest costs. Reducing the to ta l  harvest cost would Involve reducing 
the number of flrms ( f l sh lng  e f fo r t )  I n  the tndustry. There I s  evidence t h a t  other measures t o  reduce 
f lshfng effort ,  such as quotas, gear restr lctfons, shortened seasons, etc., actual ly Increase capftal-  
IzatIon and costs (Crutchf I e l d  and Zel lner, 1962). 

Although the annual nature of the shrlmp crop prwldes some bIologIcal uniqueness, the Gulf 
shrimp flshery I s  subject to  the sound sc len t l f l c  argument tha t  a l l  mature f ree  access f lsherles 
becane overcapItallzed (overcapltal lzatIon being the f lshtng e f fo r t  o r  number of f irms beyond tha t  
necessary t o  harvest the M Y ) .  Very l l t t l e  analysts I s  required t o  show tha t  the Ideal world, perhaps 
MEY fo r  the econanlst o r  MSY for  the blologlst, I s  better than the lalssez-faIre real world of free 
access t o  flshery resources (Coase, 1968). As polnted out above, however, methods t o  achlwe MEY o r  
even MSY may be more burdensome t o  the resource users, soclety, and government. Slmply stated, the 
Issue of overoapltal lzat lon and l lmlted entry as a means of e l  l m l  natlng It real l y  only requlre tha t  a 

proposed shrlmp harvest be Judged better o r  worse than the exlst lng harvest when a l l  beneflts and 
costs are considered. The problem of overcapltallzatIon I n  the shrlmp flshery, however, I s  nut as 
slmple as mlght f I r s t  appear. 



Caal ta l lzat lon I n  t h e  S h r l m ~  Flsherv 

The extent o f  overcapl t a l  l za t lon  I n  t he  Gu I f  of  Mexlco shrlmp f Ishery cannot be precisely stated 
a t  t h l s  t lme from the  standpoint of  a spec1 f l c  research study deslgned t o  address t h i s  question. 
Gr l f f ln ,  Lacewell and Nlchols (19761, estlmated the optlmum e f f o r t  level f o r  t he  Gulf shrlmp f lshery  

fo r  1973. Thls study Indicated t h a t  the  equl l lbr lum level of e f f o r t  under open access f lshery  con- 

d l t l ons  a t  1973 average pr lces w l th  a normal re tu rn  t o  labor, management and Investment was 201,800 

un l t s  of e f f o r t  o r  2,277 vessels. Actual f lshlng e f f o r t  during 1973 was estlmated a t  304,431 u n l t s  o f  

e f f o r t  o r  3,435 vessels. The optlmum e f f o r t  t ha t  maxlmlzed economic ren t  t o  the  f lshery  was 105,300 

un i t s  o r  1,213 vessels. Thls generated an economlc rent of $22 m i  I l l o n  do1 lars, reduced t o t a l  
1 ndustry revenue from $135 m l  l l Ion t o  489 m l  l l ion and reduced shr l  mp land1 ngs from 80 m l  I l Ion t o  52 
m l  I 1 Ion pounds. 

It I s  c lear  t h a t  the management o f  the shrllnp f lshery  t o  achieve econmlc optlmums would necessi- 
t a t e  a d ras t l c  reduct ion I n  t he  amount of e f f o r t  applied I n  the  flshery, and hence a reductlon i n  t he  
number o f  vessels a1 lowed t o  f lsh. The resu I t s  o f  such a management goal w c u  I d  be a lower t o t a l  

1 ndustry cast, posslb l y  lower revenues (depending on elasticity of demand f o r  shrlmp), fewer vessels, 
h lgher prof I t s  per vessel and probably hlgher shrlmp pr lces t o  consumers. To accmp l l sh  t h l s  goal a 
program would have t o  be Implemented t h a t  would tax  away the  econmlc ren t  generated and re tu rn  t he  
ren t  t o  socl ety. The central  quest Ion wou l d be concerned w 1 t h  whether t he  benef 1 t t o  socl ety of such 
a management program wou I d  be greater than the  cost t o  soclety of Implement lng t h e  program. 

There are two other Issues, each deal lng w l th  the  demand f o r  shrlmp, t h a t  a l so  have an ef f e e  Gn 
the  extent and Importance o f  overcapltal lzat lon. The f i r s t  I s  t h a t  Gates and Norton (1974) c l ea r l y  
demonstrate t h a t  the level of f i sh i ng  e f f o r t  ( cap i ta l )  y le ld lng  MEY I s  not necessari ly t he  same as 
t h a t  representing maxlmum economlc ef f IcIency (MEE). tEE I s  t h a t  level of  f lsh lng e f f o r t  a t  whlch the  
va l us  t o  soclety of the l a s t  u n i t  of  shrlmp produced I s  equal t o  the  cost t o  society of producing t h a t  

unlt. MEY I s  equal t o  MEE only when t he  p r l ce  of shrlmp i s  per fec t l y  e last lc ,  t h a t  Is, when unl lmlted 
quant i t ies  can be purchased wlthout the  p r l ce  r ls lng. The demand f o r  shrlmp I s  q u l t e  d l f f e r e n t  from 
t h l s  s l tuat lon, and the  r e s u l t  i s  t h a t  MEY and MEE are  not Identlcal. In t h l s  case, MEE, not t he  r en t  

maxlmlzatlon associated w l t h  MEY, mlght be the  approprlate economlc goal f o r  soclety. Further, t he  
MEE goal would induce an even lower harvest than t h a t  of  MEY, since t he  Industry generates costs t o  
soclety by using a common property resource. These costs involve the  physical, human and monetary 
resources used I n  the f lshery  whlch cculd be be t te r  employed i n  other sectors of  t he  economy. Their  
use I n  the f ishery bids up t h e l r  pr lces thereby creat ing In f  lat lonary pressures. 

The second Issue I s  concerned w l th  the  impact hlgh levels of  consumer demands have on t he  s ize  o f  
cost savings from decreaslng the  number o f  shrimp1 ng f lrms (capl ta l  lzat ion l .  Be1 1 (1972) recognizes 
that, a t  hlgh levels o f  consumer demand, maxlmum econanlc y i e l d  (MEY) and maxlmum econanlc e f f l c lency  
(MEE) f o r  a l l  practical purposes a re  lden t l ca l  goals, even i n  vlew of the  abwe argument. I f  M E  I s  
consldered the appropriate econmlc goal, then t he  degree o f  overcapl ta l izat lon wculd be much less 
durlng levels o f  hlgh demand for  shrlmp. While there I s  some evldence o f  overcapl ta l izat lon I n  t he  
shrlmp f lshery  the  economic performance o f  harvestlng firms, t h e l r  owners and employees have a t  c e r  
t a l n  tlmes appeared satlsfactory, Performances durlng other times have nut been so satisfactory. 

Perhbps the  most Important factor  t h a t  regulates t he  econanlc s ta tus o f  t h e  shrlmplng Industry I s  
consumer demand and the  r i s e  and fa1 1 o f  consumers dlscret lonary Incane. Shrimp a re  normal l y  thought 
o f  as a luxury consumer Item w l t h  t h e l r  consumptlon h lgh ly  responslve t o  t he  a v a l l a b l l l t y  o f  consumer 
dlscret lonary Income. Estimates o f  the amount of  shrlmp eaten outside the  home I n  restaurant 
s l tuat lons range from 60 t o  80 percent of a l l  shrlmp sold. In fact, accordlng t o  Qulck Frozen Foods 
(1980). 85 percent of t he  frozen shrlmp consumed I n  t he  U.S. durlng 1979 were consumed I n  t he  Ins t l tu -  
t l ona l  t rade w i th  the remaining so ld  a t  r e t a i l .  Thus, as dlscret lonary Incane decllnes t he  demand f o r  



shrlmp decllnes. Processors sometimes have large Inventories o f  shrlmp purchased a t  hlgher pr lces 
which must be sold a t  a loss o r  held u n t l l  p r l ce  rebounds. Exvessel pr lces normally drop as the  
decline I n  consumer demand reaches the dockside level. The p r l ce  movement o f  shrlmp as re la ted t o  
h l s t o r l ca l  downturns I n  the  U.S. econany can be v l v l d l y  I I lustrated. M I  l l e r  (1975) lndlcates t h a t  
h f s t o r l ca l  downturns I n  shrlmp pr lces have occurred durlng 1954 t o  1955, 1958, 1963, 1967, 1970 and 
1974. Four of these SIX years ( a l  l except 1963 and 1967) were recesslonary years as measured by 

decllnes I n  rea l  gross nat ional product whi le the  others were associated wf th  buslness downturns. The 
same s l tua t lon  occurred durlng 1977 and 1979 t o  1980. The shrlmp industry has a lso lagged behind the  
general economy I n  terms of recovery. 

It I s  durlng these perlods o f  p r l ce  declines t h a t  the shrlmp lndustry has suffered through 
perlods o f  econanlc loss, particularly a t  the  vessel level. As discussed ear l i e r ,  the  lndustry has 
operated w I thout apparent problems dur 1 ng perlods of r i s  1 ng pr Ices. However, econanlc success 
dur lng these periods has led t o  capl ta l  lnvestment and relnvestrnent I n  t he  fishery t o  such levels t h a t  
short-term econanlc losses have occurred during the p r l ce  decl lne perlods. Further canpounding these 
problems has been the  rap ld  r l s e  I n  t he  cost o f  diesel fue l  whlch 1s a rnaJor lnput  cost  Item I n  t he  
harvesting o f  shr i mp. 

The Importance of t h l s  rap ld  increase I n  fue l  pr lces was masked somewhat by t he  m r e  rap ld  
increase i n  shrlmp prlces. Most shrlmp vessels were re turn lng good p r o f l t s  and many owners were uslng 
hlgh p r o f l t s  t o  re lnvest  I n  the  f lshery  durlng t h l s  perlod w l th  replacement and/or nar vessels. Many 
used t h l s  p r o f i t  as leverage capi ta l  f o r  new loans t o  expand f l e e t  slzes. Surdi, e t  al. (19791 repor t  
t h a t  a t o t a l  of  31 1 shrlmp vessels were bul  It o r  on order f o r  the  Gulf o f  Mexlco dur lng 1979, wltK271 
b u l l t  o r  on order f o r  1980. Thls represents an approximate 10 percent lncrease I n  t he  f l e e t  s lze I n  
about a one year period which represents a dramatic Increase I n  capl ta l  Investment I n  t he  flshery. 

When the U.S. econ&ny entered I n t o  the recesslonary per lod beglnnlng I n  l a t e  1979, consumer 
demand slacked and the p r l ce  o f  21-25 raw head less shrlmp f e l  l rap i d l y  t o  a low o f  $3.82 I n  May, 1980. 
Th is  represented a decl lne o f  29 percent i n  a nlne month perlod. 

Fuel pr lces d ld  not decllne. lnvestment s lgnals misread durlng 1978 and 1979, when rap ld  l y  
r l s l n g  shrimp pr ices masked the Importance of the  rap ld ly  r l s l n g  fuel prlces, placed many shrlmp 
vessel owners I n  severe econanlc s t ra l t s ,  beglnnlng i n  t h e  ear l y  summer o f  1980. Between 1971 and 
1977, fuel  costs represented between 14 and 24 percent o f  t o t a l  revenues o f  most shrlmp vessels. 
Slnce fuel  pr lces almost doubled between 1977 and 1980, and p r l ce  (and hence t o t a l  revenues) f e l l  by 
almost 30 percent from 1979 hlghs, It I s  easy t o  see t h a t  fue l  costs car I d  have represented almost 
h a l f  o f  t o t a l  revenues. Many shrlmp vessel owners have nut been able t o  meet mr tgsge  payments and 
have attempted t o  generate support f o r  cont ro ls  on Imports I n  an attempt t o  stimulate danestlc prlces. 
Representatives of the  shrlmp lndustry met w i th  the Secretary of Commerce dur lng October, 1980, t o  
dlscuss the  econanlc s l tua t lon  I n  t he  shrlmp lndustry. 

Th is  meeting resul ted I n  a statement Issued by the  Secretary o f  Commerce on October 28, 1980. 
Thls statement Indicated t h a t  t he  shrlmp industry was faclng a c r l t l c a l  econanlc sl tuat lon. A cost  
p r i ce  squeeze caused by r l s l n g  fue l  costs canblned w i th  dec l ln lng consumer demand and depressed pr lces 
had placed a s l gn l f  lcant  por t lon o f  shrlmp harvesters I n  jeopardy of bankruptcy and had undermined the  
long-tlme v lab l  l l ty of the  Industry. The Secretary offered a program of asslstance t o  help shrlmp 
vessel operators weather the  current econanlc and energy c r l s i s  and t o  pranote res t ruc tu r ing  the  
lndustry t o  enhance long-term product lv l ty  and canpetltiveness. In  summary, t he  program c a l l s  f o r  the  
formatlon o f  a high-level NOAA task force t o  oversee the  implementation of:  

I. $11 m l l l l o n  o f  Department o f  Commerce funds made available f o r  low cost  loans w l th  the  possl- 
b l l l t y  of an addl t lonal  $5 mi l  l l o n  I n  t h e  future. These mn les  w i l  I r e s u l t  f ran  removing a 
morltorlum on the  Flsherles Loan Fund and through EDA funds. 
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2. Encouraglng passage o f  the  Amerlcan Flsherles Pranotlon A c t  wh lch w l  l l place $20-30 m l  I l Ion 
I n  forelgn fees I n  t he  Flsherles Loan Fund by l a t e  1981. 

3. Examlnatlon of the  l eg l s l a t l ve  p o s s l b l l l ~  of  a vessel debt consol ldat lon program w l t h  
~ o s s l b l e  In te res t  subsldles. 

4. Asslstance on a case-by-case basts w l th  EDA loans f o r  r e f  l t t l n g  of vessels f o r  pa r t l c l pa t l on  
I n  underutl l lzed f lsher l  es and purchase and Insta l  l a t l on  o f  new energy and other cost-savl ng 
equipment f o r  vessels remalnlng I n  the shrlmp flshery. A d l r e c t  one-tlme fuel  adjustment 
grant requested by the  Industry was nut f e l t  t o  be consistent w l th  the  po l l cy  of  enccuraglng 
fue l  conservation. 

5. Use o f  S200,OOO I n  S-K money I n  1981 t o  make aval lab le  f ishery  production and market servlces 
f o r  shrlmp operators des l r l  ng t o  sel 1 t h e l r  vessels In to  underut I l lzed f lsherles. 

6. Maklng aval lab le  St m l  l l l o n  f o r  a maJor seafood consumer education and Informatlon e f fo r t .  

7. Support f o r  a shrlmp marketing councll. 

8. Formatlon o f  a top-level canmlttee t o  lden t l f y  research and development p r l o r l t l e s  dlrected 
a t  lmprovlng vessel p roduc t l v l t y  and e f f l c lency  w l th  f l r s t  a t ten t lon  glven t he  shrlmp p roduo  
t l o n  sector. - 

9, Provlde support thrargh S-K m n q  f o r  t he  establishment o f  a Shrlmp Research Foundatlon. 

10. D l rec t lon  f o r  the  U.S. ln ternat lonal  Trade Commlsslon t o  begln t he  lrnmedlate examlnatlon o f  
the  range o f  posslble remedles under ex is t ing  law of any harm shrlmp Imports a re  causlng the  
danestlc shrlmp lndustry t o  suf fer  thrargh t h e l r  e f f ec t  of  a dampening on prlces. The U.S. 
Trade Representative w l l l  a lso be asked t o  estab l lsh an Interagency task for -  t o  analyze t he  
Impact o f  shrlmp Imports and t o  provlde recanmendatlons whether temporary Import re1 l e f  
measures are necessary and advisable. Talks w l l l  a lso be held w l th  shrlmp export ing 
countr 18s. 

Hence, It becanes qu l t e  apparent t h a t  w l th  an open access f lshery  and r ap l d l y  r l s l n g  demand, t he  
cap l ta l  l za t lon  level o f  the  shrlmp f lshery can be dramatical l y ralsed. The I n f  luena, o f  uncontrol lable 
external factors such as r ap l d l y  r l s l n g  fuel pr lces and the normal consumer demand re la ted  p r l ce  
movements then makes the  overcapl ta l lzat lon questlon apparent durlng the less sa t i s fac to ry  econanlc 
perlods. The relevent questlon becanes do t he  pos l t l ve  econanlc benef l ts  enJoyed durlng perlods o f  
r ap l d l y  r l s l n g  p r l ce  outweigh the  negatlve benef I t s  whlch becane evldent durlng perlods o f  low pr lces 
and to what degree would I iml ted access reduce these negatlve benef I t s ?  

3.5.2.4 Annual Par t l c lpa t lon  I n  t he  Flshery 

: 'Annual pa r t l c l pe t i on  I n  t he  f lshery  may be measured I n  terms o f  t o t a l  boats and vessels p a r  
t l c l p a t l n g  I n  the  flshery. A more preclse estimate Includes conslderatlon of t lme spent f l sh l ng  such 
as vessel and boat days flshed and/or man days flshed per perlod of tlme. These a l te rna t l ve  estimates 
o f  annual pa r t l c lpa t lon  a re  consldered I n  t h i s  sectlon. 

Vessels and Boats 

The number o f  boats and vessels I n  t he  Gulf of  Mexlco shrlmp f lshery  a re  aval lab le  I n  published 
form through 1975, Shortcanlngs, however, e x l s t  I n  the  data. Boats and vessels recorded I n  Flshery 
S t a t l s t l c s  o f  the  Unlted States contaln dupl lcat lon when lnd lv ldual  states a re  rw la red .  These data 



record the number of c r a f t  land1 ng shr Imp I n  each state. Due t o  the mob1 I l ty of the f l ee t  some b a t s  

and vessels are recorded In  more than one state. Gulf to ta ls  but not s tate to ta ls  are adJusted fo r  

dupl l ca t  Ion. 

Total shrlmp vessels f lsh lng I n  the Gulf of Mexlco lncreased f ran a low of 2,600 In  1962 t o  a hlgh 
of 4,091 In 1973 fo r  the 1960 to  1975 perlod. After 1973 the number of shrlmp vessels I n  the Gulf 
decllned t o  3,690 by 1975 ( la tes t  year of published data). 

The number of vessels landlng shrlrnp has been greatest I n  Texas each year slnce 1960 (Table 3.5-22). 
Overal l the number of vessels lncreased over the 16 year perlod t o  a h lgh of 2,294 In  1973. Loulslana 
i s  the second most Important state fo r  landings by shrimp o t t e r  trawl vessels. The Loulslana trend In  
vessel numbers I s  slrnllar t o  the trend for Texas; the number gradually lncreased and reached a peak In  
1973. Florlda and Alabama also have had increases In  number of shrimp vessels over the perlod and 
both also had peak years In  1973. Misslsslppl i s  the only state showlng an overal l  decrease I n  number 
o f  shrlmp vessels landing In  the l r  ports. 

The to ta l  number of shrlmp o t te r  trawl boats gradually lncreased t o  5,109 In  the Gulf of Mexlco In  
1968 and then decllned t o  4,500 I n  1972 (Table 3.5-23). By 1975, the number of shrlmp boats lncreased 
t o  5,054. 

Louisiana has the greatest number of shrlmp o t te r  trawl boats landlng In  her ports, 
accounting for  between 60 t o  70 percent of a1 I shrlmp boats I n  the Gulf. Texas and Misslsslppl are 
the next <to states In importance In  terms of number of shrlmp boats landing In  t h e l r  ports. Bath 
states experienced an increase In  number of shrlmp boats over the 16 year perlod. Number of shrimp 
boats landlng catch In  Florlda and Alabama decllned over the same tlme period. 

Trends In number of o t t e r  trawl shrlmp boats were less conslstant by state than were trends In  
number of shrlmp vessels. Yearto-year varlat lon was greater and peak years were usually different 
for  each state. Years of peak shrimp boat a c t i v l l y  by state were: 1966, Texas; 1972, Loulslana; 
1968, Mlsslsslppl, and; 1963 fo r  both the Florlda west coast and Alabama. 

Canparlson of boat and vessel t o ta l s  with and without duplication (Table 3.5-22 and 3.5-23) gives 
an lndlcatlon of part iclpat lon of vessels and boats In  the shrlmp flshery I n  states other than the l r  
home state. The number of vessels recorded In  more than one state ranged from a low of 1,022 In  1962 
t o  a high of 2,080 In  1973. I f  each vessel only lands shrlmp In  one other s ta te  In  addlt lon t o  I t s  
home state, these estlmates represent maxlmum estimates of vessels par t lc lpat ing I n  the f lshery I n  
nelghborlng states. I f  each vessel f lsh lng w t s l d e  of I t s  home state landed shrlmp i n  a1 I Gulf st& 
tes, a mlnlmum of between 270 and 520 vessels wou Id  have partlclpated In  f lsherles outslde of t he i r  
home states. These mlnlmum and maxlmum estlmates provide a range on the number of vessets p a r  
t l c l pa t l ng  In  ffsheries In  other states. 

Between 1960 and 1967 re la t ive ly  few boats landed shrlmp outslde of t he l r  home states (Table 
3.5-23). Af ter  1967 no b a t s  landed shrlmp In  Gulf states other than the l r  home states. 

I n  addltlon t o  the participation of Gulf of Mexlco boats and vessels I n  several Gulf states there 
has been recent reports of mvernent Into Gu I f  waters by the south Atlant l c  f leet,  especl a1 I y dur lng 
periods of low production l n  the south At lant lc  states. Studies now under way plnpolnt current casual 
evldence of mob1 l l t y .  

Only unpubllshed estlmates developed from the "code bookw used by por t  agents are aval lable fo r  
current Indlcatlons of the number of vessels and boats par t lc lpat ing In  the Gulf of Mexico shrlmp 
f lshery (personal communlcatlons w i  t h  J. Ernest Snel I, NMFS, M l a m i  Center). These estlmates are 
based on the vessel code book through June, 1980. The to ta l  number of shrlmp o t t e r  trawl vessels I n  
the  Gulf of Mexlco was 4,585 as of June, 1980 (Table 3.5-24). Thls represents a conslderable Increase 



Table 3.5-22.. Number o f  shrlmp o t t e r  t rawl  vessels by state, 1960 t o  1975 

Year F lor lda Alabama Mlss lss lss lpp l  Lou l s I ana Texas 
West Coast 

Year Total excluslve ~ o t a l '  lncludlng Vessels I n  more than one s ta te  
o f  dupl l ca t lon  dupl l ca t lon   ax l mumD ~ l n l m u m ~  

a Computed as the summation o f  vessels landlng In  each state. 

Maxlmum number of vessels landlng I n  more than one state. Canputed as the  d l f  ference I n  t o t a l s  
w l t h  and wlthout dupl lcatlon. Assum each vessel f lshes only I n  one other state. 

Mlnlmum number o f  vessels. Computed by d lv ld lng  maxlmum number of vessels by four. Assume each 
vessel f ishes I n  a1 I states I n  addl t lon t o  I t s  homes state. 

Source: Flshery S ta t l s t l c s  o f  t he  Unlted States. 



Table 3.5-23. Number of shrlmp o t t e r  t rawl  boats by state, 1960 t o  1975 

Year F lor lda Alabama Mlsslsslsslppl  Loulslana Texas 
West Coast 

Year Total excluslve 
o f  dupl l ca t l on  

~ o t a l ~  lncludlng Boats I n  more than one s t a t e  - 
dupl l ca t lon   ax l mumD ~ l n l m u m ~  

a Computed as - the summation o f  boats landlng I n  each state. 

Maxlmum number o f  boats landlng I n  more than one state. Computed as the difference I n  t o t a l s  
w l th  and wlthout dupllcatlon. Assume each vessel f lshes only I n  one other state. 

Mlnlmum number o f  boats. Computed by d lv ld lng  maxlmum number of boats by four. Assume each 
vessel f lshes I n  a l  I states I n  addl t lon t o  I t s  homes state. 

Reported incorrectly as 4,500 i n  published s ta t l s t l cs .  

Source: Flshery S t a t l s t l c s  o f  the  Unlted States. 



f ran 3,690 vessels I n  1975 (Table 3.5-22). The number o f  boats a lso  lncreased f ran  5,054 I n  1975 t o  
5,475 I n  1980,. The r e l a t l v e  Importance o f  lndlvldual states I n  terms o f  number o f  boats and vessels 
I s  the same as lndlcated I n  the  prevlous dlscusslon, however, the numbers recorded by s t a t e  a re  lower 
due to  a lack o f  dupl lcat lon I n  t he  1980 estlmates. 

Boat and Vessel Days Flshed 

Annual pa r t l c lpa t lon  I n  t he  shrlmp f ishery  can be approximated I n  several ways. Total days (24 
hour un i t s )  f lshed represents an estlmate based on the number o f  boats and vessels and number o f  days 
flshed per craft .  Total vessel days flshed were 88,400 I n  1962 a f t e r  whlch t ime t o t a l  vessel days 
lncreased t o  a maxlmum o f  149,184 days I n  1969 (Table 3.5-25). Overall t h e  number o f  vessel days 
f lshed per year Increased 32.8 percent f r an  t he  1962 t o  1964 perlod t o  t he  1972 t o  1974 perlod. Th I s  
Increase I n  annual pa r t l c lpa t lon  I n  vessel days per year was malnly a funct lon of the  number of 
vessels whlch lncreased over t he  perlod whl le  there was no overa l l  t rend I n  number o f  days flshed per 
year. However, peak number of t o t a l  vessel days per year were associated w i t h  years w l th  hlgh days 
f 1 shed per vessel . 

Annual pa r t l c l pa t l on  I n  t he  boat f lshery was approxlmatel y 50 percent o f  t he  pa r t l c l pa t l on  I n  t h e  
vessel f lshery  durlng the  1962 t o  1964 perlod (Table 3.5-25). The large Increase I n  average days 
f lshed per boat over t he  perlod, however, lncreased t o t a l  days f lshed by boats t o  approxlmately 65 
percent o f  t o t a l  days f ished by vessels. Total days f lshed per boat lncreased f ran  approxlmately 
50,000 days a t  t he  beglnnlng of t he  per lod t o  approxlmately 90,000 days per year durlng 1972 t o  1924. 
Overal l  the t o t a l  days f lshed by both boats'and vessels was 229,802 days annually durlng t he  1972 t o  
1974 perlod. 

The level o f  annual pa r t l c l pa t l on  I s  a funct lon o f  prof I t s  I n  t he  f lshery whlch depend on catch, 
costs and prlces. Data a re  not aval lab le  on a1 l o f  these varlables over tlme. Catch per day f lshed 
general ly declined f o r  both boat days and vessel days over the  1962 t o  1974 perlod (Table 3.5-12). 
However, Increases I n  pr lces were suf f l c l e n t  t h a t  t o t a l  annual revenue per boat and per vessel 
more than doubled over t h i s  perlod. (Table 3.5-26). The t o t a l  number o f  boats and vessels p a r  
t l c l p a t l n g  I n  the  f ishery  r a s  pos l t l ve l y  re la ted w l th  exvessel pr lces (compare Tables 3.5-2 and 
3.5-13). 

Mandavs Flshed Per Season 

Total  man-days f lshed per season on vessels was estlmated as the  number o f  vessel f lshennen (from 
Table 3.5-26) mu l t lp l l ed  by the  number o f  days flshed per vessel per year. These were computed on a 
24 hour day basts. Man-days on boats were computed I n  the same way ( f ran  Table 3.5-27). 

Tutal  man-days on vessels varled wldely f r an  year t o  year w l th  an ove ra l l  Increase of approxlma- 
t e l y  30 percent between the  1962 t o  1964 perlod and the 1972 t o  1974 perlod. (Table 3.5-28). Total 
number of days f lshed on boats remalned r e l a t l v e l y  stable between 1964 and 1971 but  then lncreased 
considerably. Total days f lshed on boats and vessels averaged 326,181 days dur lng the  1962 t o  1964 

' ,  per lod and then lncreased 34 percent t o  an average o f  437,894 days per season durlng the  1972 t o  1974- 
perlod. 



Table 3.5-24. Number of cmrnerclal vessels and boats paf t ic lpat ing I n  Gulf of  Mexico shrimp f i sh ing  
by s ta te  exclusive of duplication, 1980 

State and Reglon vessel sa b a t s a  

F l o r  i da West Coast 690 175 

Alabama 465 150 

Mississlppl  280 4 50 

Lou 1 s i ana 1,300 4,000 

Texas 

Total Gulf 

a Recorded vessels and boats land1 ng through an l den t i f  ied dealer. 

Source: Code book used by por t  agents of the NMFS. Personal cmmun l ca t lon  w i th  J. Ernest Snel I. - 

Table 3.5-25. Annual pa r t i c lpa t lon  I n  the shrimp f lshery by vessels and boats, 1962 t o  1974 

Vessels Boats 
Daysa fished Total days Total  days Days fished 

Year Number per vessel f lshed Number f lshed per boat 

a Day = 24 hours of f ishing tlme. 

Source: Fishery S t a t i s t i c s  o f  the  U.S. 



Table 3.5-26. Gross sales per vessel and per boat, 1962 t o  1975 

To ta l  boats Gross sales Gross sales Gross sales 

Year and vessels per vessel per vessel per boat  
(catch s t a t i s t i c s )  (catch s t a t i s t i c s )  

Computed from Tables 3.5-12, 3.5-13 and 3.5-2. 

Table 3.5-27Ca). Resident vessel shrimp f lshermen f o r  t h e  Gul f  and Gul f  s ta tes  (1958 t o  1975) 

Tota I F l o r i d a  
Year Gu l f *  West Coast Alabama M iss i ss ipp i  Louis iana Texas 

Source: F lshery  S t a t i s t i c s  o f  t h e  Uni ted States 

* exc lus ive  of dupl i c a t i o n  between s ta tes  

** estimates f o r  1975 a r e  a l  l t h e  l a t e s t  a v a i l a b l e  



Table 3.5-27(b). Resldent ful l - t ime boat shrlmp flshermen for  the U.S. Gulf, by states (1958 t o  1975) 

Tota I Florlda 
Year Gulf* West Coast Alabama MlsslsslppI Loulslana Texas 

Source: 

4,358 219 348 
4,280 149 340 
4,116 140 346 
3,903 147 315 
4,108 172 37 1 
4,443 203 39 5 
4,451 160 380 
4,457 178 335 
4,312 142 31 1 
4,195 110 279 
3,988 104 2 27 

3,771 88 188 
3,774 97 174 
3,879 93 171 
3,794 7 5 17 7 

4,078 94 158 
3,937 94 125 
4,159 7 5 147 

Fishery S ta t ls t lcs  of the United States 

Table 3.5-28. Man-days fished per season, 1962 t o  1974 

Man-Days Fished (24 Hours) 

Year On Vessels On Boats Total 

Computed from Tables 3.5-15, 3.5-26 and 3.5-27. 



3.5.3 Domestic Commercial Processing Character is t ics  

3.5.3.1 Total Gross Income from the  Shrimp and A l l  Related Fisheries 

Annual production f o r  the  Gulf region by product type o f  shrimp i s  shown I n  Table 3.5-29. Raw 
head less shrimp appear t o  generate the  most revenue f o r  Gu I f  processors: they cons t i tu te  45 percent 
o f  gross income i n  the  1967 t o  1976 time period. Raw peeled shrimp make up 26 percent of  the to ta l ,  

. and breaded shrimp 17 percent. Although it involves a substant ial  amount o f  poundage processed, 
canning accounts f o r  only ten percent of  revenue, and the  remaining two percent i s  s p l i t  between dr ied 
shrimp and cooked and peeled shrimp. 

3.5.3.2 Investment i n  P lant  and Equipment 

The number of seafood processing p lants  i n  t he  Gulf to ta led 356 i n  1976 (Table 3.5-30). No data 
are avai lab le  f o r  the  capi ta l  assets o r  the  yearly investment i n  shrimp processing e i t he r  a t  national 
o r  a t  Gulf-wide levels. Data are avai lab le  a t  the  nat ional level t o  construct an accurate capi ta l  
ser les f o r  a l  l canned and cured seafood processing p lants  and f o r  a l  l fresh and frozen seafood 
processing plants. These data w i l l  be useful f o r  comparative purposes if, a t  some fu tu re  time, a 

shrimp processing capi ta l  ser ies can be constructed. 

3.5.3.3 Total  Employment and Labor lncome 

S t a t i s t i c s  f o r  the Gulf shrimp processing industry cannot be isolated from the  t o t a l  f i sh  - 
processing data. Table 3.5-31 gives the  pat tern o f  employment and Table 3.5-32 shows t he  average 
hourly wage, f o r  the nat ion and f o r  the  Gulf region. The annual r a t e  o f  increase i n  f i s h  processing 
employment has exceeded the nat lonal average f o r  a l  l manufacturing Industries. Employment, r e f  lected 
I n  both yearly average and seasonal high, declined f o r  Louisiana and Texas i n  t he  1970 t o  1976 in ter -  
val, whi le the other three states i n  the  Gulf f ishery  a l l  registered increases. 

Recreational Fishing Character ist ics 

From 1955 t o  1970, the number o f  marine recreat ional fishermen i n  the  U.S. Gulf o f  Mexico more 
than doubled, from 1.1 m i l l i o n  t o  2.3 m i i i i on ,  and expenditures by recreat ional fishennen more than 
quadrupled, from about $98 m i  1 l i on  t o  5405 m i  l lion. A 1975 marine recreat ional survey conducted by 
t he  National Marine Fisheries Service suggested t h a t  the t o t a l  poundage o f  she1 If ish, i n  terms o f  l i ve  
weight, taken by recreat ional fishennen amounted t o  more than 56 m i l l i o n  pounds, o r  about 25 percent 
o f  the f i n f i s h  catch. Brown, 1981, estimated i n  excess of 239,000 recreat ional pa r t i c ipan ts  i n  
shrimping i n  the Gulf exclusive of F lor ida i n  1979. He estimated the Gulf  recreat ional catch exclu- 
s i ve  o f  F lor ida t o  be a b w t  10.5 m i l l i o n  pounds i n  1979 and 6 m i l l i o n  pounds i n  1980. 

Most of  the shrimp caught by recreat ional fishermen are taken w i th  o t t e r  t rawls  ranging f ran  16 
t o  40 fee t  i n  width. Seines, cast  nets, d ip  nets, b u t t e r f l y  nets, and push nets a re  a lso used i n  some 
areas. It i s  not possible f r an  avai lab le  data t o  determine what por t ion  o f  the  - to ta l  recreational 
shrimp catch i s  used f o r  home consumptlon and what may be so ld  cmmerci a l  ly. 

State-bv-state summaries o f  t he  recreat ional s h r i m ~  f isherv  are: 

F lor ida west coast: No permit I s  required; t o t a l  catch and e f f o r t  a re  not quantif ied. The 
number of boats i s  estimated a t  500 t o  650 (Charles R. Futch, F lor ida Department o f  Natural 
Resources, personal commun i ca t  ion 1. 



Table3.5-29. Volume and value from Gulf o f  Mexico shrimp processing plants, 1958 t o  1978 

Year - Breaded cooked and raw Cooked and peeled Raw headless shrimp 
\ Do1 l a r s  Fbunds b I  Ia rs  bunds  Do I l a r s  Fbunds 

..................................... thousand .................................. 
1 958 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 

Year Raw Peeled Canned Dried 
C b i  l a r s  Fbunds bl la r s  Fbunds bI la r s  bunds  

.................................... thousand ----- 

Source: Processed Fishery Products. 

3-96 



Table 3.5-30. Number o f  processing p lants  In  the Gulf coast states, 1970 t o  1978 

F l o r  Ida 

Year Tota I West B a s t  A1 abana Mississippi  Louisiana Texas 

Source: Fishery S ta t i s t i c s  o f  t h e  United States and Processed Fishery Products, Annual Summary. 

Table 3.5-31. Yearly average and seasonal high employment i n  seafood processing 

- 
Tota l  Gulf F l o r  i da West Coast A l a bama 

Year Yearly Avg. Sea. High Yearly Avg. Sea. High Yearly Avg. Sea. High 

Mississippi  Louisiana Texas 
Year Yearly Avg. Sea. High Yearly Avg. Sea. High Yearly Avg. Sea. High 

1970 990 1,458 3,177 4,612 2,978 4,069 
1971 1,025 1,604 3,122 4,699 2,771 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 

Source: Fishery S t a t i s t i c s  o f  t he  United States and Current Fisheries Stat is t ics .  



Table 3.5-32. Hourly wage rates f o r  seafood processing 1958 t o  1976 

Year Canned and Cured 
Nation Gulf 

Fresh and Frozen 
Nation Gulf 

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

Alabama: About a t h l r d  of  the owners of boats I n  the coastal ccunties less than 26 feet  i n  
length owned- 16-foot trawls, f o r  whlch no licenses are requlred (Swlngie, e t  al., 1976). There a re  
more than 6,000 such boats. Swingle, e t  al. (1976) estimate t h a t  recreat ional shrimpers harvested 15 
t o  25 percent of the t o t a l  catch I n  the inland waters (Table 3.5-33). Brown, 1981, estlmated 20,423 
recreat ional par t ic ipants  took 785,242 pounds of whole shrimp I n  1979, and 29,194 took 710,492 pounds 
I n  1980. Because of catch I imitations, some recreat ional shr lmpers of ten purchase canmerci a l  l lcenses 
during open canmerclal seasons t o  avoid poundage restrictions Imposed on sport  shrimpers. 

Mississippi :  Weaver and Christmas (n.d.1 estlmate t h a t  recreat ional shrimpers const i tuted an 
average of 67 percent of the l icensed shrimpers I n  1974-1976 and took more than a ha1 f m i  l l i on  pounds 
of shrimp or  about one-eighth of the reported inshore commercial catch during the  three-year period 
(Table 3.5-33). Brown, 1981, estlmated 8,929 par t lc lpants  l n  1979 catchfng about 900 thousand pounds. 

There i s  no d i s t i n c t i on  between canmerclal and recreational shrimpers under the  law. In  t h e i r  
study, Weaver and Christmas c lass i f i ed  recreat ional shrlmpers as those who reportedly d id  not s e l l  
t h e i r  catches. 

Loulslana: More recreat ional shrimpers are located I n  Louisiana than I n  any other state. I t  i s  
estlmated t ha t  i n  1973 sport  shrimpers i n  Louisiana equlpped some 30,000 boats w i th  o t t e r  t rawls  and 



harvested some 23.6 m l l l l o n  pounds (heads-on) o f  shrlmp, Table 3.5-33 (U.S. Army Corps of Englneers 

nod.). A t  t he  present tlme, both the  number o f  boats equlpped w l th  t rawls  and the  t o t a l  catch are 
probably much higher. Brown, 1981, repor ts  173,948 par t lc lpants  catchlng 7.8 m l l l l o n  pounds I n  1979 
and 122,522 par t l c lpan ts  catchlng 3.8 m l l l l o n  pounds I n  1980. No l lcense I s  requlred f o r  recreat lonal 
t rawls  up t o  16 feet. Llcenses are requlred f o r  t rawls  I n  the  17- t o  50-foot range. The smaller 
t rawl  operators may take up t o  100 pounds of shrlmp, heads-on, per day w l th  no s lze  l lmltat lons. A 

sport t rawl lng l lcense permlts the  shrlmper t o  take as many shrlmp each day as he can, provided the  
shrlmp are not sold. Recreatlonal shrlmpers of ten purchase canmerclal I lcenses whlch permlt them t o  

shrlmp on a part-time basls and s e l l  a l l  or  pa r t  of  the  catch. Most o f  the shrlmp so ld  go t o  ou t le ts  
wh lch are not s t a t l s t l c a l  l y  monitored, so the magn l tude of t h l s  canmerclal catch cannut be def lned. 

Texas: Klng (1975) estlmated t h a t  1.1 percent o f  the  Texas shrlmp harvest was caught by 
recreat lonal shrlmpers In  1973. Recreatlonal shrlmpers harvested about 846,000 pounds from Texas' 
bays and about 55,000 pounds from the Gulf waters adJacent t o  Texas (Table 3.5-33). Brown, 1981, 
reported 49,853 par t lc lpants  tak lng 1.4 m l l l l o n  pounds I n  1980. Llcenses are requlred of Texas 

recreat lonal fishermen. An addlt lonal l lcense I s  requlred fo r  trawls. Cast nets, d lp  nets, traps, 
and mlnnw selnes do not requl re  Ilcenses. Catch l l m l t s  are two quarts per person durlng any lnland 

waters closed season. Up t o  100 pounds may be taken I n  major bays durlng the  open season, August 15 
t o  December 15 and from Gulf waters under s t a t e  Ju r l sd lc t lon  during the Ju ly  16 t o  May 31 season. The 
l l m l t  I s  15 pounds I n  maJor bays durlng the May 15 t o  July 15 season. Recreatlonal shrlmpers are pro- 
h lb l ted  from sel l l ng  any por t lon o f  t h e l r  catch and are subject t o  the  same s lze r es t r l c t l ons  as can- 
merclal f Ishermen. - 
Personal Communlcatlons from Flsherv Manaaers 

The following lnformatlon on recreat lonal shrlmplng was co l lec ted by means of personal can- 
munlcatlons w l th  f lshery  management personnel f r an  each of the  f l v e  Gulf states. 

F lor lda west coast: Most o f  the In te res t  I n  recreat lonal shrlmplng appears t o  be centered I n  t he  
Apalachlcola Bay region. The boats used I n  the  f lshery  range I n  s l ze  f ran  about 15 feet  t o  large 
cabln cruisers, and Include a number o f  smal l (20-25 feet )  f u l  ly-r lgged shr Imp boats. Most o f  the  
recreat lonal e f f o r t  I s  expended on weekends durlng summer and autumn by res ldents o f  'the coastal coun- 
ties and adjacent lnland countles. Trawls range I n  s l ze  f ran 14 t o  18 fee t  w l t h  an average s lze  of 16 
feet. Other gear types are seldom used t o  harvest shrlmp f o r  home consumption. The popular l ly  of  
recreat lonal shrlmplng I n  F lor lda appears t o  be re la ted t o  the  r e t a l l  pr fce o f  shrlmp rather  than t o  
t he  a v a l l a b l l l t y  of  the resource. The number o f  pa r t l c lpan ts  I n  t he  recreat lonal shrlmp f lshery  may 
lncrease I f  shrlmp pr lces contlnue t o  r lse.  (Charles R. Futch, Asslstant Chlef, Bureau of Marlne 
Scl ence and Techno1 ogy, F lo r  Ida Department o f  Natural Resources, Tat lahassee, 9 May 1978). 

Comparatlvely I l t t l e  recreat lonal shrlmplng occurs on the  F lor lda west coast. Some recreat lonal 
e f f o r t  may occur out o f  the Cedar Key area by lnland county residents t r ave l i ng  t o  the  coast f o r  the  
weekend. There may have been a decl lne I n  t he  number o f  pa r t l c lpan ts  I n  t he  recreat lonal shrlmp 
f lshery I n  the  past few years because o f  the r l s l n g  prfces of fuel, nets, and equlpment. Also, 
obtalnlng the  necessary lnformatlon on how t o  shrlmp may be more d l f f l c u l t  here than I n  other areas 
(Jef f rey A. Flsher, Marlne Advlsory Agent, Panama C l l y ,  10 May 1978). 

Alabama: 
shr Imp boats 
shrlmp. The 

Enforcement o f f i ce r s  have observed an apparent lncrease I n  t he  number o f  recreatlonal 
I n  the  past few years whlch I s  belleved t o  be malnly due t o  t he  r l s l n g  r e t a l l  p r i ce  of 
number of par t lc lpants  w l l  l probably lncrease If shrlmp pr lces contlnue t o  r lse. Most of  

t he  recreat lonal e f f o r t  I s  expended I n  the Mlsslsslppl  Sound and lower Mobl l e  Bay where the  greatest 

concentratlons o f  brown shrlmp occur. Some recreat lonal e f f o r t  may occur I n  Wolf and Perdldo Bays but 
I s  small by canparlson. Recreatlonal shrlmpers reslde p r lmar l l y  I n  Baldwln and Moblle counties, 
although some l l v e  I n  the  lnland countles and t rave l  t o  t he  coast t o  shrlmp. Resldents o f  other 



Tab -5-33. Gulf of Mexico recreat lonal shrlmp f lshery: the  surv methods, number of sport trawls, estlmated t o t a l  e f f o r t  (m.h man 

hours, a.d. = angler-days, m.d. = man-days? and T = t r i p s ) ,  estlmated t o t a l  catch and data source by s ta te  and year. 

State Year Survey Method Number of Est  lmated Estimated Data Source 
Sport   raw lsl Total  E f f o r t  Total Catch 

( I bs. heads-on ) 

F lor1 da West Coast - 2/ - 2/ - 2/ - 2/ 

Alabama 

Miss lss lpp l  

1972 Postal and Telephone Survey 5,72721 - 4/ 277,051 Swlngle e t  al., 1976 

1973 Persona I I n te rv l  ew 5,727 309,644 m.h. 204,577 Swlngle e t  al., 1976 
1974 Personal I n te r v l  ew 5,727 189,944 m.h. 290,54 1 Swlngle e t  al., 1976 

1979 l n te rv l  ew and Telephone - 4/ 53,330 T 785,242 Brown, 1981 , 
1980 l ntervlew and Telephone - 4/ 88,556 T 710,492 Brown, 1981 

1974 Personal Interview 1,535 19,958 a.d. 166,667 Weaver and Chrlstmas 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 I ntervlew and Telephone - 4/ 31,642 T 901,343 Brown, 1981 

19802/ I ntervlew and Telephone - 4/ 11,464 T 70,528 Brown, 1981 

Loulslana 1968 Telephone Survey 14,000 378,000 m.d.6/ 19,000,000 U.S. Fish and W l l d l l f e  Service, 1972 
1973 - 7/ 30,000 472,000 mod. 23,600,000 U.S. Army Corps of Engineers nod. 

1979 l ntervlew and Telephone - 4 / 482,414 T 7,795,024 Brown, 1981 

1980 l ntervlew and Telephone - 4/ 189,329 T 3,838,740 Brown, 1981 

~exa&/ 1973 Postal and Telephone Survey 10,117 - 4/-5/ - 900,823 King, 1975 
+118,080 

4/ 
- 

1979 l ntervlew and Telephone - 95,315 T 979,004 Brawn, 1981 

1980 l n te r v i  ew and Telephone - 4/ 107,486 T 1,363,770 Brown, 1981 

The number of recreat ional traw I s  (<  16 feet  I n  length) I n  Ral dwln and Mob1 l e  Counties, Alabama, was estlmated fo r  1972 based on the  assump- - 
t Ions t ha t  a1 l recreatlona I t rawls  were owned by boat owners and t ha t  a l l recreat lonal shr l  mpl ng was conducted from boats 2 26 fee t  I n  

lenqth. The estlmated number of recreat lonal t rawls  I n  Loulslana durlnq 1973 was based on the assumptlon t ha t  25 percent of  the  llcensed 

spor t  boats were equipped w i th  t rawls  t o  harvest shrlmp. The t o t a l  number of t rawls  I n  Mlsslsslppl  was based on the resu l t s  of  a survey of 

llcensed trawl holders who reported no sale of catch. I n  Texas, the t o t a l  number of recreatlonal t rawls was determined from d l r ec t  counts of  
t he  number of "1 nd I v l  dua l Balt-Shrl  mp Traw I" I I censes sold dur I nq 1973. 

2/ No data aval lable. 

Catch estimates f o r  1973 and 1974 were based on the assumptlon t ha t  there was no chanqe I n  the number of t rawls awned since 1972. 

Not determl ned. 

51 I ncomp lete. - 
51 Based on the assumptlon t h a t  14,000 shrimpers f lshed an averaqe of 27 man-days each In  1968. 

z/ The estlmated t o t a l  catch and e f f o r t  for  1973 were proJectlons based upon the r esu l t  of the 1968 survey. 
4 

Does not include data f o r  May/June. - 



states have been per lod lca l  l y  observed t rawl  lng recreat lonal l y  I n  Alabama. Most of  the  recreat lonal 
e f f o r t  occurs on the weekends, and t o  a lesser extent, a f t e r  work on weekdays. The boats generally 
range from 14 t o  30 fee t  I n  length, w l th  t he  major l ty In  the  14 t o  20 foo t  class. Most o f  the  
recreat lonal catch I s  harvested w l th  16-foot o t t e r  trawls. Owners of 16-foot t rawls  sometlmes 
purchase cmmerclal l lcenses t o  avold the  poundage l lm l ta t lons  Imposed on recreat lonal shrlmpers. 
(Steven R. Heath, Marlne Blo log ls t ,  Alabama Department o f  Conservatlon and Natural Resources, Dauphln 
Island, 11 May 1978.) 

Mlsslsslppl :  Recreational shrlmplng occurs p r lmar l l y  I n  Mlsslsslppl  Sound between B l l o x l  and 
Pascagoula, w l th  a comparatively small e f f o r t  I n  the  v l c l n l t y  of Waveland. Most recreat lonal 
shrlmplng I s  conducted uslng a small boat (30 fee t  long or  less) outfitted wl th  a s lng le  16-foot t rawl  
w l th  one t o  two people aboard. The maJorlty of the  recreat lonal shrlmpers res lde I n  Harrlson and 
Jackson countles; r e l a t l v e l y  few l l v e  I n  Hancock ccunty. The number o f  llcensed t rawls  I n  Mlsslsslppl  
has Increased sharply I n  the  l a s t  three years. (Tom Van Devender, Flshery Blo log ls t ,  Gulf Coast 
Research Lab, Ocean Sprlngs, 8 May 1978.) 

Loulslana: There are a large number o f  par t lc lpants  I n  the  recreat lonal shrlmp f lshery. Abcut 
25 percent o f  the estlmated 200,000 recreat lonal boats reglstered I n  Loulslana a re  equlpped w l th  o t t e r  
trawls. Although the maJorlty of  the  recreat lonal catch I s  taken I n  o t t e r  trawls, some e f f o r t  occurs 
w l th  wlng nets and cast  nets. Wlng nets may be attached t o  f lxed platforms o r  boats; cas t  nets  are 
used I n  the  Rockefel l e r  Refuge, Lake Pontchartraln v l c l n l t y ,  and other accesslble marsh areas. The 
boats used fo r  recreat lonal shrlmplng range I n  length f ran  about 14 fee t  and up. Most o f  the  res l -  
dents of  the coastal parlshes who own boats 16 f ee t  I n  length have o t t e r  trawls. Many recreat~onaT 
shrlmpers are resldents o f  larger c l t l e s  and choose t o  shrlmp I n  the  wetland areas nearby. However, 
on a t yp lca l  t r l p ,  recreat lonal shrlmpers t rave l  50 t o  80 ml les t o  shrlmp I n  coastal areas. 
Comparatively few people from the  northern pa r t  o f  the  s t a t e  above Baton Rouge t rave l  t o  the  coast t o  
shrlmp. There I s  no known recreat lonal shrlmplng by resldents o f  other states. (Harry Schafer, 
Chlef; Wl l l lam S. Perret, Federal Ald Coordlnator; Judd Pollard, B lo log ls t ,  D lv l s lon  o f  Oysters, 
Water Bottoms and Seafoods, Loulslana W l l d l l f e  and Flsherles Commlsslon, New Orleans, 6 June 1978.) 

Texas: The general lncrease I n  t he  number o f  g~ lnd lv ldua l  Balt-Shrlmp Trawlgg l lcenses so ld  I n  
recent years suggests t h a t  t h e  number of par t lc lpants  I n  t he  Texas recreat lonal shrlmp f lshery has . 
shown the same growth trends as the  other Gulf states. The growth of the recreat lonal shrlmp f ishery  
I n  Texas may be attributed t o  (1 populatlon growth I n  the coastal areas, (2) an Increase I n  le l su re  
tlme, and (3) t he  r l s l n g  r e t a l l  p r l ce  of shrlmp. The boats used by recreat lonal shrlmpers average 
about 16 t o  21 fee t  I n  length. Most of the shrlmpers reslde I n  coastal countles o r  adJacent Inland 
countles. There I s  no known recreat lonal shrlmplng e f f o r t  by resldents o f  other states. The major l ty 
o f  the recreat lonal catch I s  taken w l th  o t t e r  trawls. (Roy 6. Johnson, Reglonal Director, Coastal 
Flsherles, Texas Parks and W l l d l l f e  Department, La Porte, 13 June 1978.) 

3.5.5 subslstence Shr lm~ lna  

Accepting the d e f l n l t l o n  o f  a subslstence shrlmp flsherman as one who catches Just enough shrlmp 
t o  provlde fo r  lmmedlate sustenance o f  h i s  famlly, no Indlvlduals, canmunltles, o r  soc le t les  f l t t l n g  
I n t o  t h l s  category could be Iden t l f l ed  as par t  o f  the  Gulf of  Mexlco shrimp flshery. There a re  
apparently some flshermen who partially subslst  on shrlmp. In  a broader sense, the re  a re  substant lal  
numbers of south Loulslana resldents who a l ternate t h e l r  subslstence a c t l v l t y  f r an  shrlmplng t o  
crabblng, trapplng, and huntlng and who have I l t t l e  o r  no lncane other than t h a t  derlved from these 
ac t l v l t l e s .  



3.5.6 lndlan Treaty Flshlng Character lst lcs 

No t r ea t l es  o r  Congresslonal actlons w l th  Indians (Natlve Americans) which would a f f ec t  a Gulf of  
Mexico f lshery  management plan have been located. One Iawsult, pendlng I n  Federal D l s t r l c t  Court fo r  
the  Eastern D l s t r l c t  o f  Loulslana, seeks t o  enJoln enforcement o f  a l l  Loulslana w l l d l l f e  and f lshery 

laws "unsupported by leg l t lmate conservation c o n ~ l d e r a t l o n s ~ ~  as applled t o  three t r l bes  domlclled I n  
Loulslana. It seeks t o  overturn Loulslana laws regulat lng g l l l  nets and selnes, def ln lng the l i n e  o f  
demarcatlon between lnslde and outslde waters f o r  shrlmplng, and regulat lng nets and gear used fo r  
tak lng shrlmp, by havlng them declared unconst l tut  lonal as appl led t o  Houmas, Ch lttlmacha, and Choctaw 

lndlans on the  grounds t h a t  t r ea t l es  entered In to  between France and Spaln and various lndlan t r l bes  
were carr led over I n  f u l l  force by the terms of the  Loulslana Purchase. 

3.5.7 Output of Domestlc Commercial Balt-Shrlmp Flshery 

A balt-shrlmp lndustry of  conslderable econmlc Importance has ar lsen I n  some areas o f  the  Gulf 
o f  Mexico due t o  the popularity of shrlmp, l l v e  or  dead, as b a l t  f o r  numerous var le t les  o f  saltwater 

game f l sh  (Sectlon 4.1, Predation). Each of the Gulf states has laws regulat lng the  balt-shrimp 
Industry. Generally there a re  no r es t r l c t l ons  as t o  season, count slze, o r  closed areas. The b a i t  
f lshery  I s  based p r lmar l l y  on the  Juvenlles of brown, plnk, and whlte shrlmp, w l th  plnk shrlmp 
dmlnant  fo r  F lor lda and brawn and whlte shrlmp domlnant I n  t he  other states. 

Ot ter  trawls, slde-frame trawls, cast  nets, selnes, and bal ted t raps a re  used t o  harvest balt. 
The catch I s  sorted rapldly,  and shr Imp are placed I n  aerated I lve-bal t  we1 Is. Llve-balt  shrlmplng 
operatlons are conducted p r lmar l l y  a t  nlght. 

A state-by-state summary: 

Florlda: An average o f  74.75 rn l l l l on  shrlmp, valued a t  61.42 rnl l l lon, was produced I n  t he  1968- 
1975 perlod (Table 3.5-34). The number o f  permlts lssued Increased frm a 1968-1969 low of 182 t o  761 
I n  1974 (Table 3-5-34]. A dec l lne I n  the  t o t a l  catch has accanpanled the  Increase I n  permits (Table 
3-5-34]. 

Alabama: Swlngle (1972) repor ts  t h a t  24 bonaf Ide b a l t  dealers I n  Baldwln and Mobl l e  countles 
sold 1,544,000 l l ve  shrlmp w l th  a r e t a l l  value of $64,500 durlng 1968. In addl t lon t o  the  I lve  b a l t  
sales, a t o t a l  o f  22,200 pounds of dead shrlmp was so ld  f o r  b a l t  w l th  a r e t a l l  value o f  $12,040. 
Balt-shrlmplng I s  a part-tlme occupation, p r lmar l l y  durlng the  May-September perlod, f o r  most o f  the 
b a l t  dealers; 40 llcenses were lssued fo r  1977-1978 f l s c a l  year (Steven R. Heath, Alabama Department 
of  Conservat Ion and Natural Resources, personal canmun l c a t  Ion. 

Mlsslsslppl :  Chrlstmas, e t  al. (1976) estlmate t h a t  balt-shrlrnpers I n  t he  coastal countles o f  
Mlsslsslppl  harvested a t o t a l  of 60,317 pounds ,of l l v e  shrlmp w l th  a r e t a l l  value of $96,804 durlng - 
May t o  November, 1971. In addlt lon, they estlmate t h a t  44,860 pounds o f  shrlmp valued a t  $25,875 were 
used as dead b a i t  durlng the same perlod. 

Loulslana: Saltwater f lnflshermen I n  Loulslana used an estlrnated 1,529,000 pounds of ba l t -  
shrlmp durlng 1973 (U.S. F lsh and W l l d l l f e  Servlce data 1976, c l t ed  I n  U.S. Army Corps o f  Engineers 
nod.). Llve balt-shrlmplng I n  Loulslana comes under s t r l c t  regulatlon, and a 61,000 property, cash, 
o r  performance bond must be posted by the dealer as surety f o r  observance o f  regulatlons. The number 
o f  llcenses lssued durlng 1971-1978 varled between 11 and 28 per year; a recent high was 28 I n  1974, 
and the 1978 t o t a l  was 12 (W.S. Perret, LDWF personal canmunlcatlon). 

Texas: Chin (1960) estlmates t h a t  a t o t a l  o f  460,995 pounds o f  l l v e  balt-shrlmp and 206,624 
pounds o f  dead ba It-shr Imp were harvested f ran Gal veston Bay f ran  June 1957 t o  May 1959. The t o t a l  
r e t a l l  value of the  catches were $653,520 and 6112,761 f o r  l l v e  and dead bait-shrlmp, respectively. 



\ Stokes (1974) estimates t h a t  a t o t a l  of  53,181 quarts of  l i v e  balt-shrimp w l th  a r e t a i l  value of 
$265,905 were harvested In  the Lower Laguna Madre area f ran  November 1970 through October 1972. NMFS 

estimates t ha t  a t o t a l  of  2,340,000 pounds of l i v e  and dead b a l t  shrlmp valued a t  $6,790,000 were 

harvested on the Texas coast I n  1978. There were approximatel y 1,500 canmercl al  bait-shrlmp boat 

licenses lssued t ha t  year. 

3.5.8 Area Cmmunlty Character ist ics 

3.5.8.1 Total Population 

A very substantial settlement of  the coastal area has occurred dur l  ng the twent l e t h  century, 
resu l t i ng  I n  substantial changes t o  the estuarine habl t a t  of the  Gulf shrimp populations (Llndal l and 

Saloman, 1977). 

The most recent population trends i n  the  coastal area are presented I n  Flgure 3.5-15. The coastal 
parishes/cauntles display no unlform pat tern of recent population change. However, on a state-by-state 

comparison the coastal Darishes/cant ies t h a t  have been experiencing the most rap ld  growth tend t o  be 
si tuated alonq the F lor ida coast. Several Louisiana, Alabama, Mlssissippi ,  and Texas cauntles t h a t  
show moderately stronq growth appear t o  do so i n  conJunctlon w i th  the  spread of population I n  and 

around metropolitan areas. Rapid growth of F lor ida c a n t l e s  has long been assoclated w l th  retirement. 

Table 3.5-34. Total number of balt-shrlmp permlts issued, t o t a l  l i v e  shrimp production and value of 
the  catch i n  F lor ida f o r  the  years 1968 thrargh 1975 (a f t e r  Christmas and Etzold 1977). 

L l ve  shrimp 
Year Perml t s  ~ r o d u c t  Ion Va l ue 

( X  lo6 Individuals) (X lo6 do1 lars)  



The shrimp industry makes I t s  presence f e l t  I n  v i r t u a l l y  a i l  por ts  t h a t  l i e  on o r  near t he  Gulf 
of Mexico. However, i n  only a handful of  po r ts  could it be considered the  dominant industry. The 
por ts  tend also t o  be s i t es  of shipbui lding, petrochemical manufacture, and marine transport. 

3.5.8.2 Total  Employment i n  Shrimp Fishery 

Average t o t a l  employment I n  t he  shrimp f ishery  can only be estimated. A maximum estimate would 
be t o  assume a l l seafood wholesa l 1 ng and processing employees were associ ated w i  t h  process1 ng and 

marketing o f  shrimp products. Under t h l s  assumption and wi th  1978 seafood processing and wholesal ing 
data and 1975 numbers of f u l l  t ime fishermen, it i s  estimated t ha t  t o t a l  employment i n  the  Gulf  I s  

31,440 a t  seasonal peaks and 26,692 on an annual basis (Table 3.5-35). F lor ida and Loulslana are 
leading states I n  the  employment o f  processing employees while Texas i s  the leading s ta te  f o r  
employment i n  seafood wholesaling. Loulsiana i s  the leading s ta te  f o r  t o t a l  employment. 

An al ternat ive, more conservative, estimation i s  t o  proportion processing and wholesaling 
employment i n  the same proport ion as value of processed shrimp products I s  t o  t o t a l  processed pro- 

duds. In 1978 processed shrimp products were 69 percent of  t o t a l  processed seafood products I n  t he  
Gulf. With t h l s  proportion, t o t a l  Gulf seasonal shrimp re la ted employment i s  estimated t o  be 25,884 
employees whi le the  yearly average I s  estimated t o  be 22,608. 

Table 3.5-35. Employment on shrlmp boats and vessels and I n  seafood processing and wholesal ing, 1975 
and 1978, respect lvelya 

Seafood Process1 ng Seafood Wholesaling 

State Averages Averages 
Seasona i Yearly Seasonal Year l y 

F lor ida West Coast 4,487 3,717 
A labama 1,869 1,284 
Mississippl  1,788 1,290 
Louisiana 4,611 3,140 
Texas 

Total  Gulf 15,159 11,164 2,763 2,010 

F u l l  t lme Fishermen Total  Employment 
State Vessels Boats Seasonal Year l v 

F lor lda West Coast 2,425 75 
Alabama 1,179 147 

Mississlppl  5 73 216 
Lou i s i ana 3,522 3,168 

Texas 4,751 - 5 53 - 
Total Gulf  9,35gb 4, 15gb 

a Latest years available. For t o t a l  employment it i s  assumed 1975 level o f  fishermen represent 1978 
levels. 

Total exclusive of dupllcatlon. 

Souce: Flsheries o f  t he  United States, 1979, and Tables 3.5-26 and 3.5-27. 



Figure 3.5-15. Estimated Change in Population, 1970-75 
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3.5.8.3 Relationship o f  Shrimp Fisheries t o  Total  Work Force 

Census information about numbers of shrimp fishermen i s  unavailable as It i s  masked among counts 
of people employed i n  agr icul ture, forestry, and fisherles. A frequency d i s t r i bu t i on  o f  Gulf 
counties, i n  terms of the percent of  the labor force t h a t  was employed, i s  given i n  Figure 3.5-16. it 
does not appear t h a t  shrimp f i sh ing  i s  a major cont r ibutor  t o  overai l employment i n  most of Gulf 
counties. The highest proportion employed i n  agr icul ture, forestry, and f i sher ies  combined was 30 

percent. 

Table 3.5-36 compares, by county, the  number o f  people iden t i f i ed  as employed i n  t he  f isherles, 
m i  n i  ng, contract construction, and petrochemical manufacturing industr ies (county business patterns) 
f o r  Texas and Louisiana counties i den t i f l ed  as major centers o f  shrimp industry ac t i v i t y .  The data 
1 ndlcate t h a t ' t h e  shrimp industry i s  overshadowed i n  a l  l these u n i t s  by other marl ne-oriented 
industr ies alone. The data suggest t h a t  the  shrimp lndustry could not contribute, even a t  i t s  peak, 
much more than 25 percent t o  the employment p r o f l l e  of any of these Gulf counties. In most cases, the  
peak cont r ibut ion very l i k e l y  1s f a r  less than 25 percent. 

The presence of other industr ies i n  the  shrimp por ts  1s a mixed blessing t o  the shr'impers. 
Offshore o i l ,  i n  par t icu lar ,  can provide off-season employment. However, I n  a number o f  porfs 
shrimpers have had t o  re l inqulsh berthlng space t o  o f fshore o i l  o r  oceanic transshipment, both o f  
which provide more revenue t o  por t  author i t ies.  

3.6 In teract ion Between and Among User Groups 

3.6.1 Shrimpers Interact ions 

Recreational, bai t ,  and commercial o f fshore and inshore shrimpers are t he  major d i r ec t  users o f  
the shrimp resource. Though eas i l y  grouped i n  t h i s  manner, there a re  di f ferences w i th in  groups t h a t  
occasional i y  r e s u l t  i n  dlsputes. There are di f ferences on t he  s ize o f  shrimp preferred f o r  harvest as 
we1 l as varled techniques used by the groups t o  harvest. The migrat ing nature o f  shrimp make them 
I n i t i a l l y  susceptible t o  capture i n  shallow areas where gear a l ternat ives a re  greater as opposed t o  

the single technology of t rawl ing by of fshore shrimpers. 

The lnshore commercial shrimper, pa r t i cu l a r l y  i n  Louisiana, a lso has m r e  business a l ternat ives 
than the of fshore shrimper. A survey of Louisiana shrimpers uslng undocumented boats I n  1978 revealed 
t h a t  approxlmateiy 90 percent retained fu l l - t ime  employment other than shrimping (Sass and Roberts, 
1979). The high incidence o f  casual shrimpers i n  inshore areas o f  Gulf states s i gn l f  ies the  supple- 
mental income approach t o  shrimping. The large number o f  pa r t i c lpan ts  i n  the  Louisiana inshore 
ffshery, as wel l  as f i sher ies  i n  other states, can occasionally s t ress the  a b i l i t y  of  shoreslde faci-  
l i t l e s  t o  adequately handle the catch. The then record season i n  1977 stressed canning and Ice faci-  
l i t i e s  t o  the  po in t  where some shrimp spoi led p r i o r  t o  u t i l i za t i on .  This occurred only during the  
i n i t i a l  week of the May-June inshore season. Subsequent seasons have not resu l ted i n  a shortage of 
ice. Louisiana f a c l i i t i e s  are adequate t o  support the  processing and marketing o f  the Louislana 
catch. inshore shrimpers whether fu l l - t ime  o r  part-time generally operate t h e i r  boats alone w i th  a few 
occasionally using one o r  two crewmen when catch ra tes are high. Vessels operating a por t ion o f  t h e i r  
t ime inshore t y p i c a l l y  have one o r  two crewmen on board. This di f ference between lnshore boats and 
vessels I s  marked by a preponderence o f  family members o r  f r iends serving as crew on t he  boats whi le 
the  t r ad i t i ona l  crew re la t ionship o f  sharing the value of the  catch prevai ls  on lnshore vessels. 

Offshore vessels operated by the owners are characterized by several methods o f  sharlng the  pro- 
ceeds from the  catch. Bas ica l ly  a l l  the  share systems c a l l  f o r  t he  vessel and captain w i th  crew t o  
receive a share o f  the value o f  the  catch a f t e r  ce r ta in  expenses are deducted. The expenses deducted 



Figure 3.5-16. The percent of a l l  county residents employed 
who were act ive  i n  Agriculture, Forestry, ana 
Fisheries.  
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Table 3.5-36 

Employment Patterns in Major Shrimp Counties 
of Texae and Louisiana, 1976 

Number of employees Seafood 
Fishing Canned Fresh or 
Hunting Whole- Cured . Frozen 
TraPP ing salers Seafood Shrimp 

Louisiana 

Calcasieu 
Jefferson 
LaFourche 
Terrebonne 

Texas 

Brazoria 128 

Cameron 1075 
Galveston 108 
San Patricio ' 

> 
300 

> 

Other 

Contract Mining Petrochemical 
Construe tion Manufacturhg 

1 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 golng t o  the  captaln and crew. When seven complex methods of d e t e r  
mining shares t o  captaln and crew were analyzed by converting t o  a common denanlnator, they were shown 
t o  range f ran  21 t o  28 percent of g o s s  revenue (Sass and Roberts, 1979). 

I f  the vessel operator I s  not the owner, a d i f f e ren t  re la t lonsh lp  exlsts. The captaln and crar  
share f ran  42 t o  33 percent of  the "taken -- the  net  value o f  shr 1 mp less a por t  Ion of such operating 

expenses as fuel, Ice, processing charges, and gear repair. Although crewmen have t r ad l  t l ona l  l y  

res is ted sharing the cost o f  fuel  (Gr l f f l n ,  e t  al., 1976) t he  large fuel  Increases of the 1970's has 

resul ted I n  some shl f t  t o  sharl ng fuel  expenses (Roberts, personal canmun lcat ion).  

There I s  another complex set of  re la t lonshlps -- between the  owner and the  dealer where the  
shrlmp are unloaded. In some areas there I s  no apparent bond; I n  others, w l t h  such f luctuatlons as 
per lod lc  Ice shortages or  marked shrlmp supply-demand f luctuat lons, a f a l r l y  permanent re la t lonshlp 

may develop. The re la t lonshlp seems t o  work t o  the benef 1 t o f  both dealer and owner I n  some cases, 
f o r  example, when Ice, fuel or  shrlmp supplles are scarce. Thls k lnd o f  relat lonshlp, I n  whlch bath 
par t  16s are mutual l y Interdependent, appears t o  be an amlcable one w l  t h  few slgns of antagonlsm o r  
con f l i c t .  In  other areas, where It I s  customary f o r  a dealer ra ther  than a banker t o  advance 
operatlng capl ta l  t o  the shrimper, t he  lack of Independence I n  buslness transactions apparently can 
lead to antagonlsm. 

Ethnlc In teract  Ions have provided few conf l i c t s  unt  I l V l  etnamese f 1 shennen became l ncreasl ngl y 
Involved I n  the  bay shrlmp f lshery of the  Gulf coast a f t e r  1975. By using aggess ive and o f ten  mote 
e f f l c l e n t  f l sh lng  strategfes, t h i s  group has becane econanlcally canpet l t lve w l th  t he  establlshed 
flshermen. The Vletnamese generally f i s h  longer hours on shorter t r l ps ,  may use smaller crews (o f ten  
family members), and are equal ly s k i l l e d  as canpared w l th  t h e l r  Amerlcan counterparts. Because o f  
t h e l r  lower operatlng costs, thr l f t ,  wl l l lngness t o  experience more hardshlp and r isk ,  and relnvest- 
ment l n t o  bet ter  equipment and f a c l l l t l e s ,  the  Vletnamese flshermen have becane wel l  established I n  
the  f lshery (Gulf and South A t lan t  l c  Flsherles Development Foundatlon, Inc., 1981 1. 

Thls same repor t  estimates the numbers o f  Vletnamese owned bay shrlmp boats on the  Gulf coast as 
f o l  lows: 

Por t  Area 

Panama C l t y  
Pensaco la 
81 lox1 
Placquemlnes Par lsh 
Ga I veston Bay 

Pal ac l  os 
Rockport-Fu l t on  

Number o f  Boats 

35 - 37 
20 
7 5 

30 - 35 
70 

45 - 50 
35 - 38 

Approxlmate Total  Gu I f  Coast 315 - 375 

Con f l l c t s  have occurred between t he  Vletnamese and t he  local flshermen, w i t h  the  l a t t e r  accuslng 
the fornrer o f  v l o l a t l on  of f l sh lng  regulat ions and customs. Actlon programs by s t a t e  and other agen- 
c ies have Improved the  understanding of language, regulatlons, and local customs by t he  Vietnamese 
f I s  hermen. 

Other ethnlc groups making up the  ownership o f  boats and vessels I n  t h e  Gulf shrlmp f lshery 
1 nc lude Anglos, Mexl can-Amer 1 cans, Hondurans, eastern Europeans, and persons o f  French descent. These 
groups have been we1 l asslml lated l n t o  the  Gulf f ishery, and t h e l r  problems tend t o  be the  problems o f  

the Industry as a whole (Gulf and South A t l an t l c  Flsherles Development Foundatlon, Inc., 1981 1. 



3.6.2 Prevalent Con f l i c t s  w l th  Shrimpers and Other Natlonal In te res t  

Gulf shrlmp are harvested by one of the largest and most dlverse group o f  fishermen i n  the  

nation. Harvest occurs f r an  the  shal l o r w a t e r  estuar lne areas out t o  open Gulf waters of  300 fathoms. 

The reported canmerclal f l e e t  averaged 8,300 boats and vessels t rawl lng an average of some 5.2 m l l  l l o n  
hours annually durlng the 1970 t o  1974 perlod. A l l  lnformatlon lndlcates a general Increase I n  these 

f igures. In addit ion, there I s  qow th  I n  t he  number o f  recreat ional users (3.5.2.1 ). Conf l l c t s  o f  

these groups w i th  other nat lonal In terests  may Involve: 

1 )  Capture o f  f l n f l s h  and shellfish, whlch a re  harvested and then dlscarded. 

2) lncldental  capture o f  sea tur t les .  

3 )  Loss o f  estuar lne hab l ta t  necessary for  growth and survlval  o f  brown, whlte and plnk shrlmp. 

4 )  Gear con f l l c t s  w l th  stone crab flshermen I n  southern Florlda. 

5 )  Accidental o r  ln tent lonal  creat lon o f  underwater obstruct lons t o  shrlmp trawllng. 

The danger t o  boats and vessels from underwater obstruct ions re la tes  t o  safe navlgatlon as wel l  
as hazards t o  t rawl  gear. S lgn l f l can t  problems caused by underwater obstruct ions l n  Loulslana waters 
and the Gulf are being r e c t i f i e d  by two government programs. Fishermen-can apply t o  the  federal 
government fo r  canpensatlon t o  cover damagd t o  gear, vessels, and l os t  lncane resulting f ran  under: 

water obstructlons I n  t he  FCZ (U.S.D.C. 1979). A canprehenslve program established I n  1980 enables 
Loulstana shrlmpers t o  receive canpensatlon fo r  damage t o  gear and vessels f r an  obstruct lons I n  s t a t e  
waters (Dept. Natural Resources, Loulslana, 1980). 

Measures are suggested i n  Sectlon 8.3 t o  a l  l ev la te  these conf l l c t s  thrcugh conslderatlon o f  t he  
needs both o f  shrimpers and other nat ional Interests. Two o f  these c o n f l l c t s  (those over sea t u r t l e s  
and f l n f  lsh)  are treated I n  more detal  l i n  t h i s  sectlon. 

3.6.2.1 lncldental  Catch o f  F i n f l sh  by Shrimpers and Shrimp by Groundflsh Fishermen 

The discard o f  the lncldental  catch o f  f l n f l s h  dur lng commercial shrlmplng operatlons I n  t h e  Gulf  
o f  Mexlco I s  a matter o f  concern t o  f lshery  managers. During the  process o f  so r t lng  shrlmp f r an  the  
remainder o f  the catch brought I n  by a trawl, most o f  the  lncldental  catch d l e  from trawllng, 
handllng, and exposure before they are discarded. In  recent years t h l s  problem has becane accentuated 
by the movement o f  shrlmp t rawlers  i n t o  of fshore areas t r ad i t i ona l  l y  used by the  groundf l sh  f leet.  

Seldel (1975) estimated t h a t  four t o  12 pounds of f l n f l s h  are taken f o r  each pound of shrlmp har- 
vested. The annual f l n f  l s h  dlscard was approximated I n  Table 3.6-1 by mu l t lp l y lng  the  low and hlgh 
estimates ( four  and 12 pounds, respect lvel  y), by the  t o t a l  year ly shrimp catch i n  t he  Gulf  o f  Mexlco. 
The analysts of  expertmental tows taken I n  the  nor th  central  Gulf by the  Natlonal Marlne Flsherles 
Servlce, Pascagoula Laboratory, indicates t h a t  flsh-to-shrlmp r a t i o s  vary wldely by season, locality, 
year, and f l sh lng  strategy. The flsh-to-shrlmp r a t l o s  presented I n  Table 3.6-2 a re  composite f lgures 
computed from many tows taken I n  t he  Inshore and offshore areas o f  the nor th  cent ra l  Gulf. Up t o  70 
percent (by welght) o f  the  dlscard are specles usuable by t he  groundflsh Industry. 

During t he  perlod o f  concentrated shrlmplng e f f o r t  I n  estuar l  ne areas, shrlmp trsw Is  capture and 
k i l l  large numbers o f  Juvenlle grcundflsh and other specles. A t  present It i s  nut knwn I f  current 
levels of  trawl-Induced mor ta l l t y  of juvenl le  f ishes I n  estuaries have a detrimental e f f e c t  on 
of fshore groundflsh populations. 



Gulf-wide the incane f ran  sale of incidental  catch taken I n  shrimp t rawls  i s  low. S ta t i s t i c s  
reported t o  NMFS i n  1974 Indicated (by states): Florida, 1.7 percent o f  the  value of the  shrimp 
landings; Alabama, 13 percent; Mississippi ,  7 percent; Louisiana, 0.8 percent; and Texas, 0.5 percent 
(Figures 3.6-1 through 3.6-5). Speclf ical  ly, only 19 percent of  Louisiana shrimp vessel captains so ld  

a port ton o f  the  incidental  catch (Sass and Roberts, 1979). The incane potent ia l  was fu r ther  
constrained by markets, qua1 lty, and f i s h  size. Sixty percent of  those sel l ing some of the  incidental  
catch responded t ha t  they were not able t o  s e l l  a l l  o f  the food f i s h  harvested. The conclusion i s  

t h a t  shrimp vessels are h igh ly  specialized un i t s  dependent almost en t i r e l y  on incane from the  sale of 

shrlmp. 

There i s  no information current ly  ava i lab le  on the  magnitude of the incidental  catch discarded by 
recreat ional shrimpers. Most M the recreat ional catch and e f f o r t  occurs i n  estuar ine areas. The 
t o t a l  amount of  f i n f i s h  discards, based on the estimated number o f  pa r t i c ipan ts  i n  the  recreat ional 
shrimp f ishery, may be substantial i n  some states. Louisiana has by f a r  the  largest  number o f  par- 
t i c i p a n t s  I n  t he  recreat ional shrimp fishery, followed by Texas, Alabama, Misslssippl ,  and Florida. 

No quan t i ta t i ve  data are avai lab le  on the  mor ta l i ty  of  the  incidental  catch taken during l i v e  
bait-shrimping operations. B a i t  shrimpers operate p r imar i l y  a t  n i gh t  i n  t he  estuaries. The mor ta l i ty  
o f  the incidental  catch I s  probably minimized by: (1) the  short  durat ion o f  the  tows; (2) t he  speed 
a t  which the  catch i s  sorted; and (3) cooler, humid condit ions a t  night. 

Juhl (1974) estimates t h a t  the  average incidental  catch o f  shrlmp was e lgh t  pounds and seven and 
a ha l f  pounds (heads-on) per hour of  f lshing e f f o r t  by indus t r ia l  and foodf i sh  trawlers, respectiveJy. 
Although quant i t les  of  shrimp are caught and marketed by the' i ndus t r ia l  and foodf i s h  f l e e t  (Gutherz, e t  
al., 1975) these catches are not specif i ca l  l y  l i s t ed  i n  the  annual summaries of landing s t a t i s t i c s  
pubi i  shed by the  National Mari ne F isher i  es Service. 

3.6.2.2 Habits, D ls t r ibut ion,  and Incidental  Capture o f  Sea Tur t les  i n  t he  Gulf o f  Mexico 
(See Append i x FE l S f o r  ,detai l information) 

S i x  o f  the seven species o f  sea t u r t l e s  i n  existence a re  found I n  the  U.S. Gulf of  Mexico. These 
sea t u r t l e s  are sometimes accidental ly caught durlng t raw l ing  operations f o r  shrimp and groundflsh. 
The l i s t i n g  of the Kempts r id ley,  hawksbi l I, leatherback, and F lo r ida  populations o f  the  green t u r t i e .  
as endangered species, and of the  green, loggerhead, and o l l v e  r i d l e y  t u r t l e s  as threatened species, 
necessi tated a carefu l  consideration o f  the ef f e d  of shr imp1 ng on these spec1 es. A cons iderab l e  
e f f o r t  was made t o  document what was known about the l i f e  h is to ry  and factors a f fec t ing  the  decl ine I n  
t h e i r  numbers, and shr i  mpi ng operatlon measures which wou I d  a l  l ev ia te  these problems. (See Appendix 
FEI S.) 

Exp lo i ta t ion and hab i ta t  loss are two major causes of the d ras t i c  dec l ine i n  sea t u r t l e  numbers. 
Incidental  capture by shrimp and groundflsh f i sh ing  operations i s  increasingly important as popula- 
t i ons  decline. Preservation measures are aimed a t  reducing adul t  and subadult mortal l t y  and 
i ncreas 1 ng juven i l e r&ru  1 tment. 

The accidental capture o f  sea t u r t l e s  during shrlmp and groundfish f i sh i ng  a c t i v i t i e s  I s  a major 
problem along the  southern A t l an t i c  and Gulf coasts (Ogren, e t  at., 1977). An estimated 800 t o  1,000 
sea t u r t l e s  are caught each year o f f  the  south A t l an t i c  coast (based on Hi  l lestad, e t  al., 1977; 
Ulr ich, 1978). Simi lar estimates f o r  incidental  t u r t l e  catch i n  t he  Gulf o f  Mexico a re  not available. 

A l l  of the Gulf  states have laws aimed a t  conservation o f  sea tu r t les .  A t  t he  federal level, 
designation of c r i  t i c a  l habi t a t  areas i s under cons ideration. Headstart i ng -- protect  Ion dur 1 ng 
incubation and the  f i r s t  year o f  l i f e  -- s t1  l l i s  i n  the  experimental stage. Predator control ,  
p r imar i l y  f o r  raccoons, can protect  nests f ran  destruction. 



Table 3.6-1. Annual Gulf of'Mexico shrimp catch and estimated finfish 
discards using fish:shrimp ratios of 4:l 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 Shrimp catch discard discard 
Year (heads-on) l 4:l ratio 12:l ratio 

(million pounds) (million pounds) (million pounds) 

I/ 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%; 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). 



2 .  

Table 3.6-2. Comparison of f i s h  discard rat ios  derived from trawl data 
collected i n  the inshore and offshore areas of the Gulf of 
Mexico between 87O 30' and 91' 31', 1973-1977 (data 
collected and suuugarized by the National Marine-Fisheries' 
Service, Pascagoula, Mississippi). 

Inshore Off shore 
Year Sample Sample Ratio s i z e  Ratio s i z e  

-- - 

(1) No data. 
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Tabla 3.6-6. Lati.ited percent epeciea compoeition of the total c.tch of finfiehe. taken in ehrimp trawl. fir aach of tha a h  m j o r  epaeiee 
diecarded in the inehora and offehora vatere of the Gulf of Haxico batween 81. 30' and 91' 30'. 1913-1917 (data collaetd a d  
a r u r i x d  by the N a t i o ~ l  Marina lieherlea Servica. Pa~canoula. Hieeieeippi). 

Inehora Off ehorr 
T u r  Atlantic Sand Sea Atlantic Silvar Atlantic San Atlantic Silvar Sea 

Croakar Seatrout Catfirh Cutlaeafiah Seatrout 

l~ncludae Silver Seatrout. 

2no data covara'a. 

)No record. of having been captured. 



FLORIDA ------ Pounds of shrimp 
.-.-. Value of shrimp (dollars) - ~ncidental catch (pounds) 
........... Value of incidental catch (dollars) 
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Figure 3.6-1. 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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MISSISSIPPI ------ Pounds of shrimp 
.---. Value of shrimp (dollars) 
-Incidental catch (pounds) 
........... Value of incidental catch (dollars) 
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Figure 3.6-3.  Annual Mis s i s s ipp i  landings and value o f  shrimp and marketable inc identa l  
catch ,  1959-1974. Poundages are  i n  round ( l i v e )  weight. Source: 
Fishery S t a t i s t i c s  o f  the  United S t a t e s ,  1959-1974. 
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TEXAS 
-..a*- Pounds of shrimp 
.-.-. Value of shrimp (dollars) - Incidental catch (pounds) 
........... ' Value of incidental catch (dollars) 

0  1 
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Year 

Figure 3.6-5. Annual Texas landings and value of shrimp and marketable incidental  
catch, 1959-1974. Poundages are i n  round ( l i v e )  weight. Source: 
Fishery S t a t i s t i c s  of the United States ,  1959-1974. 



Of the sea t u r t l e s  I n  the  Gulf, the  Kemp's r i d l e y  I s  I n  the greatest danger o f  ext inct ion. 
Almost a i l  of  Kemp's r i d l e y  nestlng 1s res t r i c ted  t o  a small s t re tch o f  beach near Rancho Nuevo, 
Tamaul ipas, Mexico, although nestings are also recorded f o r  Padre is land on t he  Texas coast. 
Seventeen recaptures of tagged nesting females show t h a t  these r i d i eys  are d is t r ibuted throughout most 
of  the Gulf. E ight  -- a l l  taken by shrimp trawlers -- occurred i n  1969 between Brcunsvil le, Texas, 
and the mouth o f  the Mississippi. Captures o f  Kemp's r i d l eys  through the years are recorded from 
Brownsvil le t o  the Dry Tortugas o f f  Florida; it i s  believed t h a t  these t u r t l e s  migrate along the  
shores back t o  Mexico fo r  nesting. One of the smallest sea t u r t l e s  w i th  a prlmary range i n  the  Gulf 
of  Mexico, the  r i d l e y  i s  a t u r t l e  of  coastal areas -- pr imar i l y  a carnivore and a bottom feeder. 

The National Marine Fisheries Service and the  U.S. F ish and W i l d l i f e  Servlce are current ly  
involved i n  research and publ ic  workshops whose goal I s  t o  res to re  those sea t u r t l e  populations I n  a 
manner conslstent w i th  the requirements o f  the Endangered Species A c t .  Three approaches t o  reducing 
the incidental  catch are most promlnent: f i r s t ,  del ineat ion o f  c r i t i c a l  habi ta ts  and r e s t r i c t i o n  o f  
t raw l ing  I n  these areas; second, an education program t o  inform shrimpers and groundflsh fishermen o f  
the methods of, and reasons for,  adequately handling lnc ldenta l ly  captured sea t u r t l e s  I n  order t o  
reduce mortal l ty;  and th i rd ,  development of  gear such as the  excluder panel, which reduces the  capture 
o f  sea t u r t l e s  during t rawl ing operations. Current ly work i s  underway on a l l  three approaches. 

3.7 State and Federal Revenues Derived From Shrimp Fishery 

State and federal revenue f i g u r ~  from the shrimp f ishery  are not isolated by data processing 
systems of the s ta te  agencies i n  the Gulf; these data are included, however, a t  the  federal level w i th  
non-related ac t i v i t i e s .  

The only available documentation applies t o  licenses and severance taxes imposed by the  states. 
Revenues by states are l i sted be1 ow: 

State 1977 - 1976 - 1975 - 1974 - 1973 - 
Texas $881,084 $845,556 $887,768 $969,899 $644,781 

Lou i s 1 ana 645,867 517,877 405,651 405,152 405,507 

Mlsslsslppi  54,696 43,889 37,912 42,483 37,842 

Alabama 46,285 25,846 19,017 17,099 16.218 

F lor1 da west 
coast 470,109 450,431 439,439 431,078 398,062 

Such items as taxes pald f o r  fuels, income, soclal  security, and employment securi ty by 
par t i c ipan ts  I n  the shrimp f i sh ing  e f f o r t  do not appear i n  any s t a t i s t i c a l  breakdown, nor i s  there any 
p inpointed material on government income derived from the onshore processing and d l  s t r i  but ing segment. 



4.0 BIOLOGY DESCRIPTORS 

4.1 L l f e  History Features 

General Features o f  the  Species 

The general l l f e  cycles of brown, white, and pink species of shrimp are simi lar.  Adults spawn i n  
the Gulf. F e r t i l e  eggs hatch i n t o  free-swimming larvae, and the larvae pass through a series of 
molts. During the postlarvae stage, the shrimp enter an estuary and become bottom feeders. 

Within the estuary the juveni le shrimp feed malnly a t  the marshwater o r  mangrove-water Interface 
o r  i n  submerged grass beds. These areas apparently o f f e r  both a concentrated food supply of detr i tus,  
algae and mlcrofauna and some protection from predators. Growth and survival  i n  the estuary are 

large ly  dependent upon local s a l l n l t y  and temperature regimes. As they grow larger the shrlmp s h l f t  
t o  deeper waters and become more predacious. A t  a var iable s ize 2.754.7 i n  (70 t o  120 mm) they 
emlgrate t o  the Gulf. Thls emigration i s  a funct ion of size, t ide, and temperature. Growth continues 

a t  a rapid r a t e  i n  the Gulf under optimum temperatures, though It decilnes as shrimp approach t h e i r  
maximum size. Spawning probably occurs before the shrimp are 12 months old. 

Major differences I n  the l i f e  cycles of the brown, white, and pink shrimp are due t o  s h l f t s  i n  
the  t ime and space a t  which various l i f e  stages reach t h e i r  maximum abundance. These s h i f t s  
apparently allow the species t o  avoid d i r ec t  canpet i t ion even when one species predominates I n  the 

same general geqraph i ca l  area. In areas where shrimp stocks cboccur,  management has bui l t I t s  - 
harvest strategies around these sh l f ts .  For example, the Louisiana estuaries are closed i n  winter and 

ear l y  spring in  order t o  protect juveni le  brown shrimp. The inshore brown season I s  closed when 
appreciable numbers of juvenl le  whites appear i n  t rawls  f o r  brown shrlmp. 

There are f i v e  overr id ing b io log ica l  factors which seem t o  account f o r  the  res i l i ency  of the 
shrimp resources: 

1) The migration o f  the l i f e  stages through several environments. 

2)  The food habits of juveni les and subadults i n  the estuary provide access t o  r l ch ,  wldely- 

based food supply. 

3) The apparent rap ld  growth r a t e  of shrimp under favorable condit ions r esu l t s  i n  a harvestable 
s i ze  shrlmp w i th in  a short  time. 

4) High fecundity and extended spawning seasons help t o  prevent recruitment overf ishing I n  sp i t e  

o f  intense f i sh ing  pressure. 

5 )  A large por t ion of the Gulf I s  inaccessible t o  harvesting, e.g., rocky bottom, loggerheads, 
etc. 

The other three shrlmp species exploi ted I n  the Gulf (royal  red, seabob, and rock shrimp) are not 
estuarine-dependent and apparently spend t h e i r  l i f e  cycles w i th ln  the  open waters of  the  Gulf. Royal 
red shrimp d i f f e r  considerably f ran  other species i n  t h a t  they: 1) a re  harvested f ran depths o f  100 t o  
300 fathoms, 2)  have an estimated f i v e  year classes occupying the same f i sh lng  grounds, 3 )  e x i s t  i n  a 

r e l a t i v e l y  stable environment, and 4 )  do not reach sexual matur i ty as a zero-year class shrimp. 
Seabob shrimp are harvested, along w i th  white shrimp, October through December when they migrate 

towards the Gulf beaches from deeper water, i n  response t o  advancing co ld  fronts. Rock shrimp are 
harvested mainly from Flor ida 's  sandy bottoms. They are taken pr lmari  l y as bycatch. 



Sexual Matur i ty 

The minimum s ize a t  which shrimp becane sexually mature (males--fully developed spermatophores; 

females--ripe ovaries) are l l s t ed  i n  Table 4.1-1. 

Spawning, Larval Development, Recruitment o f  Postlarvae t o  E i ther  Estuaries or  Flshlng Grounds 

Brown Shrimp 

Renfro and Brusher (1965) found brown shrimp spawned I n  Gulf waters of greater than ten  fathoms 
from spring t o  ear ly summer and continuously a t  25 t o  60 fathoms. Two peaks were noted, a major one 
i n  September t o  November and a minor one Ap r i l  t o  June (Renfro and Brusher, 1965). A February t o  

March spawnlng peak has been proposed (Gunter, 1950; Kutkuhn, 1962), based on juvenl le  abundance i n  

estuaries; however, no d i r ec t  evldence was presented. Temple and Flsher (1967) note t ha t  o f f  the 
Texas coast planktonic stages of Penaeus species were greatest a t  14.8 fathoms from August t o  November 

and i n  25.2 fathoms and 44.8 fathoms from September t o  November. They suggest t ha t  as these peaks 
corresponded t o  peaks I n  the occurrence of adul t  brown shrlmp a t  these depths, the larvae were those 
of brown shrimp. The reported commercial catch peaks i n  July on the zero-year class; and spawning 

reaches i t s  height a f t e r  t h l s  July peak and occurs during the Intense fa1 I offshore f i sh ing  season f o r  

brown shrimp. 

Baxter and Renfro (1967) found t h a t  post larval  brown shrlmp recruitment t o  Galveston Bay peaks i n  
March and mid-April. Second and t h i r d  peaks are sometimes noted June through September. Es tuar ina  

recruitment may occur s l i g h t l y  e a r l i e r  I n  Louisiana. White and Boudreaux (1977) and Gaidry and White 
(1973) repor t  t ha t  post larval  brown shrimp recruitment normal l y  peaks i n  Louisiana i n  February t o  
March. Thus peak recruitment of post larval  brown shrimp t o  the estuaries occurs months a f t e r  the peak 
i n  spawnlng. 

Basing t he i r  c laim on a canparison of t he i r  work w i th  Baxter and Renfro (19671, Temple and 
Fisher (1967) proposed an overwintering of post larval  brown shrlmp i n  the Gulf. They suggest t h a t  the 

postlarvae burrow i n  the offshore bottom and await the  advent of  warmer temperatures before enter1 ng 
the estuaries. In support of  t h i s  theory they note the laboratory work of Aldrich, e t  al. (1967) 

whlch showed t ha t  post larval  brown shrimp burrowed a t  low temperatures. 

White Shrimp 

A s ingle female white shrimp releases between 500,000 and 1,000,000 eggs i n  a spawn (Burkenroad 
1934, Anderson, e t  al., 1949). Spawnlng occurs I n  Gulf waters a t  four t o  seventeen fathoms, sprlng 

through f a l l  (Lindner and Anderson, 1956; Renfro and Brusher, 1964; Joyce, 1965; Bryan and Cody, 
1975). The spring spawn I s  belleved t o  be accomplished by females which have overwintered, whlle the 
f a l l  spawn i s  largely a t t r i bu ted  t o  females spawned In  the ear ly  spring (Lindner and Anderson, 1956). 

Mu l t ip le  spawning o f  white shrimp i n  a s ing le  season i s  believed t o  occur (King, 1948; Lindner 
and Anderson, 1956; and Renfro and Temple, personal communication In  Perez Farfante, 1969). 

O f f  the Texas coast the greatest abundance of planktonic stage Penaeus species occurred from May 
t o  August a t  7.6 fathoms (14 m) (Temple and Fisher, 1967). They suggest t h a t  t h i s  peak was canposed of 
white shrimp and note t ha t  the t ime corresponded t o  the reported spawning peak fo r  whlte shrimp. 

Larval development requires between ten  t o  twelve days (Johnson and Fielding, 1956) and two t o  
three weeks (Anderson, e t  at., 1949). By the t ime the post larval  stage i s  reached, the shrimp have 
normally entered the  estuar lne nursery areas (Anderson, e t  at., 1949). However, Anderson, e t  al. 
(1949) reported t ha t  t%chools of  adul t  white shrimp have been known t o  approach the coast and spawn 



Table 4.1.1 Estimate o f  the Minimum Sizes a t  Which Shrimp Reach Sexual Matur i ty  (Fu l l y  Developed 
(Fu l l y  Developed Spermatophores fo r  Males and Ripe Ovaries f o r  Females) 

Spec 1 es /Sex Size (Total Length) Source 

Brown shr imp 
ma I es 

females 

White shrimp 
males 

f ema l es 

Pink shrimp 
males 
f ema l es 

Royal red 
males 

females 

Rock shr Imp 
males 

f ema l es 

Seabob 
ma 1 es 
f ema l es 

140 (assumed) 
140 

Renf r o  ( 1964) 
Renfro (1964) 

(Perez Farfantels 119691 
conversion o f  Burkenroad's 
119341 estimate) 
(Perez Farfantels I 19691 
conversion o f  Burkenroad's 

I19341 ,estimate) - 
Perez Farfante ( 1969) 
Eldred e t  a \ .  (1961) 

Anderson and L i  ndner ( 1971 ) 
Anderson and Lindner (1971 

Cobb e t  al .  (1973) 

Kennedy e t  al. (1977) 
Cobb e t  al. (1973) 
Kennedy e t  al. (1977) 

Anderson ( 1970) 



close t o  in lets.  When such a spawning occurs, the eggs may be swept through the passes on incoming 
currents, and larvae (naup l i i )  may reach the nursery grounds w i th in  a few hours." 

Post larval  white shrimp recruitment t o  the estuaries of the northern Gulf occurs over a f a i r l y  
uniform tlme period. In Mississlppi  it extends from May through October (Christmas, e t  al., 1966). 
I n  Louisiana, postlarvae are pr imar i ly  recruited t o  the estuaries from July t o  August though rec ru i t -  
ment begins i n  June (Galdry and White, 1973; White and Boudreaux, 1977). In Texas, post larval  white 

shrimp recruitment t o  the estuary extends from May through October (Baxter and Renfro, 1967). 

Pink Shrimp 

Plnk shrimp In the Dry Tortugas area spawn year round a t  12 t o  26 fathoms, wi th  a more intense 
spawn I n  spr ing through f a l l  (Ingie, e t  al., 1959; Cummings, 1961; Tabb, e t  al., 1962; Jones, e t  al., 
1964, i n  Perez Farfante, 1969). In the Tampa and Apalach ico la  areas, spawnlng occurs i n  summer, and 
Juveniles overwinter i n  the bays (Christmas and Etzold, 1977). Matosubrato (1974) estimates fecundity 

a t  about 500,000 eggs per female. 

Minlmal larval  development t lme i s  15 days (Ewald, 1965; Jones, e t  al., 1964). In the Dry 
Tortugas, estuarine recruitment i s  continuous, wi th  peaks i n  abundance reported fo r  Apr i l  t o  June 
(Tabb, e t  al., 1962) and July through October (Jones, e t  al., 1964). A May through December rec ru i t -  

ment of pink shrimp I n  Mississippi  i s  reported (Christmas, e t  al., 1966). In Texas, Copeland and 
T r u i t t  (1966) repor t  an August t o  September peak I n  recrultrnent. 

Wlth the three maJor species, copulation i s  not d i r ec t l y  as&ciated w l th  spawning. Indeed, Perez 

Farfante (1969) suggests mu l t ip le  copulation fo r  white and pink shrlmp, since female white shrimp 
o f ten  lose the attached spermatophore and female pink shrlmp shed the  spermatophore upon molting. 

Royal Red Shrimp 

Anderson and Lindner (1971) observe t h a t  the St. Augustine population of royal  red shrimp have a 
major spawning peak during the winter and spring, wi th  some spawning occurr ing throughout the year. 
Their analysis of  length-frequency d is t r ibu t ions  by sex f o r  a l l  sample periods combined suggests t ha t  
recruitment t o  the f ishery  begins a t  one year of age but i s  not complete u n t i l  the shrimp reach 
matur i ty a t  about three years of age. They note t ha t  the major i ty of  shrimp taken i n  t h e i r  samples 

were f u l l y  mature. Even though t h i s  population i s  outside of the management area, t h i s  information i s  
thought t o  be t r ue  of the  Gulf of  Mexico stock. 

Rock Shrimp 

Spawning o f  rock shrimp i n  Gulf waters o f f  Tampa t o  For t  Myers, Flor ida, i s  continuous, wi th  a 
peak i n  October through January (Cobb, e t  al., 1973). Development t ime t o  postlarvae requires 29 days 
i n  the laboratory a t  70' t o  76' F (21' t o  24.5' C) and 24 t o  27 ppt (Cook and Murphy, 1965). 

Cobb, e t  al., (1973) note t ha t  rock shrimp less than 1.2 in. (30 mm) t o t a l  length appeared i n  
t h e i r  samples i n  March, May t o  July, and November, whereas s l i g h t l y  larger lndlviduals occurred i n  a l l  
other months except December. They therefore suggest recruitment t o  the f i sh ing  grounds occurs year 
round. 

Rock shrimp are not be1 ieved t o  be estuarine dependent (Eldred, 1959; Joyce, 1965; Cobb, e t  al., 
1973). Cobb, e t  al., (1973) suggest t h a t  the shrimp found by Rouse (1969) i n  Chatham Rlver, Florlda, 
were other species of Slcyonia and not rock shrimp. The l i f e  cycle of  rock shrlmp i s  apparently 
passed In  of fshore waters and mainly at-depths of 10 t o  45 f (18 t o  82 m) (Cobb, e t  al., 1973). 



Seabob S hr imp 

Juneau (1977) repor ts  gravid seabob females were taken I n  peak numbers along the Louisiana 

beaches I n  July and August, whl le smaller non-gravid females were taken I n  large numbers between 
December and March. He concludes t ha t  spawni ng most l i kel  y occurs i n  the Gu if between July and 

December. 

Renfro and Cook (1963) observe t h a t  ear ly  larval  development from spawning t o  f l r s t  protozoeal 
stage requires 58 hours i n  the laboratory a t  73-75O F (23Oto 24' C)  and 27 ppt. 

Juneau (1977) revlews current information aval lable on seabob shrimp and concludes wl th  Renfro 
and Cook (1963) t h a t  the species I s  probably not estuarine dependent and i s  found most commnly from 
the beach l i ne  t o  Gulf waters of f l v e  fathoms (9  m) and are p r imar i l y  caught i n  one t o  two fathoms 
(1.8 t o  3.6 m) along the Loulsiana coast (w i th in  the T e r r l t o r i a l  Sea).. 

Emigration of Brown, White, and Pink Shrimp From Estuaries 

The time, size, and causes of emigration have Important management implications f o r  brown, whlte, 
and pink shrimp. The spec i f i c  reasons fo r  t h e i r  importance may vary f ran  area t o  area. In Louisiana, 
wl th  i t s  large inshore harvester group, the se t t ing  of opening dates must include a recognit ion t h a t  a 
por t ion of the catch may be l os t  fo r  smaller boats i f  the shrimp emigrate before the inshore season I s  

opened. Conversely, In  Texas and southern F lor lda where estuar ine and near-shore Gulf harvest i s  
rest r ic ted,  the expected emlgratlon t ime i s  needed i n  order t o  close offshore waters t o  protect  t h a  
emigrating crop. 

I n  general, emigratlon 1s keyed t o  environmental condit ions such as t ides, temperature, o r  
sa l in i t y .  Flshermen take advantage of t h i s  knowledge and f i s h  the  surface waters of  channels and 

passes wi th  a bu t te r f l y ,  or  wlng net used a t  night, although e f f o r t s  during the day are sometimes 
rewarded. 

Brown Shrimp 

Copeland (1965) sampled ebb t i d e  March t o  December i n  Aransas Pass, Texas. He found t ha t  brown 
shrimp emlgratlon peaked i n  association wi th  f u l l  moons i n  May through August, the high t ides  and 
faster  currents of  f u l l  moons being a stimulus t o  emigration. 

Trent (1967) sampled the main t i d a l  pass t o  Galveston Bay, day and n i gh t  on the ebbing t ides  (May 
t o  August) wl th  a bottom t rawl  as well as f ran  June t o  August wi th  a surface trawl. Catch per u n i t  
e f f o r t  was greater on the bottom during the day and a t  the top during the nlght, though the di f ference 
was not s ign i f icant .  

Trent (1967) found two peaks I n  abundance of emigrating shrimp: one i n  mid-May and another I n  
mid-June. The mean s ize  of emigrating shrlmp increased l i near l y  from 400 t a i l  count (58 mm) on May 18 
t o  40 t a i l  count (108 mm) on July 28 or  0.14 in. (3.6 mm) per week. (See Table 4.1.5 f o r  length- 
weight conversions). 

Gaidry and White (1973) observed t ha t  emigration of brown shrimp from the Louisiana nursery 
grounds occurs i n  two stages. The f i r s t  movement normally beglns a t  a s i ze  of 264 t o  415 t a l l  count 
(60 t o  70 mm) when juvenl les leave the shallow marsh areas for  the open bays. These bays serve as a 
llstaging area1* where the shrimp continue t o  grow and feed u n t i l  they begin a second movement--the 
migrat ion t o  of fshore waters--at a s ize of 3.5 t o  4.3 i n  (90 t o  110 mm). This of fshore movement 

begins i n  middle t o  la te  May, increases i n  In tens i ty  i n  June and July, and continues i n  diminished 

magnitude u n t i l  November when essen t ia l l y  a l l  the shrimp have l e f t  the bays. 



Blackmon ( 1974) sampled a smal l t idal  pass I n  Caminada Bay, Lou1 s iana, from May t o  November on 
the f u l l  and new moons. He found t ha t  the mean length of emigrating shrimp generally increased from 
3 in. (79 mm) I n  May t o  3.8 in. (98 mm) i n  September and then declined t o  3.3 in. (84 mm) I n  November. 

Mean lengths of emigrating shrimp were always greater than those i n  the bay: during the May t o  

September period, the average emlgrating shrimp was a t  least 0.39 In. (10 mm) larger than I t s  average 
counterpart i n  the bay. 

The hlghest percentage of emigrating brown shrimp occurred during o r  j u s t  af)er tw i l i gh t .  No 

corre la t ion was found between the percentage of emigrating shrimp and current speed, temperature, o r  

sa l in i t y .  D l s t r i bu t l on  of emlgrating shrimp In  the three-meter water column changed wi th  t ime of day. 

During the day, peak density of  emigrating shrimp was greatest on the bottom; a t  tw i l i gh t ,  the peak 

occurred i n  the middle; and a t  night, the peak occurred In  the top meter (Blackmon, 1974). 

White Shrimp 

White shrlmp t h a t  enter the Louisiana estuaries as postlarvae i n  the  sprlng and ear ly  summer 
emigrate t o  the Gulf i n  September through November (Gaidry and White, 1973). Those white shrimp 
postlarvae recru i ted t o  the estuary l a t e r  i n  the summer and ear ly  f a l l  may be forced offshore by 
advancing co ld  f ron ts  i n  October t o  December a t  a s ize much smaller than t h a t  of  shrimp emigrating i n  

the summer. These tl later-recrul tedfl wh i t e  shrimp overwinter i n  the  nearshore Gu If and reenter the  

estuaries a t  an average s ize of 100 mm dur i ng the spr i ng warm1 ng. Af ter  a second period o f  growth, 

they emlgrate t o  the Gulf t o  spawn i n  the  spr ing and ear ly  summer (Lindner and Anderson, 1956; Gaidry 

and White, 1973). - 
Pink Shrimp 

In  the Everglades nursery areas, Yokel, e t  al., (1969) observed t h a t  juveni le  pink shrimp 
emigrate almost exclusively a t  night, and on n igh t  ebb ra ther  than n igh t  f lood tides. Catch per u n i t  

e f f o r t  of emigrating was 37 shrlmp per minute as during new and f u l l  moons opposed t o  20 shrimp per 
mlnute during the f i r s t  and t h i r d  lunar quarter. The e f fec t  of  moon phase was d i r ec t l y  dependent upon 
the r e l a t i v e  abundance.. 

They observed t h a t  the s ize o f  emlgrating shrimp ranges from 2 t o  45 mm (carapace length), and 
averaged 14 mm (carapace length). Using Kutkuhnts (1966, Fig. 7) carapace length vs. weight p l o t  fo r  

pink shrimp, the s lze range equates t o  a weight range of up t o  80 g f o r  male shrimp and an average of 
2.0 t o  2.5 g f o r  male and female shrimp. The average shrimp leaving the Everglades I s  I n  the 300 t o  

200 t a t  I s  t o  the pound range. 

Miaration Patterns i n  Offshore Waters 

Brown Shrimp 

Brown shrimp released o f f  the Mississippi  coast i n  June (Klima and Benigno, 1965) traveled less 
than an average o f  one mi le  per day from the release si te.  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 s i t e  o f f  Horn Island t o  the Miss iss ipp i  River 's Southwest 

Pass. This information Indicates t h a t  the Mississippi  River may not be an absolute bar r ie r  t o  brown 

shrimp migration. 

Most o f  the brown shrimp released o f f  Grand Is le,  Louisiana, i n  July (Klima, 1964) were recap- 
tured near the release site. A s l i g h t  seaward and westward movement was noted. 

Movement o f  brown shrimp released o f f  Galveston, Texas, i n  July led Klima (1964) t o  suggest t h a t  
brown shrimp from the Galveston estuary were recruited t o  the f ishery  a l l  along the Texas coast. 



Brown shrlmp released o f f  the central  Texas coast a t  21 t o  24 fathoms I n  Apri I (Kl ima, 1964) 
showed l i t t l e  coastwlde movement. No maJor of fshore movement was apparent f ran  Ap r i l  t o  June because 

99 percent of  the returns were w i th in  25 fathoms and none were beyond 30 fathoms. 

From an examination of commercial catch trends, Gunter (1962) suggested a southward d r i f t  of  
brown shrlmp o f f  the Texas coast In  the fa t  1. 

The cammerclal catch s t a t l s t l c s  indlcate t ha t  brown shrimp migrate out t o  the deeper waters of  

the  Gulf. The Inshore catch peaks i n  May .to July on shrlmp smal le r  than those measuring 67 t a i l s  t o  

the  pound. Af ter  Texas opens I t s  Te r r i  t o r i  a1 Sea, of fshore brown shr imp catch I n  the Gu I f  a s a  whole 
peaks In July and August a t  depths o f  11 t o  20 fathoms, w l  t h  most of  the 'landed shrimp belng 31 t o  40 

- t a i l s  t o  the pound. By December, the largest catch canes f ran 26 t o  30 fathoms, and the 15 t o  20 
t a i l s  t o  the pound shrimp predominate. General ly, the data ind lcate a four t o  f i v e  fathom per month 
depth migratlon o f  the catch. However, the relationship of the s h i f t  In  the catch t o  the  actual depth 

migrat ion of the shr imp I s  somewhat obscured by the Texas closure I n  June and mld-Ju l y  and by the 

mu l t ip le  waves of shrlmp emigrating f ran the estuaries. 

White Shrlmp 

White shrimp east of the Mississippi  Rlver t o  Mobile Bay tend t o  migrate f ran  the estuaries t o  

deeper waters along the bar r ie r  Islands and towards the Mlsslsslppl  Rlver Del ta  durlng the  summer t o  

f a l l  (Llndner and Anderson, 1956). The Mlsslsslppl  River may act  as a ba r r l e r  t o  east-west movement 

(Llndner and Anderson, 1956; Perez Farfante, 1969). - 

Other than the offshore-onshore migrations and a tendency t o  concentrate between Ship and T r i n i t y  
Shoals, Llndner and Anderson (1956) observed no d e f i n i t e  migration patterns of white shrimp along the  

Louisiana coast west of  the Mississippi  River during the f a l l  and winter. 

Kllma (1964) noted a coastwide movement o r  dispersion of tagged white shrlmp along the Louisiana 
coast between Cameron and Vermil l lon Ray. Perret, e t  al. (1978) observed t h a t  movement along the  
western por t ion of the Louisiana coast was mainly westerly, though the  maJority of the tagged shrlmp 
were returned w i th in  60 naut lcai  miles of the release area. 

Lindner and Anderson (1956) observed a migrat lon of white shrimp from o f f  the coast of Mexico t o  
Aransas Pass, Texas, during the spring. There also appears t o  be a reciprocal southward mvement f r an  

cent ra l  and southern Texas I n t o  northern Mexico durlng the f a l l  and winter. Fran an analysis of 
reported commercial catch patterns, Gunter (1962) suggested a s im i la r  southward movement of whlte 
shrimp. 

Plnk Shrlmp 

Juvenlle plnk shrlmp emigrate from the estuaries of southern F lo r ida  i n t o  the deeper waters of 
the  Gulf. Costel l o  and Al len (1965) found t ha t  the nursery grounds of pink shrlmp on the Tortugas 
grounds were estuaries from Flor ida Bay and f ran  as fa r  north as Indian Key, whereas the nursery 

grounds of shrlmp on the Sanibel grounds were estuaries from lndlan Key nor th  t o  Plne Island Sound. 
They observed l i t t l e  movement of shrlmp between the Tortugas and Sanlbel grounds. Iverson, e t  al. 
(1960) observed t ha t  larger plnk shrlmp tended t o  occur a t  deeper depths on the Tortugas gounds. 

Royal Red and Rock Shr Imp 

Apparently nothing I s  recorded about migrat ion patterns of royal  red or  rock shrimp. 



Seabob Shr i rnp 

Immediately fol lowing passage of a cold front,  seabob shrimp along the Louisiana coast migrate 
toward the beach from offshore areas. In Ju ly  and August, gravid females also move close t o  shore 
(C.J. Juneau, personal communication I n  Chrlstmas and Etzold, 1977). 

Substrate 

The substrate preferences of shr l mp appear t o  be Important t o  t he l r  . d l  s t r  1 but ion patterns along 
the  Gu I f  coast. In general, pink and rock shr imp prefer  calcareous sediments and are found malnl y 

along the F lor ida coast. Brown, white, and seabob shrimp prefer  s o f t  mud o r  peat bottoms and are 

found mainly along the coast from Texas t o  Alabama. 

The Juvenile brown and whtte shrimp prefer a s o f t  mud o r  peat bottom w i th  large quant i t ies  of  
decaying organic matter or  vegetation (Williams, 1955, 1959; Mock, 1967; Jones, 1973). Sand o r  c lay 
substrates are sometimes sat is factory  f o r  young brown shrimp, unless these substrates are bare clay, 
sand, o r  she1 l (Williams, 1959). Adult brown shrimp are found on mud o r  s i l t  and also on mud, sand, 
and she1 l (Perez Farfante, 1969). In the  Gulf, white shrimp are a lso found on muddy o r  s i  l t y  bottoms 
and on clay or  sand w i th  fragments of she1 l (Springer and Bul l i s ,  1954; Hlldebrand, 1954, 1955). 

Pink shrlmp apparently prefer  f i rm  mud o r  s i l t  bottoms w i th  coral sand contalning a mixture of 
mollusk shel ls  (Springer and Bu l l i s ,  1954; Hildebrand, 1954, 1955; W i l  li.ams, 1958) and f i r m  sand 
bottoms (Farfante, 1969). - 

Royal red shrlmp show no apparent preference f o r  a par t i cu la r  sediment type; they occur on sand, 
s i l t y  sand, terrigenous, and calcareous sediments (Roe, 1969). 

Rock shrimp occur most frequently on sandy bottoms (e i the r  terrigenous o r  blogenic) and only 
sporadical ly on mud bottoms (Hildebrand, 1954, 1955; Cobb, e t  al., 1973). Hildebrand (1955) suggests 
b~ t t oms~were  l%traysn from.areas of hard sand. In  South Carolina, the rock shrimp i s  cai led the 
coral shrimp because it i s  occasionally taken from coral banks (Lunz, 1957). 

Seabob shrlmp are taken from bottoms of mud, s i l t ,  o r  s i l t  mixed w i th  sand (Neiva, 1967; 
Chrlstmas and Etzold, 1977). 

Food - 
Larval Stages 

Larval stages are planktonic and eat algae and zooplankton (Pearson, 1939; Ewald, 1965). Nutr ient  
levels of  Gulf waters may be a necessary environment f o r  larval  stages because a high densily of  food 
causes poor survival  due t o  entanglement. 

The post larval  stage i s  not s t r i c t 1  y planktonic but i s  capable of deposit feeding (Pearson, 
1939). Zien-Elden and G r i f f i t h  (1969) have fed t h i s  stage on algae, Artemia sa l ina n w p l i i ,  and 
groundf ish o r  shrimp i n  the laboratory. 

Juveniles t o  Adults 

Juveni l e  and adul t  brown, white, and pink shrimp ingest whatever i s  available, including decaying 
organic matter, animals, and plants (Vicosa, 1920; Weymuth, e t  al., 1955; F l  i n t ,  1956; Darnel I, 1958; 

Broad, 1965; Perez Farfante, 1969; Odum, 1971; Jones, 1973). 



Jones (1973) in tens ive ly  studied the food habi ta ts  and absorption e f f i c iency  of brown shrimp 1 t o  
4 in. (25 t o  104 mm) I n  a Louisiana marsh. He observed a s h i f t  In  d i e t  and hab i ta t  as shrimp grew 
larger. Juveniles 1 t o  1.75 in. (25 t o  44 mm) were concentrated i n  the nearshore environment. Here 

they indiscr iminatel  y ingest the top layer of sediment contalnl  ng de t r i  tus  and microorganisms. Jones 

c lass i f i ed  t h i s  stage as omnivores or  encounter-feeders. A t  1.8 t o  2.5 In. (45 t o  64 mm) they 

selected the organic f rac t ion  of the sediment and were c lass i f l ed  as opportunist ic mnivores. A t  2.6 

t o  4 in. (65 t o  104 mm) shrimp had dispersed from the nearshore environment t o  the deeper waters of  

t h e  marsh and became ac t i ve  predators feeding intenslvely on polychaetes, amphipods, nematodes, and 
ch i ronmid  larvae. However, they continued t o  ingest de t r i t u s  and algae and were c lass l f l ed  as 

omnivore predators (Jones, 1973). 

Darnell (1958) found the foreguts of  white shrimp 3.6 t o  5.6 In. (91 t o  142 mm) contained sand, 
de t r l t u s  and ground organic matter, and fragments of mollusks, ostracods, copepods, insect larvae, and 
forams. 

Eldred, e t  al., (1961) found pink shrlmp i n  the  Tampa Bay contained both animal and p lant  
remains. These included aquat i c  macrophytes, red and blue-green algae, d i  atoms, d l  nof lagel lates, 
polychaetes, nematodes, shrimp, mysids, copepods, isopods, amphipods, mol tusks, forams, and fish. 

Rock shrimp are apparently nocturnal, generalized carnivores (Cobb, e t  al., 1973). Small bivalve 
mollusks, decopod crustaceans, gastropods, and other crustaceans are an important par t  of  the d i e t  
which also includes foraminifera, nematodes, polychaetes, ectoprocts, ech inoderms, and f i n f  i sh  (Cobb, 
e t  al., 1973; Kennedy, e t  al., 1977). - 

Nothing i s  apparently recorded on the food habi ts  of  seabob or  royal  red shrimp. 

Predation 

Penaeid shrimp, i n  general, are ingested by many carnivorous f i s h  (Gunter, 1945; Darnell, 1958; 
Farfante, 1969). Table 4.1-2 l i s t s  some f i s h  known t o  ingest brown, whlte, o r  pink shrimp. Included 

I n  t h i s  l i s t  are speckled t rout ,  black drum, redfish, A t l an t i c  croaker, southern flounder, bass, and 

several var i  e t ies  of ca t f  lsh. Many of these prey species are an important component of  the bycatch 
d l scarded by shr i mpers. 

Growth Rates 

General Considerations 

As i n  most f isheries, growth ra tes are estimated from changes I n  the length o f  the species w i th  
time. Growth i n  weight i s  estimated by converting growth i n  length estimates t o  weight. Table 4.1-3 

l l s t s  length-weight estimates fo r  shrimp. 

The method of measuring growth varies w i th  the s ize of shrimp. Growth ( i n  length) o f  wsmallerfl 
shrimp 1 t o  3.5 in. (25 t o  90 mm) i s  normally estimated from length frequency measurements of t rawl  
samples taken i n  estuar ine nursery areas over a period o f  time. Growth I s  expressed as the  increase 
e i the r  i n  the mean s ize  o f  the t rawl  sample o r  i n  each of the peaks i n  the  polymdal Iength-frequency 
data wi th  increasing time. Growth estimates range f r m  0.003 t o  0.13 in. (0.1 t o  3.3 mm) per day. 
Va r i ab i l i t y  has been a t t r i bu ted  t o  temperature, sa l in i t y ,  recruitment, density, and emigration. 

Growth of lflargelf shrimp greater than 2.75 in. (70 mm) has normally been estimated f ran  mark and 
recapture experiments. A simple l inear  re la t ionship of length (or  weight) t o  t ime I s  not applicable. 

The shrimp enter a se l f - l im i t i ng  period of growth. 



Table 4.1-2. Flsh i den t i f i ed  by Gunter (1945) o r  Darnel l  (1958) as feeding on penaeld shrimp 

Species Common Names 

Carcharhinus leucas (M i l l e r  and Henie) 

Dasyatis sabina (LeSueur) ' 

Lepisosteus spatula (Lacepede) 

Elops saurus (Linnaeus) -- 

lctalurus furcatus 

Bagre marina (M i tche l l )  -- 
Galeichthys f e l l s  

Morone ln ter ruota ( G i l l )  

Bu I1 shark 

S t  i ngaree 

A l  I i ga to r  Gar 

Bonef lsh, Shipjack, Bigeye 
Herr i  ng, Ten-pounder 

Blue ca t f  i sh  

Gafftopsal l ca t f  l sh  

Hardhead or  sea ca t  

Yel low bass 

Micropterus s. salmoides (Lacepede) 1 - 
Sciaenoos ocel la ta  (Linnaeus) 

Northern largemouth bass 

Redf lsh, channel drum 

Micropogon undulatus (Linnaeus) 

Poaonias cromis (Linnaeus) 2 

At l an t i c  croaker 

Black drum 

Cynoscion nebulosus (Cuvier and 
Valenciennes) 3 r  

Paralichthvs lethostlama (Jordan and 

Speck led t r o u t  

Southern flounder 

Assumed t o  ingest shrimp by Darnel i (1958). 

Darnel l (1958) states t h a t  when black drum are i n  the marine waters Gulf 
penaeid shrimp are a s i gn i f  icant  por t  ion of i t s  diet. 

Gunter (1945) states t ha t  i n  Texas shrimp are the predominant food o f  
speckled t r o u t  daring the summer. However, when shrimp are scarce, as 
i n  January, speckled t r o u t  s h i f t  t o  f ish (Mugi l species). 

Darnel l (1958) states t ha t  pink shrimp are the stable d i e t  o f  speckled 
t r o u t  i n  Florida. 



'Table 4.1-9. L e n g t h - w r i g l ~ t  r e l a c i o ~ ~ s l & i p s  f o r  bruun.  ubi t r . .  g i n k ,  roy.il  rnl. and rock slar11~1p ( a f t e r  1:larirrtuau and C r z o l d  1977) .  

- - . - . - - - - - - - _ _ _ _ _ _ _ _ _ - _ . _ _ . _ - _ _ _ _ _ _ I _ _ _ _  --.___--- _ 
T o t d l  1.engrh LO.Totd1 Uc1~:Itt Ca~apztce I . e n ~ t h  t o  T o t a l  WcigI~t Carapace  Length  t o  T o t a l  1.engttk 

Combined 
Pltrle 
Female 
Combined 
Male 
Female 

Uhlce  s h r i m p  

Cao~b i n e d  
Malr  
Female 
Combined 

Malr  
Female 
Combined 
H a l e  
Female 
Combined 
Combined 
H a l e  
Female 

Koyal r e d  shr imp:  
Dry T o r t u g a s  Area  

c' Male 

I Female 
P Combincd 
P 

H i a n i s s i p p i  H i v e r  
D e l t a  Area  

S l r r  
W-a tlb Range 

a b (mm) 

No. 
nlcas- 
urrJ 

-. 

2104 
1396 
2016 
3412 

1 0 0  
9 7 0  

I 1 2 0  
2090 

729 
8 8 8  

2641 
1 1 7 3  
2125 
3298 

1 0 9  
1 1 8  
227 

No. 
"leas- 
u r e d  

259 
243 

729 
888 

297 
503 

S i z e  No. 
L;;'," Range mras- 

a" b (lua) u r r d  - . - -- .. Source  

M C C ~ ~  (1968)' 
Yonta ine  and Neal (1971)  
F o n t a i n e  and Neal (1971) 
Foncaine  and Neal (1971) 
McCoy (1972) l  
McCoy ( 1 9 7 2 ) l  

P r r r e t  (1966) 
F o n t a i n e  and Neal  (1971) 
Poncalne  arid Neal (1971) 
F u n t a i n e  and Neal (1971) 

Kutkulln (1966) 
Kutkuhn (1966) 
McCoy (1968) 1 
P o n t a i n e  and Neal (1971) 
F o n t a l n e  a n d  Neal (1971) 
F o n t a i n e  and Neal (1971) 
Tabb. e c  a l .  (1962aJ 
McCoy ( 1 9 7 2 ) l  
McCoy ( 1 9 7 2 ) ~  

K l i m  (1969) 
Klima (1969) 
Klima (1969) 

Wale 4 . 3 2 5  3 .06 125-174 9 0  
Female 13.306 2 . 8 3  135-229 1 1 4  

K l i u  (1969) 
Klima (1969) 

Comblned 5 .853 3 .00 125-229 204 Klima (1969) 

Rock shr imp4 

H a l e  
Frulille 
Combined 

Cobb e c  a l .  (1973) 
Cobb e t  a l .  (1973) 
Cobb e t  a l .  (1973) 

' ~ o r  s h r i m p  f rom ~ b r t h  C a r o l i n a .  

2 ~ c ~ o y  (1972) d e r i v e d  c h e  f o l l o w i n g  e q u a t i o n s  f o r  c o n v e r t i n g  c a r a p a c e  l e n e t h  (CL) t o  c o r a l  l e n g t h  (TL) i n  mm f o r  Norch C a r o l i n a  p o p u l ~ r i o n a  o f :  

Brown s h r i m p  Male TL - 3.50 + 4 . 1 6  CL 
Female TL = 1 0 . 5 0  t 3.83 CL 

P l n k  s h r i m p  Malr  TL = 12.37 + 3.81 CL 
F e ~ ~ ~ a l r  TL - 21.90 + 3 . 4 0  CL 

' ~ v o r s o n  an4 I d y l l  (1960) p r o v i d e  c o n v e r s i o n  c a b l e s  f o r  p i n k  s h r i m p  i n  t e r m s  o f  t o t a l  l e n g t h .  c a r a p a c e  l r n g c h ,  and t a i l s  t o  t h e  pound. 

' ~ e n t , r d y ,  e l  a l .  (1917) g l v r  t h e  tullow18ly, r c l a t ~ o n s  f o r  r u c k  slhriutp u t t  t h e  r i l s r  c o a s t  of  F l o r i d a :  

Carapace  lenl;tlt v e r s u b  wclghr :  Carapace  l r n g c h  v e r s u s  c o t n l  l e n g t h :  

'23 urn CL ,23 nun CL <20 rmn CL 520 om CL 

Males: U - 4.104 x I O - ~ C L ) '  U 2 1 . 8 8 6  CL - 30.922 H a l e s :  1'L - 3.803 CL + 0.249 TL - j .440 CL t 7.523 

Females :  W ; 3 . 3 9 8  x 1 0 ~ ~ ~ 1 , ~ ' ~ ~ ~  N = 1.818 Cl. - 30.475 F ~ , m a l e s :  TL - 3.786 CI. t O. 118 TL - 2 . W l  CI. + 18.498 

w l ~ c r r  CI. i u ~ d  'TI. .are cilC*pdc(. . ~ n d  t.nt.11 lelh&th i n  IMI and U i s  wr ig l t t  181 gnbs. 

*Kul kulln's o a r a p ; ~ c r - w e i g h t  e q u a l  i o n s  do not t i c '  lblr p u b l i s l ~ o d  d a i d ,  cvl.le111 l y dhtc ta, rounding e r r o r .  I t  I s  S L I ~ ~ ( I U S I C ' ~  riiat t  I ~ L I L L . S  pub1 islled I n  
Kutktlhn (1966)  be  usad l n s t c d  of t l t r s c  e q u n t l u o s  t o  c u n v e r c  c d r a p a c e  Lrl,g:lr t u  weip,llr. 



Brown Shrimp 

Growth i n  length i s  slow 0.019 in. (0.5 mm per day) during January and February, Increases i n  
March, and reaches a maxlmum .02-.13 In. (0.5-3.3 mm per day) I n  Apr i l  and June (Loesh, 1965; Ringo, 
1965; St. Amant, e t  al., 1966; Broom, 1968; Ford and S t .  Amant, 1971 ; Jacob, 1971 ; Swingle, 1971 1. 
This monthly va r la t ion  i n  growth r a t e  has been associated wi th  the spring warming of the estuaries 
(St. Amant, e t  al., 1962; Ford and S t .  Amant, 1971). 

Parrack (1978) estimates growth r a t e  of brown shrimp from mark and recapture experiments con- 
ducted i n  the northern Gulf of  Mexico i n  1967, 1968, and 1969 (Clark, Emll lani, and Neal, 1974). HIS 
discusslon indicates t h a t  females grow more rap ld ly  than males, welgh more than males of the  same age, 
and a t t a i n  a larger f i n a l  length and weight than males. 

Whlte Shrlmp 

Growth rates of whlte shrimp estlmated fran t rawl  samples range f ran  .02--08 in. (0.6 t o  2.2 mm) 
per day i n  the summer (Wi l llams, 1955; Gunter, 1955; Loesch, 1965). 

Growth rates of wh l t e  shrlmp have been estimated by a number o f  workers f ran  mark and recapture 
experiments. Lindner and Anderson (1956) marked white shrlmp 200 t o  18 t a i l  count (5  t o  180 mm) I n  
t he  south A t l an t i c  and northern Gulf and calculated formulae f o r  growth i n  length and welght. The 
r esu l t s  indicated t h a t  growth I n  length was a funct ion of s lze and month, growth belng fas te r  f o r  the  
smaller than the larger shrimp, and faster  i n  Apr i l  t o  June and September t o  December than from - 
December t o  March. Kllma (1964, 1974) calculated formulae f o r  growth l n  length and weight. In can- 
par lng growth ra tes  fo r  two t ime periods, he notes t ha t  growth was faster  i n  August t o  October than I n  
September t o  November. He suggests t h a t  the di f ference i s  due t o  differences i n  water temperature. 

Pink Shrimp 

Higman, e t  al. (nod.) determined the  growth of post larval- juveni le pink shrimp held I n  enclosures 
i n  the estuarine area of Everglades National Park. Mul t lvar iant  regression analysts was used t o  
determlne s i gn l f  icant re la t lonshlps between weekly growth r a t e  estimates and weekly estimates of 
bottom sa l in i t y ,  temperature, and dissolved oxygen. Sa l l n l t y  appeared t o  be the most important 
factor. Since the s a l i n i t y  regime of t h i s  area I s  dependent upon dralnage through southern F lor ida 
i n t o  the Everglades, pink shrimp success i n  the Dry Tortugas may be re la ted t o  local r a i n f a l  l I n  the  
Everglades dralnage basln as we1 l as t o  man-made a l terat ions wh lch block the  normal waterf low 
patterns. 

Several growth estimates from tagging experiments are available. lverson and I d y l l  (1960) tagged 
plnk shrimp i n  the Dry Tortugas i n  December, 1957, and recovered them through Apri l ,  1958. Females 
lncreased I n  welght from 39 t o  31 t a i l s  per pound i n  45 days, whereas males lncreased from 60 t o  50 

t a i l s  per pound i n  the  same time. This approximates a growth r a t e  of .07 oz. (0.75 g )  per week f o r  
female shrlmp and of .013 oz. (0.38 g)  per week for  male shrimp. The authors caution t h a t  these 
estimates were made i n  the  "unusually co ld  winter of  1957-1958 and may be slower than the  growth i n  a 
more normal winter." Kutkuhn (1966, Table 4) estimates t ha t  pink shrimp tagged i n  the  Dry Tortugas 
area September t o  December 1961 grew f r an  5.9 g t o  19.5 g i n  12 weeks. Lindner (1966) a lso derived 
growth curves f o r  pink shrimp i n  the  Dry Tortugas. 

Royal Red and Seabobs 

Apparently nothlng i s  recorded about the growth ra tes of seabobs and royal red shrimp. 



Mor ta l i t v  Rates 

The death of f l s h  i n  a population i s  due e i ther  t o  natural causes o r  t o  harvest by man. 
Coeff i c i en t s  of f ishing (F) ,  natural  (MI, and t o t a l  (Z) mortal lty are defined as lnstantanews death 

rates for a cohort o f  N individual f l s h  over a short time, noted as dt. The r a t e  of decl ine of the 
population numbers over t ime i s  presented as a f unct ion of these observed values. 

The reported estimates of natural (M), f ishing (F), and t o t a l  (Z) mortal ity of shrimp a re  can- 
pared i n  Table 4.1-4. Values of the weekly natural mor ta l i t y  coe f f i c ien t  range f ran  .O1 t o  .55 o r  a 
loss of from 1 t o  42 percent o f  the population from the beginnlng t o  the end of the week. Estimates 
o f  f ish ing mor ta l i ty  range from .02 t o  .96. Based on recent ly  developed data by NMFS the  weekly 

instantaneous natural mortal ity r a t e  of brown shrimp i n  of fshore regions i s  be1 ieved t o  be approxima- 
t e l y  0.025 t o  0.075 (Fox, 1981, personal communication). The var ia t ions i n  mor ta l i ty  estimates make 

it d i f f i c u l t  t o  construct y l e l d  per r e c r u i t  models. 

Y ie ld  Per Recru i t  

The pounds of brown, white, o r  pink shrimp which can be harvested f ran  a given number o f  post- 
larva l  shrimp reachlng an estuar ine system i s  a funct ion o f  the  population's ra tes of growth and 
mortal i ty,  age a t  which harvest beglns, and the r a t e  of f i sh ing  mor ta l i t y  once the  shrimp are subJect 

t o  harvest. The age a t  which y l e l d  w i  l l  be maximized w i l l  be dependent on t he  trade-off between 
growth and natural and f ishing mortal ity. - 
Brown shrimp 

There are no published y i e l d  per r e c r u i t  estimates avai lable on brown shrimp. M. Parrack (NMFS, 
Galveston Lab) prepared a. prel iminary y i e l d  per r e c r u i t  analysis using h i s  sex spec i f i c  growth r a t e  

equations fo r  brown shrimp (Parrack, 1978) and two levels of  monthly instantaneous natural mor ta l i ty  
rate, M = -05 and M = -10 (Annon, 1978). (These levels of  M on a monthly basis canpare t o  estimates 
o f  M = .011 and .023 on a weekly basis.) I f  M = .05, y i e l d  was maximized when harvesting began on 

shrimp s i x  months of age, o r  21 t a i l s  t o  the pound (assuming a sex r a t i on  of 50:50). I f  M = .lo, 
y l e l d  was maximized when harvesting began on shrlmp f i v e  months of age, o r  24 t a i l s  t o  the pound 
(assuming a sex r a t i o  of 50:50). 

He points out t ha t  these sizes are much larger than s ize l i m i t s  current ly  imposed I n  the  U.S. 
Gulf. His analyses indicate t h a t  I f  the above estimates of M approximate rea l  i t y  and i f  F i s  a t  the 
level estimated by Berry (1971), then current harvesting strategies employed i n  the Gulf r e s u l t  i n  a 

harvest considerably below the theoret ica l  maximum. Klima and Parrack (1978) review the questlon of 
the  s ize of shrimp a t  harvest which w i l l  maximize y l e l d  and s ta te  t h a t  "data on hand indicates t h a t  

these two ra tes  (growth and natural mor ta l i t y )  balance a t  6-9 months of age o r  a t  a s i ze  of 20-30 

shrimp t a i l s  per pound.If I f  t h e i r  analyses are correct, then a reduction I n  the  s lze a t  f i r s t  harvest 
o f  brown shrlmp I n  the U.S. Gulf of  Mexico would r esu l t  i n  a decrease i n  p ro te in  yield. Further, an 
increase i n  y i e l d  i s  expected i f  the s l ze  a t  f i r s t  harvest of  brown shrimp i s  increased i n  any of the 
areas of the  U.S. Gulf. 

White shrimp 

Data are i nsu f f i c i en t  a t  t h i s  t ime t o  estimate the  expected y i e l d  per r e c r u i t  f o r  white shrimp i n  
the  U.S. Gulf. 

Pink Shrimp 

The most extensive published y i e l d  per r e c r u l t  estimates of Gulf shrimp are f o r  pink shrimp o f f  
southeastern F lor ida (Kutkuhn, 1966; Lindner, 1966; Berry, 1971). Although there i s  some disagreement 



Table 4.1-4. Comparison of instantaneous ra tes of mor ta l i ty  ( I n  weekly values) f o r  shrlmp I n  the U.S. 
Gulf of Mexico (Modified from Berry, 1970) 

Natural Fish Total 
Mortal ity Mortal i ty Morta I I ty 

M F Z 

Brown shrimp .2 1 .06 

(Offshore) .025 - .075 - 
27 Kllma (1964) 

- Fox ( 1981 ) pers. cmm. 

White shrlmp .08 .06 - -91 .14 - .27 Kl  lma b Benlgno (1965) 

(Lake) 

Pink shrlmp 

-16 - -22 Klima (1974) 

.241 - -576 Phares (1980) 

- 
.36 I versen ( 1962 

-76 - 1.51 Kutkuhn (1966) 

-25 L l  ndner (1966) 

-22 - .27 Berry (1967) 

.ll - .18 Costel l o  d A 1  len (1968) 

.07 - .16 Berry (1970) 

between authors, the data ind icate t h a t  a reduction I n  y i e l d  w i t  1 be expected I f  pink shrimp are 
harvested before they reach a s ize o f  70 t a t  I s  t o  the pound. 

Temperature and S a l i n i t y  

Temperature and s a l i n i t y  are important d r i v ing  forces I n  the  l i f e  cycles of brown, white, and 
p ink shr 1 mp, a f f ec t  lng growth, mortal i t y ,  mlgrat ion, and spawni.ng. These factors can be 1 ncorporated 

i n  models used t o  pred ic t  annual y i e l d  (see Sectlon 4.7.1.2). 

The major i n f l u x  o f  post larval  brown shrimp t o  the  estuaries of the  northern Gulf occurs February 
t o  March (Baxter, 1963; Baxter and Renfro, 1967; Gaidry and White, 1973; Christmas and Etzold, 1977). 
L i t t l e  growth i s  expected u n t i l  water temperature exceeds 20' C (St .  Amant, e t  al., 1963; Ford and St. 
Amant, 1971 1. 



Table  4.1-5 

L e n g t h - w e i g h t  C o n v e r s i o n  T a b l e  f o r  Brown, Whi te ,  P i n k ,  and Royal  Hed Shr imp ( S e x e s  Combined).  ( E q u a t i o n s  a r e  l i s t e d  i n  T a b l e  4 .1-3 . )  

Count 
Brown s h r i m p 1  Whiteshrimp2 P i n k  s h r i m p 1  R o y a l  r e d  s h r i m p 3  ' 

'To ta l  
l e n g t h  

S h r i m p  T a i l s  Shr imp T a i l s  Shr imp T a i l s  Shr imp T a i l s  ' 
- p e r  pound p e r  pound p e r  pound p e r  pound p e r  pound p e r  pound p e r  pound p e r  pound 

l ~ r o m  F o n t a i n e  and  N e a l  ( 1 9 7 1 ) .  

'50-60 mm e s t i m a t e s  f r o m  P e r r e t  (1966)  and  70-210 nnn e s t i m a t e s  f rom P o n t a i n e  and Neal  (1971) .  

3 ~ l i m a  ( 1 9 6 9 ) .  

* O u t s i d e  o f  d a t a  r a n g e .  



Postlarval white shrimp normally enter the maJor bays of the Gulf when temperatures are above 25" 

C (Baxter and Renfro, 1967) and are apparently optimum fo r  growth and survival. As the  temperatures 
decl ine i n  the fa1 1 w i th  advancing co ld  fronts, growth apparently also declines (Lindner and Anderson, 
1956; Kllma, 1974). Annual production i n  the northern Gulf has been associated wi th  estuar ine 

s a l i n i t y  regimes. A s im i la r  s a l i n i t y  ef fect,  caused by d i f f e ren t  weather patterns seems t o  operate In  

Texas and Louisiana. Gunter and Edwards (1969) observed a pos i t i ve  co r re la t ion  between t he  annual 
successes (1922-1964) o f  white shrimp i n  Texas wi th  the r a i n f a l l  i n  the s t a t e  f o r  t h a t  year and the 

two previous years. They suggest t h a t  the lag e f f ec t  of r a i n f a l  l was a r e s u l t  of  the a r i d  condi t ions 
of the state. In Louisiana, an inverse re la t ionship between annual white shrimp catch and the annual 

discharge of the Mississippi  and Atchafalaya Rivers has been noted (Bar re t t  and G I  l lespie, 1973). 
White and Boudreaux (1977) obtained s t a t i s t i c a l  l y  s i gn i f  icant l inear regressions of catch against 
r iver  discharge by d iv id ing  the data i n t o  two periods, 1958-1968 and 1969-1974. 

Gunter and Edwards (1969) suggest t h a t  high r a i n f a l l  I s  necessary I n  Texas t o  d i l u t e  t he  
estuaries fo r  optimum white shrimp production, whi le lower than normal r i v e r  discharge i s  necessary i n  

Louisiana fo r  optimum white shrimp production, since these estuaries were less sa l ine  than those i n  
Texas. 

Growth of post larval  and Juvenile pink shrimp i n  F lor ida appears t o  dec l ine as s a l i n i t y  increases 
from 10 t o  28 ppt and may increase as tempera-ture increases from 15" C t o  32" C (Higman, e t  al., 
n.d.1. This apparent re la t ionship between growth and s a l i n i t y  i s  i n  cont rast  t o  the observation t h a t  
Juvenile pink shrimp normally occupy a higher s a l i n i t y  area on nursery grounds than do brown o r  white 
shrimp (Gunter, e t  al., 1964). - 

Highest densi t ies of royal  red shrimp are found a t  9" t o  10" C and most occur w i th in  8" t o  lZO C 
(Roe, 1969). 

Migrat ion and Spawning 

Spawning of white shrimp has been associated w l th  the sudden warming i n  the spr ing o f  the 
of fshore waters o f  the northern Gulf (Lindner and Anderson, 1956). 

Both white and pink shrimp apparently seek deeper water as water temperatures f a l l  i n  the  f a l l  
and winter and w i l l  reenter shallow water i f  temperatures r i s e  (Lindner and Anderson, 1956; Tabb, e t  
al., 1962). 

Bioeconomic Models 

Grant and G r i f f  i n  ( I n  press) and Elorno, e t  al. (1978) have developed a bioeconomic simulation 
model of the  brown shrimp f ishery of Gal veston Bay, Texas, and i t s  associated of fshore waters. The 

model i s  designed t o  assess the change i n  y i e l d  and revenue recru i ted t o  the f ishery i f  various 
r es t r i c t i ons  are imposed on e i the r  area of catch o r  f ishery  e f fo r t .  Work I s  current ly  underway t o  
adapt t h i s  model t o  the Dry Tortugas pink shrimp f ishery  (Gr i f f i n ,  personal canmunlcation, 1979). 

4.2 Stock Un i t  

A stock I s  defined as a group of f i s h  manageable as a uni t .  This d e f i n i t i o n  d i f f e r s  from the 
b io log ica l  concept of  a stock as a more o r  less f ree ly  interbreeding population of a species. 

The e f f ec t s  t h a t  strategies fo r  increasing the y i e l d  f o r  one of these species may have on other 
species of nat ional i n te res t  as wel l  as other multipurpose uses o f  the  area lnvolved must be con- 
sidered (Section 3.6). Management and conservation of Gulf shr imp has been carr ied out malnly by the  
several Gulf states. ~anagement pol i c i es  employed by these states d l  f f e r  (Section 3.3.1 1; these 
di f ferences largely r e f l e c t  di f ferences i n  the h is to ry  of  exp lo i ta t ion  (Section 3.2). 



Given t h i s  apparent genetic cont inui ty,  the need f o r  a multipurpose approach t o  management, and 

the pa r t i a l  lack of data necessary t o  evaluate potent ia l  benef i t s  derived by modifying current manage- 
ment practices, the GMFMC, r ea l i z i ng  t h a t  management must consider other multipurpose uses f o r  

nat lonai resources and may have t o  consider area di f ferences I n  harvesting strategies, has adopted the 

FMP group of species as the management u n i t  f o r  the Gulf shrimp fishery. 

4.3 Catch-Effort Data 

The National Marl ne F isher i  es Service has co l  lected data on shrimp landed by canmercl a1 f isher- 
men. G r i f f i n  (1978) has prepared estimates f o r  the  1963-1975 period on u n i t  f ishery  e f f o r t  f o r  brown, 

white, and pink shrimp. 

Publ i  shed accounts of  recreat ional and bait-shrimp catch and e f f o r t  a re  comparativei y sparce. 
The few published estimates of discarded catch are summarized i n  Section 4.7. 

Survey and Sampling Data 

Christmas and Etzo ld  (1977) reviewed the maJor survey and sampling programs which e x i s t  i n  order 
t o  monitor the shrimp resource and predic t  yields. 

Texas: Texas has sampled i t s  key bay areas from March t o  May f o r  brown shrimp and from June t o  
September f o r  white shrimp. In addi t ion Texas Parks and W i l d l i f e  Department also monitors the size, 
d is t r ibut ion,  and abundance of shrimp i n  the open Gulf. - 

Louisiana: Louisiana has an ongoing shrimp monitoring program I n  t he  estuaries March through 
October. The program provides the data needed t o  set the opening date and predic t  the success of the 
brown shrimp season. 

Mississippi: There i s  a year-round monitoring of a l l  of M iss iss ipp i t s  marine resources. In 
addit ion, an intensive sampling of juveni le  shrlmp occurs f ran  mid-April through summer t o  provide 

growth and s ize data f o r  opening of the inshore brown shrimp season. 

Alabama: An ongoing shr imp monitoring program extends from Apr i l through September o f  each year 
t o  provide background data as wel l  as t o  set seasons. 

Flor ida: F lor ida surveys f o r  age information, and f o r  the  l i f e  cycle and population dynamics of 
rock and pink shrimp i n  of fshore waters. 

NMFS: NMFS surveys provide the number, weight, and speci es compos it Ion. - 
4.5 Habi ta t  

Brown, white, and plnk shrlmp use a var ie ty  of  habi ta ts  as they grow f r an  planktonic larvae t o  
spawning adults. In part, t h i s  migrat ion tends t o  separate the  various l i f e  stages so t h a t  they are 
not  i n  d i r ec t  canpet i t ion f o r  the  same resources. As planktonic larvae the  shrlmp feed on phytoplank- 
t on  and zooplankton and e x i s t  mainly i n  the  open Gulf. As postlarvae they enter t he  estuaries and 
adopt a benthic existence a t  the marsh-water, mangrove-water interface, o r  w i th in  grassbeds. The 
estuar lne phase i s  considered a c r i t i c a l  stage because local f luc tuat ions i n  temperature and s a l i n i t y  

have a dramatic a f f ec t  on both the acres of marsh avai lab le  f o r  growth and the  actual growth r a t e  of 
t h e  shrimp. As the shrimp grow, they move away from the marsh-water o r  mangrove-water in ter face i n t o  
deeper, more open waters. A t  some point  they begin an offshore migrat ion t o  the  Gulf. The major 
species tend t o  be pa r t l y  separated i n  the  Gu If. Brown and wh i t e  shrimp predominate on the  mud and 
sandy mud bottoms of the northwestern and northern Gulf; pink shrimp predominate on the  coral sand 



bottoms of the southeastern Gulf. Adult brown shrimp tend t o  migrate t o  deeper waters (30 t o  50 
fathoms) than adul t  white shrimp (10 t o  20 fathoms). 

The weakest l i n k  I n  the  l i f e  cycle chain i s  ' the estuarine phase of growth. Man's a l t e ra t i on  of 
the f rag i  l e  environment has removed much of the area t h a t  wou I d  be cons idered sui tab le  shrimp habitat. 

Sane of these a l te ra t ions  are easI ly  assessed. These Include: 

o impoundments t h a t  prevent in f  lux o f  shrlmp. 

o bu l khead 1 ng t ha t  removes the c r  1 t i c a  l marsh-water o r  mangrove-water i n te r f  ace. 

o a l terat ions I n  freshwater discharge t h a t  create an unfavorable s a l i n i t y  regime. 

The immediate e f fec ts  o f  other a l te ra t ions  are not as eas i l y  assessed. These include: 

o st imulat lon o f  sal twater Intrusion. 

o the cont i nu i ng encroachment of  pol luted waters on the  estuar l  ne waters. 

Despite any uncertatnty about the e f f ec t s  of  these al terat ions, we do have indicat ions of the  kind of 
environment necessary f o r  shrimp survival. Turner (1977) observed t ha t  the y i e l d  of shrimp i n  
Lou is lana~s  estuaries i s  d i r ec t l y  re la ted t o  the acreage of marsh, whi le t h a t  from the northeastern 

Gulf of Mexlco i s  d i r ec t l y  re la ted t o  the acreage of marsh and submerged grassbeds. He found no - 
re la t ionship between y ie lds  and estuarine water surface, average water depth, o r  volume. His f indings 
concur w1th the observations of Bar re t t  and GI I lesple (1973) t h a t  annual brown shrlmp production I n  
Louisiana I s  correlated w i th  the acreage of marsh wi th  waters above 10 ppt sa l i n i t y ,  but not wl th  

acres o f  estuarine water above 10 ppt sat i n i t y .  These f indings suggest t h a t  the  brown, wh ite, and 
pink shrimp y ie lds i n  the U.S. Gulf of Mexico depend on the survival  of the  estuar ine marshes, 
mangrove areas, and grassbeds i n  t h e i r  natural state. These areas not only provfde post larval ,  
juvenl le, and subadult shrlmp wi th  food and protect ion from predatton, but they help t o  malntain an 
essential gradient between fresh and s a l t  water. 

4.5.1 Physical Descr ipt ion o f  t he  Habitats 

The fol lowing parameters are used i n  character lz lng shrimp habi ta ts  around the Gulf Coast: 

1. Bottom types 
a. Offshore 

b. Inshore 

2. Surface water discharge i n t o  estuaries 

3. Estuarine salinities 

4. Areal extent o f  estuaries 

5. Estuarine a v a i l a b i l i t y  (access from open Gu l f )  

6. Water qua l i t y  (w i th  emphasis on low s a l i n i t y )  

A l  i of these factors vary over space and time. 



Habitats can change from one type t o  another, and the changes can be e i the r  cu l tu ra l  l y  induceb 
(i.e., f i l l i n g  o r  dredging o f  wetlands) o r  na tu ra l l y  induced (i.e., subsidence of wetlands resu l t i ng  
I n  i t s  conversion t o  open water). These changes are c r l t i c a l l y  important t o  the Gul f 's  estuarlne- 
dependent species. Documented evidence of the  e f f ec t  of permanent changes i n  essential habi ta ts  i s  
severely I imited, except f o r  the change i n  wetland area. 

An important component I n  the  hab i ta t  of the  estuarlne dependent shrimp i s  the  wetland zone along 
the Gulf coast. Sa l i n i t y  regimes c r l t i c a l l y  needed f o r  shrimp occur i n  these areas, and t h e l r  primary 
production (vegetation) i s  the basis f o r  the  shrimp's de t r i tus  food web. 

The wetlands along the  Gulf coast have formed during approximately t he  past 5,000 years, when 
a l l u v i a l  sedlment supplied t o  the coast exceeded t h a t  removed through eroslon and subsidence. The 

general physiography of the Gulf coast has favored extensive wetland formation. Some 60 percent of  
t he  coastal wetland area of the conterminous United States occurs along the  Gulf coast. Tidal marsh, 
mangroves, and submerged aquatics t h a t  comprise t h i s  area amount t o  some 6.2 m i l l i o n  acres. An 

addit ional 8.4 m i l  l i on  acres are c l ass l f  led as unvegetated estuar ine open water (Crance, 1971; 
Chabreck, 1972; McNulty, Lindal I, and Sykes, 1972; Christmas, 1973; Diener, 1975). 

Wetlands are not evenly d is t r ibu ted  along the  Gulf coast. Some 63 percent o f  the  emergent 
wetlands along the Gulf are found I n  Louisiana as the r esu l t  of  an abundant sediment supply 
transported by the  Mlssissippl  River. Some 395,000 acres of mangrove are found almost exclusively 
along the F lor lda coast. While substrate and currents ( t o  carry germinated seeds) a re  generally 
favorable along the e n t i r e  Gulf coast, mangrove d i s t r i  but i on ,  i s  l imited t o  areas where hard freezes-do 
not occur. Submerged vegetation i s  found along most of  the Gulf coast but I s  pa r t i cu l a r l y  abundant 
and diverse along the shores of central  and southern Florida. Information on submerged vegetation i s  
generally lacking fo r  other states. 

The r e l a t i v e  abundance and type of submerged vegetation depends mainly on bottom type, tu rb id i t y ,  
salinity, water temperature, bottom slope, and t i d a l  range (McNulty, L lndal l ,  and Sykes, 1972). Along 
t he  Gulf coast of  southern F lo r ida  nearly 50 percent of  the estuar ine bottoms are covered by submerged 
vegetation. Cover density generally decreases as one moves northward, w i th  bays along the  panhandle 
having only f i v e  percent of  t h e l r  bottoms vegetated. Reports f o r  isolated study s i t es  ind icate t h a t  
the  f l v e  percent f i gu re  would hold f o r  the  remainder of the Gulf coast, except f o r  port ions of 
Louisiana where the percentage would be less, and the lower Texas coast where abundance i s  greater. 

L inda l l  and Saloman (1977) repor t  796,806 acres of submerged vegetation I n  estuar ies along the  Gulf, of  
which 63 percent are found i n  F lor ida and 31 percent are found i n  the Laguna Madre and Copano-Aransas 
Bays i n  Texas. 

4.5.1.1 Bottom T v ~ e s  

4.5.1.1.1 Offshore Bottom Types 

There are three general o f fshore bottom type regions extending t o  the  200 m fsobath i n  t he  Gulf 
o f  Mexico. One occurs from the Texas-Mexico border t o  Just west of  the Texas-Lou 1 s iana border. Here 
t h e  offshore zone consists mainly of  sand and f iner g ra in  sediments. Occasional pockets o f  sand and 
she l l  are found f ran  the 11 t o  109 fms (20 m t o  200 m) Isobath. The second zone extends eastward t o  a 

po in t  approximately even w i th  Pascagoula Bay, Mississippi ,  and i s  mainly a canpiex of f i n e  gra in  
sediments wi th  occasional surface deposits of sand and shell. The dominance o f  muddy bottoms i n  t h i s  
zone i s  a t t r i bu ted  t o  the deposit ion by the Mississippi  River. The t h i r d  region encanpasses the  
remaining area offshore Alabama and Flor ida, which I s  almost exclusively comprlsed of sand, she1 I, and 
coral. Coral becomes more prevalent along the central  and southern F lo r ida  coast. 

The f i r s t  two zones are pr imar i ly  assaciated w i th  brown and white shrimp, whi le the  t h i r d  zone i s  
p r imar i l y  associated w i th  pink shrimp. 



4.5.1.1.2 Estuarlne Bottom Types 

Many of the estuaries found along the Gulf of  Mexico represent drowned r i v e r  valleys, which have 

subsequent1 y undergone some degree of f I i I. General I y those estuar i  es t h a t  s t  i l l have cons iderab le  
freshwater f low coming i n  a t  the  head contain bottom sediments t h a t  r e f  l e d  the  stream load! Those 

w i th  l l t t l e  o r  no stream flow are general l y  domlnated by marine sediments and are usual l y  coarser. 

Estuaries formed by de l t a i c  progradation and subsequent deter iorat ion a re  dominated by muddy bottoms. 

4.5.1.2 Surface Water Discharge 

Freshwater f low i n t o  the  estuaries of the northern Gulf of  Mexico i s  var iable I n  space and time 
(Fig. 4.5-1 ) largely because of differences I n  drainage basin area, l i thology, climate', and land use. 

Two aspects of  surface water f low are considered i n  terms of t h e i r  e f f e c t  on shrimp habitat :  
1 ) t he  volume enter1 ng the estuaries and 2) the  seasonal var iabi  I ity of the  hydrography. Four regions 

o f  surface water f low are ident i f led:  

1. Lower Texas coast 

2. Upper Texas coast through the Panhandle of Florida, except f o r  t he  De l ta i c  p l a i n  of  Louisiana. 

3. Del ta ic  p la in  of  Louislana 

4. Central and lower F lor ida coast 

Lower Texas Coast 

Rivers o f  the lower Texas coast have r e l a t i v e l y  low discharges, w l th  peaks occurrlng i n  the 
spr ing and f a l l .  Low discharge I s  due t o  the semi-arid condlt ions and r e l a t i v e l y  small drainage areas 
o f  the r ivers.  More t o  the south, the f a l l  peak i s  f i r s t  noticeable on t he  hydrographs of streans 
enter ing the Matagorda Bay system. In the  San Antonio Bay system, the  f a l l  peak i s  very pronounced, 

and, from Aransas Bay through Laguna Madre, the fa1 l peak exceeds the spr ing peak. In  Laguna Madre, 
however, the t o t a l  volume of discharge I s  extremely low, 9 t o  200 c f  s (195@-1977). 

Occasional heavy ra ins (o f ten associated wi th  t rop ica l  disturbances) can have a substantial short  
term e f f ec t  on the estuaries and m y  a f f e d  shrimp y ie lds  I f  the  resu l t i ng  f lood waters enter the 
estuaries during c r l t l c a l  growth perlods of shrimp. 

Upper Texas coast through t he  Panhandle o f  Florida, except f o r  the  De l ta l c  p l a i n  o f  Louisiana 

Most o f  the r i ve r s  from the panhandle of F lor ida west t o  Galveston Bay, Texas, have a peak 
discharge i n  ear ly  spring, followed by low discharge during the summer and ear l y  f a l l  months. Mean 
monthly p rec ip i ta t ion  I s  generally s im i la r  throughout the year; however, a high degree of var iabi  I i ty 
ex i s t s  from year t o  year. The d i f  ferences In  seasonal d i s t r ibu t ions  of p rec i p i t a t i on  and discharge 
a re  pr imar i ly  a t t r i bu ted  t o  the seasonal differences i n  evapotranspiration ra tes and t o  the  spring 

release of p rec ip i ta t ion  stored i n  winter as sol l moisture and snow. 

De l ta l c  P la ln  o f  Louisiana 

The Mlssissippl  and the  Atchafalaya are by f a r  the largest  suppl iers of  f resh water t o  the Gulf 
o f  Mexlco (Fig. 4.5-1). Peak discharge usual ly occurs i n  Apr i l  through May; low flow t yp i ca l l y  occurs 

i n  September through October. During perlods of flood, f resh water, car r ied by the  Gulf I n t o  the 

mouths of neighboring estuaries, r esu l t s  i n  lower sa l in i t i es .  
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F i g u r e  4.5-1 Ten Year Mean Freshwate r  Discharge  I n t o  S e l e c t e d  Gulf 
Coast  E s t u a r i e s  (U.S. ACOE and USGS Water Resource D a t a ) .  



Though extremely var iable i n  magnitude, the monthly f low of the Misslssippl  River i s  less 
variable i n  r e l a t l o n  t o  average flow than any other gauged r i ve r s  enter1 ng the Gulf. I t s  variance I n  
flow, however, has a notice-able e f f ec t  on the  y i e l d  of  brown shrlmp I n  the  Gulf (Section 4.1) and on 

white shrimp i n  Louisiana (White and Boudreaux, 1977). 

Central and Lower F lo r lda  Coast 

Stream flow enter ing the  Everglades i s  lower than most areas o f  the Gulf, la rge ly  because of the  

small cont r ibut ing drainage area. The addit ional input of  groundwater I s  recognized, but i t s  s i g n i f i -  

cance cannot be determined. 

The seasonal f lood cycle I s  asymmetrical. The peak r i ses  rap ld ly  I n  ear l y  summer, continues i n t o  
the fa1 I, and then drops slowly t o  a low stage durlng the months of Apr i l  and May (Flg. 4.5-1). The 
summer maximum d i f f e r s  from most other Gulf r i ve r s  i n  t h a t  the l a t t e r  a re  t yp ica l  l y  a t  low stage 
dur ing the summer. This di f ference r e f l e c t s  the greater influence of t rop lca l  c l imate i n  the 
Everglades where summer showers are typically intense and r e s u l t  I n  higher stream flow despite 

evapotransplration rates. Fran Char lo t te  Harbor north t o  Suwannee Sound, t he  seasonal hydrograph i s  
i n  t r ans i t i on  between the  summer-fall peak of the south and the  l a t e  winter-spring peak canmn along 

t he  northern Gulf coast. South o f  Suwannee Sound the t o t a l  volume of stream flow I s  small. 

4.5.1.3 Estuarine Sa l i n i t y  

Throughout the Gulf of Mexico estuar ine s a l i n l t y  I s  h igh ly  var iable i n  both t lme and space. - 
Sa l i n l t y  ranges from 0 ppt t o  a high of 113.9 ppt recorded I n  Laguna Madre (Hedgepeth, 1953, i n  
Diener, 1975). 

Because of severe data inadequacies, it i s  ra ther  d l f f l c u l t  t o  make a Gulf-wide cmparlson o f  
s a l i n i t y  i n  the various estuaries. There are few estuaries i n  which s a l l n i t y  I s  cont inual ly  monl- 
tored. In  those which are monitored by publ ic  agencies, s ta t ion  locations are such ( f o r  example, 
along major dredged waterways) t h a t  data of ten do not r e f l e c t  general condit ions of the estuary. 

This sect Ion i s  l imited t o  presentation o f  averages and extremes; these vat ues, however, are 
general l y  based on l lmited data and present a superf i c i a i  picture. As a resu It, many of the estuaries 
appear qu l t e  s im i la r  w i th  respect t o  sa l in i t y .  The ensuing descr ipt ion o f  s a l i n i t y  i n  various 
estuar ies i s  based largely on secondary reference material, and a l l  values are f o r  surface s a l i n i t i e s  
un less otherw i se noted. 

Laguna Madre: The only estuary i n  the Gulf which i s  almost continually hypersaline had average 
annual isohallnes ranging from 35 t o  55 ppt (1963-19661, w i th  lower s a l i n i t i e s  occurring a t  t i d a l  

passes ra ther  than Inland (Dl  ener, 1975). 

Corpus C h r i s t i  Bay: The Nueces River helps t o  malntain s a l i n i t i e s  lower than those of average 
seawater. Most of  Corpus Chr is t1  Bay averaged between 30 t o  35 ppt (1963-1966). Hypersallne con- 
d i t l ons  can be expected during low discharge periods. 

Copano-Aransas Bays: Sa l i n i t y  ranged f ran 6 ppt I n  Copano Bay and 12 ppt  i n  Aransas Bay near the  
Gulf InPracoastal Waterway (GIWW) during f lood periods, t o  32 ppt  i n  Copano Bay and 35 ppt  I n  Aransas 
Bay during low discharge periods o f  the Mission River (19651967, McGowen, e t  al., 1976). 

San Antonlo Bay: The Guadalupe River strongly Influences the  s a l i n i t y  i n  San Antonio Bay. 
During periods o f  flood, the  e n t i r e  bay above the  Gulf Intercoastal  Waterway may be fresh; during low 
flow, s l i g h t l y  hypersaline condlt ions occur i n  some par ts  of  the  bay (19651967, McGowen, e t  at., 
1976). Average s a l i n i t i e s  range from 6 ppt a t  the head t o  20 t o  25 ppt a t  the GlWW and decrease 
s l i g h t l y  on the  lee side of Matagorda Island. 



Matagorda Bay Complex: The Lavaca River and several streams a f f ec t  sa l ln l t y .  Sa l i n i t i e s  range 
from 0 ppt a t  the head of Lavaca and Tres Paiacios Bays and 20 ppt near Por t  OfConnor during f lood 
periods, t o  30 ppt a t  the head of the bays and s l  i g h t l  y hypersal l ne condit ions near Por t  OtConnor 

during low discharge (1965-1967, McGowen, e t  al., 1976). East Matagorda Bay I s  separated f ran 
Matagorda Bay proper by the Colorado River Delta. Several streams flow i n t o  East Matagorda Bay, and 
i t s  opening t o  the Gulf consists of  a s ing le  narrow cut. Sa l i n i t i e s  here a re  generally lower, 

averaging 10 t o  15 ppt and rang1 ng f ran  a reported low of 8 ppt t o  a hlgh of 24 ppt a t  Brown Cedar Cut 

(1965-1967). 

Gal veston Bay Complex: Cons iderab le  surface flow enters v i  a the  T r i  n i t y  and San Jacl nto Rivers 
and several smal l streams and bayous. These are the  westernmost estuar i  es i nf luenced by a humid c l 1 mate, 
and hypersallne condit lons are rare. Highest s a l i n i t i e s  are recorded I n  West Bay, averaging 25 t o  30 
ppt (1965-1967, Fisher, e t  al., 1972). Galveston and T r i n l t y  Bays average f r an  10 t o  15 ppt near the 

head t o  20 t o  25 ppt I n  the lower portions. During hlgh discharge, surface s a l l n i t y  ranges from 2 ppt 

t o  14 ppt, and during low discharge periods the  range I s  f r an  20 t o  32 ppt  (Fisher, e t  al., 1972). 

C i rcu la t ion  between East Bay and Galveston Bay i s  ra ther  poor (Gossel ink, i n  press) perhaps 
because of numerous oyster reefs, and s a l i n l t i e s  are somewhat hlgher. The reopening o f  Rol lover Fish 

Pass i n  1955 improved c i r cu l a t i on  I n  the  eastern ha l f  of  East Bay. 

Sablne Lake: Dredging of the Sabin-Neches Ship Channel and the construct ion of the  Toledo Bend 
Reservoir are c lass ic  examples of how man has a l tered the natural  sal in i t ly reglme of Gulf estuaries. 
The dam stores winter surplus water, which i s  released i n  mid-May f o r  hydroelectr ic generator demands 
(White and Perret, 1973). The mid-May release corresponds t o  the peak period of brown shrimp 
estuar ine production. A l te ra t ion  i n  t h i s  discharge pat tern means the loss of the lake as a shrimp 
hab i ta t  (White and Perrett ,  1973). 

The natural openlng of Sabine Lake t o  the Gulf was narrow and approxl-mately 4 m deep (Gossellnk, 
i n  press). This narrowness, comblned w i th  the large discharge i n t o  the estuary, probably resul ted i n  

low s a l i n i t i e s  throughout the area. The Sablne-Neches Ship Channel 46 ft. (14 m I n  depth) has 
resul ted I n  unusual hydrographic changes. Spol l f ran  the channel I s  contlnuous u n t i l  t he  m u t h  of the  

Neches River, a t  whlch po ln t  an increase i n  lake s a l i n i t y  i s  noted. The ship channel a d s  as a 
corr idor  f a c l l i t a t l n g  saltwater in t rus ion  durlng low discharge periods and allows f o r  more rap id  
runof f  of  high discharge. 

Combined e f fec ts  of  the  natural physiography and of these perturbations have resulted i n  

r e l a t i v e l y  low and monotonous annual sal i n l t y  reglmes. Sal l n i t i e s  a t  the  estuary's head range from 2 
t o  10 ppt (wet and dry years) and f ran  16 t o  20 ppt (wet and dry years) a t  t he  south end of Sabine 

Lake (Fisher, e t  at., 1973). 

Calcasieu Lake: This estuary i s  s im i la r  t o  Sabine Lake I n  I t s  size, i t s  or ientat ion, and i n  t h a t  
I t s  constr icted openlng t o  the Gulf has been dredged. Sa l l n l t y  i n  the  shlp channel has Increased slnce 
i t s  construction (Gossel Ink, i n  press). H i s t o r i c  changes i n  oyster d i  s t r ibut ion.and i n  marsh acreage 
and vegetation indicate t h a t  sal i n i t y  has increased i n  the  lake. Means and extremes are not known f o r  
the  lake, but it seems t h a t  sal i n i t y  here I s  somewhat higher than I n  Sabi ne Lake (Barrett, 1971 1. 

Atchafalaya-Vermilion Bays Complex: Sa l i n i t i e s  are generally low due t o  the  Atchafalaya River as 
wel l  as t o  other lesser sources of f resh water. A s ign i f l can t  decrease i n  s a l i n i t y  has occurred I n  
the Vermilion Bay area since 1950, and the  expected continued growth of t he  Atchafalaya Del ta  w i l l  
r e s u l t  i n  continued hlgh t u r b i d i t y  levels and lower sa l in i t i es .  I f  the  De l ta  grows out  t o  the present 
coast l ine it may act as a bar r ie r  decreasing water exchange w l th  the Gulf. The Immediate estuarine 
area w i l  l probably deter iorate i n  terms of shrimp hab i ta t  over the  foreseeable future. Over the  long 
term, I f  the  normal sequence of de l t a i c  processes i s  not inhlbl ted, the  r e s u l t  w i l  l be a s i gn l f l can t  
increase i n  estuarine hab i ta t  area (Gossellnk, i n  press). 



Terrebonne and Baratar ia  Estuaries: Since a r t i f i c i a l  levies block the  normal flow of the  
Mississippi River, these estuaries are no longer great1 y In f  luenced b y  freshwater runoff. During 

f lood periods, Mississippi  waters can enter i n t o  the mouths of these estuaries v i a  the  Gulf of  Mexico 
and create a reversal i n  the  s a l i n i t y  gradient (Barrett, 1971). While s a l i n i t y  data i s  extremely 
sparse, the extens 1 ve s a l t  and brackish marshes i nd i ca te  favorable condit ions f o r  shr i mp habi ta t .  

Mississippi Delta: The Del ta  marshes are generally too  fresh t o  be s i gn i f i can t  shrimp habitats. 
Surface s a l i n i t i e s  are usual ly near zero ppt; however, a well-developed s a l t  wedge moves upr iver  a t  
low stage. 

Pantchartrain-Breton Sound: Marshes i n  Breton Sound have salinities s im i la r  t o  those of the  
lower port ions o f  the Baratar ia  and Terrebonne estuaries (20 t o  25 ppt, 1967-1968, Barrett ,  1971). 

Mississippi  Sound Complex: Sa l i n i t i e s  i n  Mississippi  Sound, despite i t s  numerous wide passes, 
are considerably less than those of the Gulf. Freshwater discharge i s  considerable both d i r ec t l y  ( v i a  

the  Pascagoula system and weirs enter ing i n t o  S t .  Louis and B i l o x i  Bays) and ind i rec t l y  ( v i a  Mobile 
Bay t o  the east and the Pearl River and Pontchartrain-Borgne system t o  the west). A t  t he  western end, 

surface s a l i n l t y  ranged from 6 t o  20 ppt, whi le a t  the east end it ranged from 14 t o  30 ppt (1962- 
1964, 1966-1969, Christmas, 1973). The east-west gradient r e f l e c t s  di f ferences i n  surface water 
inputs. 

I n  the  landward estuaries, such as B i l o x i  and St. Louis Bays, surface s a l i n i t i e s  range f ra less 
than e igh t  ppt t o  20 ppt. A f a i r l y  strong s a l i n i t y  gradient i s  present f ran  the  mouths of the - 
estuaries seaward t o  the offshore ba r r i e r  Islands. This gradient i s  most evident f ran  B i  l ox i  Bay t o  

Dog Keys Pass where surface s a l i n i t i e s  d i f f e r  by about 12 ppt, w i th  a range of 10 t o  20 ppt  over the  
131 m distance. 

Mobile Bay: Mobile Bay i s  another example of a shallow-water estuary modified by a deep-water 
channel t ha t  allows f o r  saltwater intrusion. Mobile Bay receives more freshwater f low than any other 
U.S. Gulf estuary except f o r  the Mississippi River and I t s  t r i bu ta ry ,  the Atchafalaya. Consequently, 
s a l i n i t y  has a strong inverse re la t ionship t o  stream flow. 

F lor ida Estuaries: In the  panhandle area and south t o  Suwannee Sound, s a l i n i t y  patterns are . 
s im i la r  t o  those of the estuaries t o  the  west. Salinities are h lgh ly  var iable and are re la ted t o  
stream flow, which I s  substantial f o r  these areas. Choctawhatchee Bay I s  a g l a r i  ng exception because 
o f  a we1 I-def ined pers is tent  s a l t  wedge (McNulty, e t  al., 1972). 

Despite the  lack of major freshwater surface flow, the coast l ine south o f  Waccassa Bay and nor th  
o f  Tampa Bay has s a l i n i t i e s  s im l l a r  t o  those of the large-discharge panhandle estuaries. These lower- 
than-normal Gulf s a l i n i t i e s  have been a factor  i n  the  presence of o f fshore oyster ree fs  and submerged 
aquatics, suggesting the  strong possibi I i t y  of springs emerging i n  t he  of fshore zone (McNulty, e t  al., 
1972 1. 

Relat ive ly  high s a l i n i t i e s  from Tampa Bay south through F lor ida Bay are due t o  the  absence of 
major stream flow and high evapotranspiration rates. The frequency and degree of hypersa l in i ty  
generally increases i n  a southerly direct ion, except f o r  the Char lo t te  Harbor area where stream flow 
i s  normally s u f f i c i e n t  t o  m i t iga te  hypersalinity. Hypersalinity, a normal and frequent occurrence i n  
F lor lda Bay, i s  brought about by natural drought periods and i s  in tens i f  led by man's diversion of 
normal freshwater f low (McNulty, e t  al., 1972). Higman (n.d.) discusses t he  possible inverse 
re la t ionship between growth r a t e  of post larval  and Juvenile pink shrimp and s a l i n i t y  i n  F lor ida Bay 
estuar i  es. 



4.5.1.4 Estuarine Access 

The area becomes closed as a nursery ground I f  wetlands are impounded. Ind i rect  e f f ec t s  may be 

considerable and may cause changes i n  water f low patterns. Control gates can close o f f  nursery 

grounds landward of the structures. 

Weirs constructed along the Sablne Navigation Channel and the  Gulf lntracoastal  Waterway I n  the  
Kel th  Lake area of southeast Texas t o  protect  the neighboring marshes from saltwater in t rus ion  were 
removed i n  1977 reopening the Ke i th  Lake area as a shrimp nursery ground (R. Fish, personal 

canmun 1 ca t  ion 1. 

4.5.1.5 Non-Salinity Water Qual i ty  

The ef fects  of  po l lu tants  on Gulf shrimp i s  s t i l l  r e l a t i v e l y  unknown. Pol lu tants  can reduce the 
avai lable estuar ine hab i ta t  area and r e s u l t  i n  high concentrations of substances harmful f o r  human 

consumpt Ion. 

4.5.1.6 Currents 

The most Important process i n  producing currents i n  the Gulf of  Mexico i s  the s t ress of the  wind 
upon the water surface. While the loop current i n  the eastern Gulf has been documented f o r  some time, 

a maJor current i n  the western Gulf has only recent ly been f i rm ly  established (Sturges and Blaha, 
1976). The loop current may serve as an eastern boundary t o  the  Mexican current  (Sturges and Blaha; 
1976), especial ly during summer months. 

T ida l  currents are of par t  icu i a r  importance I n  the  nearshore area and a f f e c t  movement i n t o  and 
ou t  o f  estuaries. Despite the  smal l t i d a l  range throughout the Gulf, t i d a l  current ve l oc i t i e s  a re  

r e l a t i v e l y  high. In  the estuaries high ve loc i ty  i s  due t o  constr icted ou t l e t s  t h a t  characterize many 

o f  the lagoons and bays. In the nearshore area, water level changes occur over a shallow continental 
shelf. Wind can have a pronounced e f f ec t  on the  overa l l  water level change. Two of the  most dramatic 

examples are co ld  f ron ts  t h a t  push water out of  the northern Gulf estuaries and t rop ica l  disturbances 
t h a t  r a i se  water levels i n  these same estuaries. Shrimp migration, from these estuar ine areas i s  
assoclated I n  par t  w i th  the  r e l a t i v e  magnitude of the  t i d a l  exchange (Section 4.1). 

4.5.2 Habitat  Concerns 

See introduct ion t o  Section 4.5, Habl ta t ,  and Section 4.8, Estimates of Future Stock Condi tlons. 

4.6 Qua l i t y  o f  Data 

Despite the  importance of the  Gulf shrimp fishery, there are some s i gn i f i can t  data def ic iencies 
which l i m i t  t he  selection o f  management measures. Some of these def ic iencies include: 

o lack of a c lear  understanding o f  natural mor ta l i t y  rates, of  temperature and s a l i n i t y  
e f f ec t s  on growth rates, and o f  migration patterns. 

o l a c k o f  d a t a o n u t l l l z a t l o n o f  theshrimpresources. 

o lack o f  cost-earn i ngs and catch-ef f o r t  data. 

4.7 Current Status o f  t he  Stocks 



4.7.1 Maximum Sustainable Yield 

4.7.1.1 Explanatlon and Specif icat ion o f  MSY 

The b io log lca l  character is t ics  which a f f ec t  sustainable y ie lds fo r  penaeid shrimp are unusual. 
They are an annual crop. Very few ind iv lduals  l l v e  a year and the major i ty harvested are less than 

s i x  months old. There 1s no demonstrable stock-recruitment r e l a t i o n  and recruitment overf ishing, 

glven present technology, i s  essent ia l ly  impossible. That is, it i s  not econanicafly o r  technica l ly  
feasible t o  take so many shrimp t h a t  there are too  few survivors t o  provide an adequate supply f o r  the  

f o l  lowing year. Because of these character ist ics,  f ishing mortal ity and y i e l d  i n  one year do not 
a f f ec t  y i e l d  i n  the fol lowing year. The maximum y i e l d  I n  number f o r  a given year i s  essent ia l ly  a l l  
the  shrlmp available t o  harvest, using current technology. 

Growth overf ishing i s  caused by tak ing the  avai lable r ec ru i t s  a t  too  small a size. I f  growth 
over f ish lng I s  occurring, al lowing addit ional t ime f o r  growth w i l l  r e s u l t  i n  a greater t o t a l  y i e l d  i n  
weight, although the t o t a l  number of  Individuals w i l l  be less. The rap id  growth r a t e  of penaeid shrimp 
makes them res is tan t  t o  growth overf ishing u n t i l  high levels of  e f f o r t  are reached. E f f o r t  i n  the  
f ishery  has been increasing rapidly, and it I s  probable t ha t  the t o t a l  y i e l d  of  penaeid shrimp could be 
increased i f  the average s lze taken were larger. However, the poor qua l l t y  and small amount of  ava l l -  

able data makes it d l f f l c u l t  t o  precisely estimate the magnitude of any Increase (see Section 4.1). 

The abundance (number of r ec ru i t s )  and therefore y i e l d  and catch per u n i t  e f fo r t ,  vary great ly  
from year t o  year depending on the  temperature and sal i n i t y  I n  t he  estuar ine nursery areas. This k 
evident when regression coe f f i c ien ts  f o r  the  d i f f e ren t  models are canpared. For example, l i near  
regressions of catch on e f f o r t  showed t h a t  e f f o r t  alone explalned only 38 percent of  the  va r ia t ion  i n  
catch of Louislana white shrimp and 57 percent of the  va r ia t ion  i n  Gulf brown shrlmp catch. Mu l t ip le  

regressions including environmental parameters explained 89 percent and 88 percent respectively. For 

brown shrimp, the environmental model pred ic ts  t h a t  a t  a f ishing e f f o r t  o f  100,000 u n i t s  (essential l y  
the  record u n t i l  19761, annual catch would vary f run  57 t o  88 m i i l l o n  pounds provided temperature and 
s a l i n i t y  ranged w i th in  1963-1975 levels. I f  environmental condit ions were more favorable, a greater 

y i e l d  would be expected. Given environmental condit ions s l i g h t l y  bet ter  than previously observed and 
high levels of  e f fo r t ,  the maximum probable catch i s  estimated a t  116.4 m i l  l i on  pounds t a i l s ,  37.6 
percent greater than the po in t  estimate o f  MSY from a Schaefer surplus production model. 

Surplus production models u t i l i z e  trends i n  catch and f ish ing e f f o r t  over a ser ies of years. 
They were designed for, and are usual ly applled to, species w i th  mu l t ip le  year classes, (i.e., 
indlv idual animals l i ve  longer than one year). They do not consider f luctuat ions i n  recruitment 
cont ro l led by envlronment, but assume t h a t  environmental e f f ec t s  are constant. The predic t ive a b i l i t y  
o f  these models, pa r t i cu l a r l y  i n  the range of f l sh ing  e f f o r t  whlch might produce overflshing, i s  a t  

i t s  best fo r  iong-l ived spec1 es and/or those wh ich are not subJect t o  large, environmental l y  produced 
f luc tuat ions I n  recruitment. Because penaeid shrimp meet ne i ther  of these c r i t e r i a ,  appl icat ion of 
surplus production models must be made w i th  caution and w i th  an understanding of what i s  being pre- 
dicted by the  model. Estimates of MSY produced should be considered as long-term averages which are 
great ly  af fected by envlronmental condi tions. They should not be considered a maximum a l  lowable catch 
f o r  a given year. 

The Schaefer version of the surplus production model was chosen t o  estimate MSY i n  a l l  three 
species because: suff  i c i en t  data were avai lable; it f i t  the data as we1 l as other models which gave 
s im i la r  estimates of MSY, and was mathematically easier t o  use. The estimate was calculated using 
only reported catch and e f f o r t  f ran the canmercial f ishery. Estimates of the  recreat ional catch, b a i t  
catch, and discarded undersized shrimp are added. 



Schaef e r  

Commercial* Recreational B a i t  - D i scard Tota l 

Brown shrimp 85 
White shrimp 38 
Pink shrimp 14 

for  a t o t a l  MSY of  165 m i l l i o n  pounds of t a i l s  annually f o r  the three specles. 

For royal  red shrimp, MSY was estimated as 392,000 Ibs. o f  t a i l s  using a Schaefer model. 

For rock shrimp, MSY was estimated as 1.1 m i l l i o n  pounds of t a i l s  using a Schaefer model. This 
estimate i s  a very poor one because most landings are incidental  catch, making e f f o r t  estimates 

unrel i able. 

For seabob shr imp, no accurate MSY could be calculated due t o  lack of ef  f o r t  data. Seabobs ,are 
treated as an incidental  catch, t o  the  white shrimp f ishery where they account f o r  an average of 4.3 

percent of  the t o t a l  catch or  1.4 m i l l i o n  pounds ( t a i l s )  f o r  the years 1959-1975. This must serve as 
the best avai lable MSY. The catch of seabobs i s  almost en t i r e l y  w l th in  the  T e r r l t o r l a l  Sea (Sec. 4.1). 

For the three penaeid species, surplus production models ind icate only a long term average yield,  
and not an allowable maximum. The catch i n  any given year can only be estimated using environmental 

factors and expected e f f o r t  f o r  t h a t  particular year. - 
A reasonable estimate of the maximum probable catch of whlte and pink shrimp can be estimated by 

applying the percentage by whlch the  maximum probable catch of brown shrimp exceeds the Schaefer MSY 
estimate t o  a i l  species. Estimates of b a l t  catch, recreat ional catch and discards are then added t o  
g ive a t o t a l  maximum probable catch (see Sec. 4.7.1.2). These estimated are: 

Maxi mum Commerci a l  
Schaef e r  Y ie ld  Considering 

Commerci a l Env i ronmental Factors Recrea- 
Estimate (137.6%) t i ona l  B a i t  D i scard Tota I - - 

Brown shrimp 8 5 
Whlte shrimp 38 
Pink shrimp 14 - 

Tot a I 137 

f o r  a t o t a l  of  216 m l  l l i on  ~ounds of t a i l s  

4.7.1.2 Technical Descr ipt ion o f  MSY Calculat lons 

Yie ld  Models Incorporating Environmental Dr i v ing  Forces 

To achieve reasonable accuracy, the  ca lcu la t ion of spec i f i c  y le lds f o r  penaeid shrimp must be made 

f o r  spec i f i c  po in ts  I n  t ime and must include environmental d r i v ing  forces, since y i e l d  i s  dependent on 
those forces and not on abundance I n  previous years. Such models are much more appropriate and useful 
f o r  penaeid shrimps because of the  overr i  d l  ng Impact of the  environment on yield. 

* A l l weights are i n  m i  l l ions of pounds, t a i  l weight 



The environmental models presented below do not estimate MSY i n  the  c lass ica l  sense, ra ther  they 
provide a y i e l d  estimate f o r  any year under given conditions. They f it empirical re la t ionships t o  
observed data but are not d i r ec t l y  t i e d  t o  b io log ica l  paramters of the species such as growth r a t e  o r  

mortal l t y  rates. The estimates f ran  these mde l s  becane inval  I d  i f  extreme and unreal i s t i c  values are 
used fo r  f ishing ef f o r t  and/or environmental parameters. A t  average levels of r i v e r  discharge and 
e f f o r t ,  these mde l s  produce y i e l d  estimates which approximate MSY estimates from surplus production 

models. 

G r i f f i n  and Bea t t ie  (1978) attempted t o  do t h i s  using freshwater discharge from the Mississippi 
Rlver as a proxy for  estuarine s a l i n i t y  conditions. Their formula, a m d i f i e d  Spillman production 
equation (Heady and Di l lon,  1961) estimates y i e l d  fo r  t h a t  por t ion of Gulf shrimp resources of a l l  
species caught by vessels (i.e., f i v e  gross tons o r  larger). I t  pred ic ts  maximum y i e l d  w i l l  be 
attained only a t  i n f i n i t e  f i sh i ng  pressure, although the r a t e  of increase i n  y i e l d  decreases rap id ly  

w i t h  increas 1 ng e f fo r t .  

To estimate average yield,  equivalent t o  MSY, Mississippi  River dlscharge was used as an index of 
environmental d r i v lng  forces, and the pred ic t ive equation derived i s  

Eq. 4.7-1 

where Y i s  y i e l d  i n  m i l  l i on  pounds of t a i l s ,  D I s  Mississippi  River discharge i n  thousand cubic fee t  
per second, and E i s  f i sh ing  e f f o r t  I n  thousand units.. For a year w i th  ap average r i v e r  discharge 
pattern, t h e i r  equation pred ic ts  an average y i e l d  f o r  Gulf shrimp vessels of  128.7 m i l l l o n  pounds of 
t a i l s .  Within rounding error, 90 percent of  t h i s  catch would be achieved a t  an expenditure o f  314,300 

e f f o r t  units. The current range i s  100,000 t o  300,000 units. 

For the purposes of t h i s  plan, it was necessary t o  consider each species individual ly.  For white 
shrlmp, the data was avai lab le  only f o r  Louisiana (Fig. 4.7-1). 

The association of Louisiana's reported canmercial catch of white shrimp (on a year-class basis) 
t o  u n i t  f ishlng e f f o r t  and Mlssissippl  River discharge was investigated. I t  was found t h a t  t he  log o f  
average r l v e r  discharge f o r  the  May through August period (LMJJA) could be used as a forecaster f o r  
t he  success of the comlng year's harvest (Y) i f  an estimate of canmercial f l sh ing  e f f o r t  (E l  could be 
made (Figure 4-7-41, 

Y = 127.8 + .6411 E - 49.4 LMJJA ( R ~  = -84) Eq. 4.7-2 

where Y i s  i n  m i l l i o n  pounds t a i l s  of  white shrimp, LMJJA i s  the log of r i v e r  discharge i n  1,000 c f s  
and E I s  i n  1,000 units. Thls t ime period encompasses the ear ly  phase of estuar ine growth. It was 
a lso  noted t h a t  the re la t ionship i n  Eq. 2 was improved (Increased R') i f  the t ime period over which 
r i v e r  dlscharge was averaged was increased from the May through August per iod t o  May through December. 

Y = 129.1 + .6411 E - 51.48 LMD ( R ~  = .89) Eq. 4.7-3 

where LMD i s  the log o f  the  average r i v e r  discharge i n  1,000 cf s f o r  the May through December period. 
This longer t ime period essent ia l ly  encanpasses the  f i r s t  growing season f o r  whi te  shrimp. 

These mde l s  could not be appl led t o  the e n t i r e  Gulf wh i t e  shrimp catch because shrimp production 
from estuarine areas not connected t o  the  Mississippi  River are substantial and do not always corre- 
l a t e  we1 l w i th  Louislana ~ r ~ d u c t i o n .  

For pink shrimp no data was avai lab le  t o  f i t  these types of models. 



For brown shrimp i n  Louisiana, a co r re la t ion  has been drawn between the  annual success o f  the 
brown shr imp harvest and the  temperature of both t he  estuar i  ne water during mid-Apr I l and the acres of 
marsh above 10 ppt. (Bar re t t  and G I  I lespi e, 1973, 1975, 1976; Ba r re t t  and Ralph, 1977). In general, 
goad productlon i s  expected I f  the  spring I s  dry and warm, whereas poor production i s  expected fo r  a 
wet, co ld  spring. A s im i la r  phenanenon has been observed i n  Texas (T. Leary, GMFMC, personal can- 
munication, 1978). 

A f te r  the success o f  the Louisiana Department of  W i l d l i f e  d Fisheries i n  predicting i t s  brown 
shrimp harvest w i th  these environmental variables, and glven the f ac t  t h a t  the  successes of many of 
the  maJor brown shrimp f ishery  areas i n  the Gulf are correlated w i th  the Louisiana catch, l%arretttsll 
indicators were then tested f o r  t h e i r  a b i l i t y  t o  pred ic t  the  annual Gulf brown shrimp catch. Results 
o f  the mul t ip le  regression equation generated are shown i n  Figure 4.7-2. The equation, 

Catch = -51.73 + 3.664 (Temp) - 0.01496 (River) + 0.5061 ( E f f o r t )  Eq. 4.1-4 

pred ic ts  88 percent of  the annual varlance i n  catch, where I fCatch~~ i s  annual brown shrimp catch I n  
m i  l l ion pounds, I s  average water temperature i n degrees Cent igrade a t  Grande Terre, Lou l siana, 
Ap r i l  16 t o  22, llRiverll I s  Mississippi  River discharge i n  1,000 c f s  March t o  May, and llEffortlf i s  u n i t  
f i sh i ng  e f f o r t  I n  1,000 u n i t s  (Gr i f f i n ,  1978). 

I n  general, low freshwater discharge and high temperatures mean large y i e l  ds (temperature I s  the  
most important factor). The estimated y i e l d  f o r  the  most favorable recorded canbination o f  
temperature (26.3O C i n  19671, r i v e r  discharge (480,000 i n  1963) and e f f o r t  (1 13,569 i n  1972) i s  94.9 
m i  l l ion pounds. This canpares w i th  the  best reported catch of 91.5 m i  1 l i o n  pounds i n  1967. To 
ca lcu la te  a maximum probable yield,  it i s  reasonable t o  assume s l i g h t l y  be t te r  environmental con- 
d i t i ons  and higher levels of e f fo r t .  Using 27' C, 480,000 c f  s and 150,000 e f f o r t  units, the  y i e l d  
estlmate i s  116.4 m i l l l o n  pounds o f  ta i l s .  This estimate i s  37.6 percent greater than t he  estimate o f  
MSY from the Schaefer surplus production model and more nearly resembles t r ue  conditions. 

This model i s  an adequate pred ic tor  of  reported annual Gulf brown shrimp harvest, although there 
I s cons iderab le  room fo r  re f  i nement and improvement. When t he  necessary data becanes ava i lab le, t h i s  
type of model should be used f o r  a l l  penaeid shrimp. 

As shown by the calculat ions above, surplus production models which do not incorporate envlron- 
mental forces are inappropriate f o r  these species. They are only used because of a lack of the  
required environmental data. 

S u r ~ l u s  Production Models 

Klima and Parrack (1978) used the Schaefer form o f  the Generalized Stock Production (GSP) model 
t o  pred ic t  a MSY f o r  the shal low-water catch of Gulf shrimp (brown, white, pink, seabob, and rock 
shrimp). They used estimates of reported commercial catch and days fished f o r  t he  period 1956-1975, 
excluding 1957, 1961, and 1962 as years of maJor hurricane a c t i v i t i e s  and therefore not ind ica t i ve  of 
normal f i sh ing  ac t i v i t y .  Their equation, 

-7 
Y = E (.45528 - 9.3870396 X 10 E) Eq. 4 - 7 4  

(where Y = y i e l d  i n  metr ic tons and E I s  e f f o r t  i n  days f ished) pred ic ts  an annual MSY f o r  these 
shallow-water shrimp of 55 thousand metr ic tons (121 m i l l i o n  pounds) of  t a i l s  harvested by 225,000 

days fished. They noted t h a t  annual catch has f luctuated around t h i s  maximum since 1970 and conclude 
t h a t  the  shaliow-water shrimp "have been f u l l y  exploi ted i n  recent years." 

I n  developing t h i s  plan an attempt was made t o  f ind ' the  most p red ic t i ve  mde l  r e l a t i ng  catch t o  
f ishlng e f f o r t  f o r  each o f  the  shrimp spec1 es harvested i n  the  U.S. Gu If. Models used were t he  
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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. 





Spi l  lman production equation (D i l  Ion and Heady, 1966) ( f o r  brown, whlte, and pink shrimp) and the  
General ized Stock Production model (GSP) (Pel la and Toml i nson, 1969; Fox, 1975). Four levels of m 

were used i n  f i t t i n g  the GSP model: m = 0.5, 1.5, 2.0, 3.0. The parameter m i s  a measure of how a 
stock reacts t o  increasi ng f ishing e f f o r t  and overf lshing. 

The avai lable catch data include the reported commercial catch-effort  data published i n  the Gulf 
Coast Shrlmp Data (U.S. Department of' Commerce, 1963-1975) as wel l  as po in t  estimates of recreational, 
bai t ,  and discarded catch and ( i n  some cases) e f for t .  To t e s t  the  f It of the  models t o  avai lable 
data, only the reported commercial catch and e f f o r t  data were used, since these were the  only data 
w i th  r e l i a b l e  time-series, catch-effort  estimates. 

Brown, white, and pink shrimp commercial catch-effort  data (U.S. Department of  Commerce, 1963- 
1975; G r i f f i n ,  1978) are l i s t ed  i n  Table 4.7-1. Y ie ld  curves were f i t t e d  t o  t h i s  reported commercial 
catch and are compared I n  Figure 4.7-3 and Table 4.7.2. Essential ly, a l l  t he  models suggest t h a t  
brown, white, and pink shrimp are being harvested w i th in  t h e i r  respective MSY ranges. With each 
species, the f i t  (compare the  resldual sum of squares) i s  generally be t te r  w i th  the  GSP models than 
w i th  the Sp i l  lman equation, and w i th in  the GSP models the f i t  becanes be t te r  w i t h  Increasing m. 

Choosing one o f  these models over another because of the apparent f i t  of  the  data I s  
questionable. The f i t  of  the data po in ts  t o  any of the  surplus production mde l s  I s  r e l a t i v e l y  poor 
because of f luctuations i n  abundance caused by environmental factors. Although the  GSP model where m 
= 3 appears t o  g ive the best f i t ,  t h i s  level of  m I s  usual ly associated w i th  specles which are very 
susceptible t o  recruitment overfishing. Penaeid shrimp are very res is tan t  t o  t h i s  type o f  over- 
f ishing. 

There are other factors which may be a f fec t ing  the f it of the data. Most o f  the  po in ts  1 l e  near 
t he  peak of the y i e l d  curve. This makes pred ic t ion o f  the e f f ec t s  of  higher levels of  e f f o r t  
unreliable. A f r ac t i on  o f  the  catch i s  unreported. If t h i s  f r ac t i on  i s  increasing and I s  large, It 
would cause the reported catch e f f o r t  data t o  f It the  curve where m = 3 more closely. Environmental i y  
induced f luc tuat ions i n  abundance cause great scat ter  i n  the  points. In t he  case o f  white shrimp t h e  
shape of the curve i s  great ly  af fected by one point, 1975. Removal o f  t h i s  po in t  would r e s u l t  i n  a 
large change i n  the  r i g h t  ha l f  of  the curve. 

The Schaefer model, which i s  equivalent t o  the GSP where m = 2, was chosen as representative of 
t he  current commercial catch-effort  re la t ionships o f  brown, white, and pink shrimp. The Schaefer 
model appears t o  f i t  the data well, I s  mathematically easier t o  use, and generates MSY estimates 
comparable t o  those of other models g iv ing siml l a r l y  good f i ts .  The MSY estimates excluding 
unreported bai t ,  recreat ional,  and discards, were 85 m i l  l i on  pounds of brown shrimp, 38 m l l l i o n  pounds 
o f  white shrimp, and 14 m i l l l o n  pounds o f  pink shrimp. 

Catch and e f f o r t  data f o r  royal  red shrimp are shown i n  Table 4.7-3; t he  data are canpared t o  t he  
General ized Stock Production model I n  Table 4.7-4, for m equal t o  0.5, 1.5, 2.0, and 3.0. As w i th  
brown, whlte, and pink shrimp, a1 l models have f a i r l y  s im i la r  f i t s  t o  the data. Despite the  
s im i la r i t y ,  however, the Schaefer model I s  suggested as representative o f  t he  royal  red shrimp since 
they e x i s t  I n  a r e l a t i v e l y  constant environment i n  which a t  least  three year classes occupy t he  same 
feeding grounds (Anderson, 1971). A MSY of 392,000 pounds o f  t a i l s  annually I s  predicted. This 
r e s u l t  I s  compatible wi th  Roe's estimate of a potent ia l  royal  red shrimp y i e l d  of  425,000 pounds ( I n  
Klima, 1976). 

Catch and e f f o r t  estimates f o r  seabob and rock shrimp are shown i n  Table 4.7-3. An attempt was 
made t o  f i t  the data t o  the  GSP model despite the fact  t h a t  the  reported commercial catch data f o r  
seabob and rock shrimp Indicate t h a t  they are caught and landed incidental  l y  w i  t h  other shrimp (Tables 
4.7-5 and 4.7-6). 
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Fig. 4 .7 -  3 .  Comparison of the fit of various surplus yield modes to 
the reported commercial catch of brown, white, and pink 
shrimp in the US Gulf of Mexico. Equations and estimates 
of MSY and f opt are listed in Table 4.7-2 .  Spillman 
---I ; GSP, = 0,5-.-.-..* GSP, m e 1.5~-----------. ; 
GSP, m = 2 . 0  - ; GSP, m = 3 . 0 , m m d - ;  



1 Table 4.7-2. Cornpariaon of p o i n t  emtimatea of HSY genera ted  by t i t t i n s  v a r l o u a  r u r p l u a  y i e l d  modela t o  t h a  r e p o r t e d  c o m e r c l a l  
c a t c h  d a t a  f o r  brovn, v h l t a .  and pink mhrimp am r e p o r t e d  i n  Table  4.7-1. 

Remidual Sum 
Specie. 

P r e d i c t e d  
Hodel 

P r e d i c t a d  
Equation P r e d i c t e d  of  ~ ~ u a r e . " '  HSY 

toPC 

Brown 
Shrimp 

m i l l i o n  pound. u n i t  t i a h i n 8  a f f o r t  
t a i l .  (thouaand u n l t a )  

m i t e  
Shrlmp S p l l l m n  Y - 39.92 ( 1  - .9272') 

CSP. m - 0.5  Y - .9626 C ( . I821  + .008144 e)-' 

m - 1.5 Y - . l o 7 3  e (1.299 - . o o 6 o l l  e l 2  

I - 2.0 1 - 1.102 e - . o o l a s 5  E' 

m - 3.0  , Y - . 6 0 3 9 E ( 2 . 1 0 2 - . 0 2 6 0 4 ~ ) ' ~  

Pink  
Shrlmp Spi l lman Y - 16.23 (1 - .9211E) 

CSP, ¤ - 0.5 Y - .9102 C (.a224 + .01782 

a r 1.5 Y I ,8851 E (1.115 - ,01255 E l 2  

m - 2.0 Y - 1.036 e - .o le66  e2 

n - 3.0 Y - ,3043 E (9.7% - .249h El" 

' ~ h c  KIN procedure  i n  B r r r  e t  a1.  (1976) war used t o  f i t  t h e  d a t a  t o  t h e  c u r v i l i n e a r  model,. A l l  t h r e e  
i t e r a t i v e  procedures provided  i n  t h e  WIN program v e r e  uaed. Only t h e  s o l u t i o n  u i t h  t h e  l o v e a t  r e s i d u a l  
mum of aquarea  l a  p r e e e n t e d  i n  t h e  "Equation Predicted" column f o r  each  apcciem-model combination.  

e 
'T - H (1-A ) 

where Y i a  y i e l d  i n  m i l l i o n  pounda c a l l a ,  H i e  t h e  maximum y i e l d .  A is a c o n s t a n t .  and E i a  thousand u n i t *  of  l i r h i n g  a f f o r t .  

b'Cquation 4.7-1 v h e r e  c a t c h  i n  m i l l i o n  pound. and e f f o r t  l a  i n  1000 uni t .  of e f f o r t .  
4 

b*LCorrecred t o t a l  aum of  a q u a r e r  f o r  brovn ahrlmp d a t a  l a  3138, f o r  v h i t a  ahrirnp d a t a  i e  692. and t o r  p i n k  ahrlmp d a t a  l a  39.3. 



The MSY's pred ic ted fo r  rock shrimp are canpared I n  Table 4.7-4. The Schaefer model (GSP, m = 2 )  
was chosen because the predicted r e l a t i o n  between catch and e f f o r t  was s im i l a r  t o  other GSP models and 
because it i s  mathematically easy t o  use. The MSY predicted f o r  rock shrimp I s  1.1 m i l l i o n  pounds of 

t a i l s  annually. This f i gu re  cannot be campared t o  published repor ts  of  rock shrimp density; rather It 

should be viewed w i th  skepticism because'the e f f o r t  estimates fo r  1971 t o  1976 are poor (since the 

species i s  an Incidental  bycatch) and new f i sh ing  grounds f o r  these shrimp may be found, as a market 

f o r  them continues t o  develop. 

Solutions pred ic t ing a MSY were not obtained f o r  seabob shrimp. This i n a b i l i t y  t o  pred ic t  a MSY 

i s  due t o  unrel i able e f f o r t  estimates since seabob shrimp are usual l y  landed Incidental  l y  w i th  other 

shrimp. 

Modlf icat ion o f  S u r ~ l u s  Yie ld  Estimates fo r  Penaeld S h r i m ~  

The estimates of MSY f ran surplus production models f o r  penaeid shrimp must be m d i f i e d  t o  
include unreported catch, bai t ,  recreat ional,  and discards. The demonstrated Influence of environ- 
mental d r i v ing  forces must also be included. These considerations have much less impact on other 
species i n  t h i s  plan and need not be considered f o r  them. 

Estimates o f  recreat ional and b a i t  catches of brown, white, and pink shrimp are l i s t ed  I n  Tables 
4.7-7 and 4.7-8. In addit ion, there a re  important harvesting areas i n  t he  Gulf where shrimp a re  

caught and discarded. Some estimates of these dlscarded catches on an average annual basis are: 

o f i v e  m i l  l l on  pounds ( t a i l s )  o f  brown and white shrimp along t he  Texas coast, June through 
August (Terry Leary, GMFMC, personal communication, 1978). 

o two t o  four m i l l i o n  pounds ( t a i l s )  o f  brown and white shrlmp along the  Louisiana coast 
(Charles Wh ite, LDWF, personal canmun ication, 1978). 

o 316,000 pounds ( t a i l s )  o f  pink shrimp i n  the  Dry Tortugas f o r  t he  19651966 period (Berry 

and Benton, 1969). 

The lack of suf f i c l en t  data ser ies prevented the  development o f  MSY f igures f o r  the  recreational, 
bai t ,  and discard catch. Because estimates of these catches are low i n  comparison w i th  the  canmerclal 
MSY f igure, they have been rounded o f f  and added t o  it i n  the  case o f  each o f  these three species. 
This "add-on" i s  a reasonable approach when, as i n  t h i s  case, the amount t o  be added i s  a small 
f r ac t i on  o f  the to ta l .  An a l ternate approach would assume trends i n  annual CPUE f o r  recreational, 

bai t ,  and discarded catch t o  be s lm i la r  t o  observed commercial CPUE, ad just  the  po in t  estimates of the  
catches accordingly, and add them t o  the  commercial catch and e f f o r t  i n  each year. Whlle t h i s  mlght 

be more technica l ly  correct, the estimated MSY would be unchanged. The "add-onH approach was only 
necessary wi th  brown, white, and pink shrimp because estimates f o r  royal  red shrimp are not be1 ieved 

t o  be s ign i f icant .  

The impact of  environmental factors on t he  Gulf brown shrimp catch has been demonstrated. 
Although the avai lab le  data f o r  whites and pinks does not allow ind iv idual  calculation, it i s  reason- 

able t o  expect a very s im l la r  impact. This i s  supported by visual inspection of the  f igures f o r  Gulf 
brown shrimp catch and f o r  Louisiana whi te  shrimp catch. Both show a very simi l a r  amount of  variation 
i n  yield,  s l  l g h t l y  greater than 100 percent between the  lowest and hlghest yields. 

I n  order t o  estimate a maximum probable y i e l  d f o r  a l  I th ree  species, t h e  percentage by wh ich the  
maximum probable y l e l d  estimate f o r  brown shrimp exceeded the  surplus production model estlmate (137.6 
percent) was applied t o  a l l  three penaeid species. The po int  estimates f o r  bai t ,  recreational, and 

discards were then added on. The estimates f o r  the  Ifadd-on" do not consider environmental factors 
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T a b l e  4 . 1 - 4  Compariaon o f  p o i n t  e a t l l l u t e a  o f  WY g e n e r a t e d  by f i t t i n g 1  v a r i o u s  forms of t h e  CSP model2 t o  t h e  r e p o r t e d  commercial 
c a t c h  d a t e  f o r  r o y a l  r e d ,  s e a  bob. and rock  ahrimp am r e p o r t e d  i n  T a b l e  . 

Realdua l  Su f P r e d i c t e d  Spec lea  Mode 1 Equat ion  P r e d i c t e d  o f  Square. HSY 
P r e d i c t e d  

f  
o p t  

thousand pound. day. f i l h e d  
t a i l .  

Royal Red . 
Shrimp CSP, m - 0.5  I - . lo48  E (1.0723 + .0002529 c)-' 

Sea Bob 
Shrlmp CSP, r - 0 . 5  

Rock 
Shrlmp CSP. m - 0.5  

u - 1.182 e 1.2604 + .ooo969 E)-' 

Y - 0 . 0 0 2 ~ 3 a  e (5.086 - .01600 el2 

Y - .SO?? e + .o001039 r 2  a* 

(no p o l n t a  produced a v a l i d  mum of square.) 

' R I ~  N L I N  p rocedura  10 I a r r  a t  a1. (1916) uaa  uaed t o  f i t  t h a  d a t a  t o  t h e  c u r v l l i n a a r  l o d r l a .  A l l  t h r a a  
l t e r a t l v a  p r o c a d u r a r  p rovided  Lo t h a  N L l R  prosram Vera uaed. Only t h a  a o l u t l o n  v l t h  t h e  loweat r e a l d u a l  
rum of  aquare8  i m  p r e s e n t e d  in t h e  " E q w c i o o  P r e d i c t a d "  c o l u m  f o r  a a c h  a p e c i ~ r - w d . 1  combination.  

2 ~ q u a t i o n  4.7-1 where c a t c h  In  thournand pound. and e f f o r t  l a  i n  d a y s  f i s h e d .  

3 ~ o r r e c t e d  t o t a l  mum o f  aquare. f o r  r o y a l  red  ahrlmp d a t a  i a  110949 and t o r  rock  ahrlmp d a t a  l a  642499. 

' ~ q u a t i o n a  predicted Lor s e a  bob mhrimp dmta .re n o t  t h e o r e t i c a 1 1 y  c r p a c t e d  and do n o t  p r e d l c t  a  MI. 

*Although e q u a t i o n #  y i e l d  a o l u t l o n a ,  t h e  e a c l u t e a  appear  meaolngleam and p l o t *  of r s a l d w l a  
i n d i c a t a  that t h a  e q u a t i o o *  a r a  blamed. 

..Equation g e n e r a t e d . i s  n o t  t h e o r e t i c a l l y  expected. 



Tab1.e 4.7-5. Comparison of  s ea  bob shrimp caught w i t h  and without  o t h e r  ehrimp i n  t h e  U.S. Gulf of Mexico 
(GCSD, 1970-1975). 

Sea bob shrimp Sea bob shrimp 
c a t c h  r epor t ed  a s  c a t c h  r e p o r t e d  as 

not  occu r r ing  occu r r ing  w i t h  
Year - w i t h  o t h e r  shrimp o t h e r  shrimp 

( m i l l i o n  pounds) ( m i l l i o n  pounds) 

Pe rcen t  t o t a l  s e a  
bob shrimp c a t c h  
o c c u r r i n g  wi thou t  

o t h e r  shrimp 
(2)  

Catch of o t h e r  R a t i o  s e a  bob 
shrimp r epor t ed  ehrimp c a t c h  
w i t h  sea  bob t o  o t h e r  
shrimp c a t c h  shrimp caught  

( m i l l i o n  pounds) . 

Table 4.7-6 Comparison of t h e  c a t c h  of  rock  shrimp caught  w i th  and wi thou t  o t h e r  spec i e8  of ehrimp i n  t h e  
U.S. Gulf of Mexico (GCSD, 1971-1975). 

Rock shrimp c a t c h  Rock shrimp c a t c h  Pe rcen t  t o t a l  rock  Catch of o t h e r  
r epo r t ed  a s  no t  r epo r t ed  a s  shrimp c a t c h  shrimp r epor t ed  R a t i o  rock  shrimp 
occu r r ing  w i t h  o c c u r r i n g  w i t h  occ t i r r ing  wi thou t  w i t h  rock  c a t c h  t o  o t h e r  

Year - o t h e r  shrimp o t h e r  shrimp o t h e r  shrimp shrimp c a t c h  shrimp caught  
(pounds) . (pounds) ( %) (pounds) 



Tabla 4.7- 7 Latimatea of a n n u l  r a c r a a t i o r u l  rhrimp c a t c h  by v a t e r a  r a s o e l r t e d  v i t h  t h e  f i "o  gul f  atatam. 

Reported e a t i r n t a  Araumptionr made t o  Eat imr ted  , E a t h a t e d  
of a n n u l  c o m e r c i a l  

E a t h a t e d  
conver t  repor ted  c a t l M t e a  a n n u l  

Stat .  
annual  

r a c r e a t i o n r l  ahrimp 
annual  

t o  apec iea  c a t c h  i n  brown a h r h p  v h i t a  shrimp pink ahrimp 

Thouaand Thounand 
pounda of  t a i l .  

Thouaand Thourand 
pounda of t a i l a  

(heada-on) 
pounda of t a i l a  pounda o l  tails 

F l o r i d a  

Alabama1 Aaaume c a t c h  i a  781 brovn 
a h r i n p  and 221 whit. r h r b p 6  

Aarume c a t c h  i r  861 brown 
ahtimp and 1 4 1  whit. r h r l n p 6  

Aarume Catch i# 501 brown 1.329 
a h r i n p  and 502 whi te  shrimp6 

T a u *  
4 

901 t 118 Aeauma c a t c h  l a  771 brown 431 134 
a h r f n p  and 231 whl ta  rhrimp6 

' ~ v a r r ' a  1973-1915 (Vaavrr and Chriatmar n.d.). 

'1913 a r t i m a t a  (U.S. Army Carpa of Enginaara n . d . ) .  

' ~ o e p u t e d  from r a t i o  of annual average  repor ted  c o m c r c l a l  c a t c h  of brovn 
a h r i n p  t o  whlte ehrimp f ro*  t h e  a r e a .  



Tabla 1 . 1 - 8  E s t i m t e a  of annual  commercial b a i t  shrimp c a t c h  by w a t e r s  a s s o c i a t e d  u l t h  t h e  f i v e  g u l f  s ta tam.  

Reported Amaumpclonm made t o  
e m t h t m  of annual  convect  r e p a c t e d  e a t h t e a  

c o ~ e r c L . 1  b a i t  t o  apacima c a t c h  I n  
a h r i r p  c a t c h  t a l l  u e l a h t  

L a c i u c e d  
a n n u l  
brovn 
ahrimp 
c a t c h  

Earlmated 
annual  
v h l c e  
ahrlmp 
c a t c h  

C a t i u c e d  
annual  

p ink  
mhrimp 
c a t c h  

LSTlHATEO TOTAL 

2 
l , 5 4 l , 0 0 0  ahrimp , 
plum 22,000 pounda 
mhrlnp 

43,101 pounda 
mhrimp3 

1,529,000 pounda 
mhr impb 

2.310.000 pounda 
ahrlmp5 

Amauu a 1 1  ; h r h p  a r a  p ink  
shrimp and 68  t a i l s  p e r  pound 

Aaaume a 1 1  m h r h p  a r s  68 
c a l l a  p e r  pound. 
Amauma c a t c h  l a  181  brovn mhrlmp 
and 221 whit. ahrlmp6 

--- -- 

Thoumand Thoumand Thoumand 
pourda of  t a i L a  pound* of t a i l .  pound* o l  t a l l a  

Ammuma c a t c h  l a  8 6 1  b r o ~  ahrlmp 23 
and 14X w h i t e  mhrimp6 

Aamume c a t c h  i m  501 rovn mhrimp B 415 
and 501 w h i t e  mhrlmp 

Aamume c a t c h  i m  I lX rovn ahrimp 1.119 
and 23L w h i t e  ahrim$ 

' ~ v m r a ~ m  1969-1915. C h r l a t u m  and Ltxold (1911). 

2 ~ a t l a a t a  f o r  thm 1968 per iod ,  from S v i n l l a  (1912). 

3 t r t ~ a t a  f o r  1971. I r o l  Chrlmcola .t .1. (1976). 

' E a t h a t .  f o r  1913. from U.S. Corpa of  Eogincerm (n.d.) c i t i n l )  l m n u a c r i p t  from 
t h a  U.I. l i a h  atad U L l d l i f s , S e r ~ l c e .  

5 ~ m t h t a  f o r  1978 from 0. R. P a r l e y  ( M S .  p a r a o w l  cowmunicatlon 1979). 

' 
6Gmput.d fro. r a t i o  o t  annual  averaCa reportmd co-rcial  c a t c h  o t  br- t o  v h i t a  r h r l r p  from th. a r a a .  



and are probably conservative f o r  t h a t  reason. The maxi mum probable catches 1 n m l  i l ions of pounds of 
t a i l s  for the three penaeid species are: 

Maxi mum Y i e l  d Cons ide r i  ng 
Schaef e r  Environmental Factors Recrea- 
Est 1 mate (137.6%) t i ona l  - B a i t  Discard Total 

Brown Shrimp 8 5 117 8 2 5 132 

White Shrimp 38 52 8 1 3 64 

Plnk Shrimp 14 - 

Tota I 137 188 16 4 8 216 

These estimates of probable maxlmum catch, pa r t i cu l a r l y  f o r  white and pink shrimp are subJect t o  
considerable uncertainty, and are only achievable under optimum environmental conditions w i th  high 
levels of  e f fo r t .  

The,CouncIl w i l l  monitor data po in ts  throughout the  l i f e  of  the  plan i n  order t o  obta in  data 
which w i l l  a l low the  der lvat lon o f  specific formula f o r  specles other than b r w n  shrimp. 

4.8 Estimates o f  Future Stock Conditions 

Although e f f o r t  i s  expected t o  increase, there i s  no reason t o  bel ieve t h a t  recruitment over- 
f i sh i ng  w i l l  occur. Growth overf ishing could occur and decrease the  t o t a l  y l e l d  I f  e f f o r t  I n  inshore 
areas continues t o  increase. Management measures I n  the  plan should prevent t h i s  from occurring and 
i ncrease y i e l  d beyond present levels. 



5.0 CATCH AND CAPACITY DESCRIPTORS 

5.1 Annual Capaclty 

The capacity of  any f i r m  o r  industry can be measured and/or expressed i n  bath physlcal and econo- 

mlc terms. These expressions w i l l  usual ly lead t o  wldely dlvergent conclusions regarding the  emplri- 

. ca l  measure of capaclty. Both are val I d  and the use of each depends upon the  obJectlves wh lch are t o  

be sat lsf led. The differences I n  physical and economlc capacity as applied t o  the shrlmp f lshery  are 

discussed i n  the fol lowlng sections. 

5.1.1 Physlcal Damestlc Annual Capaclty (DAC) 

The capacity of  a production u n l t  o r  p lan t  such as a shrlmp vessel o r  shrlmp breadlng p lan t  
usual ly re fers  t o  an englneerlng Input-output ra t lo .  For each Input level there i s  a ce r ta ln  level of  
output t ha t  can be expected t o  be produced. In the  case o f  a shrimp vessel, Inputs as measured 
through un l t s  of  e f fo r t ,  r e s u l t  i n  shrimp being caught. For a glven vessel and a given stock o f  

shrlmp, more shrlmp w i l l  be caught w l th  each added u n l t  o f  e f f o r t  u n t l l  a t  some polnt, t o t a l  output 
w l l l  decl lne w i th  more e f fo r t .  Maxlmum physical capaclty occurs a t  the  po l n t  o f  absolute diminlshlng 

re turns f o r  the  lndivldual vessel. The same capacity relationship ex l s t s  throughout t he  shrlmp 
l and i ng and proces s 1 ng sy stm. 

Maxlmum capacity I n  f lshery  management plans I s  usual ly estimated f o r  t h e  purpose o f  detennlnlng 
t he  t o t a l  allowable level of  foreign f l sh lng  (TALFF). A demonstrated capaclly and In ten t  t o  use t h a t  
capacity equal t o  o r  greater than t he  optlmum y l e l d  estimate from the  f ishery indicates t h a t  no 

foreign f l sh lng  would be allowed. In t h l s  plan, capaclty was estimated t o  be the  hlghest catch per 

day per vessel during a speci f ied perlod, tlmes t o t a l  days f ished f o r  a l l  vessels I n  t he  fishery. 
Measur ing hlghest catch per day per vessel also provldes an 1 ndi r ec t  measure o f  the  amount t h a t  was 
landed and processed through the e n t i r e  production and marketing system. 

Domestic Annual Capacity 1s considered t o  be the t o t a l  physlcal capaclty of t he  f l e e t  and the  pro- 
cesslng sector. The baslc physlcal lnd lcators  of  the U.S.. commercial Gulf f l e e t  and i t s  estimated 
annual capaclty t o  harvest Gulf shrlmp are given I n  Table 5.2-1 f o r  the  1962 t o  1975 period. The 
number of commercial boats increased f r an  1962 t o  1968, declining I n  the  ear l y  1970's then Increased 
t o  1968 levels I n  1975. The number of canmercl a l  vessels, average gross tons, average e f f o r t  Index, 
and t o t a l  days fished by vessels and boats Increased generally over the  1962 t o  1975 period. The 
Increases i n  days fished by boats and by vessels were s lm l la r  over t h l s  per iod (Christmas and Etzold, 
1977, Flg. 17). 

I n  estimatlng the  DAC o f  the  Gulf  shrlmp flshery, the  In ten t  should be t o  use t he  largest  annual 
catch per day experienced durlng t h e  1963 t o  1975 analysis period. This f igure when mu l t ip l i ed  by t he  
number of days flshed each year w l l l  estimate DAC i n  pounds. Note I n  Table 5.2-1 t h a t  the  catch-per 
day flshed i n  1963 and 1967 was 731.1 and 717.7 pounds, respectively. Although t he  average catch per 
day was s l l g h t l y  higher I n  1963, t he  DAC calculation was based on 1967 f o r  two reasons. Several eco- 

. nomlc var iables reflecting prlces and costs are indexed by uslng 1967 as t he  base year. Selection o f  
1967 as the  base f o r  the  DAC ca lcu la t ion  w l l l  f a c l l l t a t e  wlder use o f  t he  estimate. The second factor  
I s  evldent from vlewlng the  days f ished colurm o f  Table 5.2-1. The record d a l l y  catch I n  1963 
resul ted I n  large par t  f ran  a 18 percent decrease I n  days fished f ran  the  prevlous year. An obvlous 
trend over the  fourteen year per iod covered I n  Table 5.2-1 I s  t he  maJor Increase i n  days fished. 
Rather than Ignore t h i s  t rend by maklng the  DAC calcu la t ion on an atyp ica l  base, t he  s im i l a r  f l gu re  
experienced i n  1967 was utilized. Thus, the  canmerclal domestic annual capaclty I n  t he  fo l lowlng 
years was canputed by uslng 718 pounds per day as an estimate o f  Mc I n  Eq. 5.2-2 I n  t he  fol lowing s e e  

t ion. The actual reported days flshed i n  each year thrcugh 1975 were used t o  estimate t h e  na t lon ls  
capaclly t o  f l s h  canmercial l y  fo r  shrimp i n  t h e  U.S. Gulf durlng t h a t  year. These estimates a re  glven 
i n  Table 5.2-1. 





I n  general, t he  annual U.S. capaclty t o  harvest shrlmp commrcla l ly  Increased over the  1968 t o  
1975 perlod from an estimated 138 t o  191 m l l l l o n  pounds of t a l l s  annually. Thls Increase I n  Domestlc 

Annual Capacity r e f l e c t s  a general Increase I n  t he  deslre and physical f a c l l l t l e s  t o  harvest Gulf 

shrimp. In  addltlon, recreational and b a i t  shrlmp catches are expected t o  r m l n  a t  least  a t  current 

levels. These levels have been estlmated as 16 and four m l l l l o n  pounds of t a l l s ,  respectively. 

The estlmated t o t a l  Domestlc Annual Capacity t o  harvest U.S. Gulf brown, whi te  and plnk shrlmp I s  

211 m l l l l o n  pounds o f  t a i l s  annually, as of 1975. Estimated capaclty a t  t h e  present t lme (1981) I s  

240 m l l l l o n  pounds. The DAC f o r  royal  red shrlmp I s  estimated t o  be 270,000 pounds. 

5.1.2 Economlc Capaclty 

I n  general, econanlc capaclty I s  addressed f r an  the  vlewpolnt of  the  lndlvldual f l r m  (or  vessel). 
However, It I s  also Important t o  examlne the  econanlc capaclty of  the  lndustry and the  lmpl lcat lons o f  
these capacity levels on soclety. In  extendlnq the  dlscusslon t o  econanlc capaclty, not only I s  phy- 
s leal  capacity lmportant but the  r a t e  a t  wh lch the  physlcal capaclty i s  u t l  l lzed I s  Important. Four 
factors  are lmportant I n  determlnlnq physical capaclty and the  r a t e  o f  capacity u t l l l z a t l on .  These 
a re  (1 ) pr lces of the  inputs employed I n  catchlng shrlmp and the  actual catch per u n l t  o f  e f fo r t ,  
(2) product o r  shrlmp pr lces throughout the market system, (3) t he  available q w n t l t l e s  and associated 
pr ices of products t h a t  substitute f o r  shrlmp I n  t he  market and (4) physlcal Input constraints such as 

Ice, fuel, etc. - 
The determlnatlon o f  econanlc capaclty I n  f lsher les I s  canpl lcated by a number o f  factors. 

F lsher i  es are common property resources and the problem of open access w 1 t h  no charge f o r  t he  raw f l sh  
(o r  shrimp) Input l n t o  the  production process along w i th  t he  f ac t  t h a t  one person's ac t lon  o r  entrance 
l n t o  the  f lshery  a f f ec t s  the  productlon of other producers and causes unrealized costs on them c m p l l -  
cates t he  capaclty questlon (see Section 3.5.2.3). The fact  t h a t  shrlmp boats can be t o  a l lm l ted  
degree converted and used f o r  other f i sher ies  on a seasonal besls means t h a t  t h e  same vessel o r  p r w  
duct lon u n l t  can have excess econanlc capaclty f o r  one f lshery and l lml ted capaclty f o r  anuther. 
Seasonal g l u t s  and f l sh l ng  patterns may s t r a l n  t he  capaclty of dockslde f a c l l l t l e s  and I n  f l sher les  
the re  may be "good" and "badw production years due t o  external factors  such as t h e  environment whlch 
makes the estimation o f  econanlc capaclty d l f f f c u l t .  

The ra t lona l  optlmum econanlc capaclty of  the  f l r m  must be determined subject t o  bath short  run 
and long run considerations. In  the  shor t  run, the vessel owner t r l e s  t o  maxlmlze net  p r o f l t  f o r  t h e  
glven vessel. Only i n  t he  long run I s  the  owner af forded the opportunl ly t o  t r y  t o  change vessel s l ze  
and deslgn t o  take advantage of econanles of scale and thereby change t he  net  prof It s ltuatlon. The 
ra t iona l  flrmls optimum econanlc capaclty level of output I s  t h a t  po in t  where t he  marglnal revenue 
(addl t lon t o  t o t a l  revenue) f o r  each new u n l t  o f  e f f o r t  I s  Just equal t o  the  marglnal cost (addl t lon 
t o  t o t a l  cost )  o f  t h a t  u n i t  o f  e f for t .  I f  the  cost  of an added e f f o r t  u n i t  I s  greater than t he  added 
revenue produced by t h a t  unlt, the  vessel w l  l l  reduce e f f o r t  u n t l l  marglnal revenue equals marglnal 
cast. Thls i s  the  optlmum econanlc capaclty of the  flrm. 

Marglnal revenue f o r  each u n l t  of e f f o r t  I s  af fected by both t he  p r l ce  o f  shrlmp and t he  addl- 
t l ona l  shrlmp caught f o r  each added u n l t  o f  e f fo r t .  Shrimp pr lces a f f e c t  the  long run Industry capa- 
c i t y  I n  t e n s  of Investment I n  vessels and epulpment and p r l ce  a lso a f f ec t s  t he  r a t e  o f  u t l  l l za t fon  o f  

ex l s t l ng  vessels. Addlt lonal u n l t s  of shrlmp caught are affected by t he  aval l ab le  stock of shrlmp and 
t he  number o f  vessels seeklng t o  harvest from t h a t  stock. The catch per u n i t  o f  e f f o r t  f o r  a vessel 
decreases as each addlt lonal u n l t  of e f f o r t  I s  applled and the  catch per u n i t  o f  e f f o r t  I s  a lso  

af fected as more vessels enter the flshery. Addlt lonal vessels enter ing the  f lshery  cause ex ls t lng  
vessels as wel l  as the  new vessels t o  f l s h  harder (more e f f o r t )  t o  maintain t he  same level  of catch as 
before. 



Marglnal c a t  o r  t he  cost o f  each added u n l t  of e f f o r t  I s  affected by the  cost o f  Inputs such as 

Ice and fuel. However, slnce there  I s  no charge o r  l(catll on t he  raw shrlmp as an Input 1 nto t he  pro- 

duction process, t h e i r  c a t  does not change as they becane more scarce due t o  the  added e f f o r t  of  m r e  

vessels. A r ea l  c a t  i s  not f e l t  but  t he  entrance of new vessels puts an unrealized cost on others by 
e f fec t i ve ly  making t h e i r  c a t  per u n l t  of  e f f o r t  hlgher: more vessels means each vessel catches fewer 
shrlmp a t  the  same c a t  o r  Incurs higher c a t s  f o r  t he  same level o f  catch. 

External factors also a f f ec t  the econanlc capacity of  the  f l rm  through t he  e f f ec t  of  these fac- 
t o r s  on marglnal revenue and marglnal c a t .  The p r l ce  o f  shrlmp i s  a f  fected by consumer demand wh lch 

. I n  t u rn  I s  af fected by the p r l ce  of subs t l tu te  products and incane. Imports a lso a f f ec t  t he  p r l ce  o f  

danestlcal l y  caught shrlmp. The stock of shrlmp, and hence the  amount caught f o r  each u n l t  o f  e f f o r t ,  
i s  af fected by the  environmental factors a f fec t ing  shrlmp growth, mor ta l l t y  and ava l lab l l l t y .  The 
c a t  o f  Inputs faced by shrimp producers I s  a lso affected by the demand by &her Industr ies canpeting 
f o r  these same factors of  production. 

Econanlc capacity of  a f lshery industry ( ra ther  than lnd iv ldual  f i rms) can a lso be examined f ran  
t he  vlewpolnt o f  society. Thfs approach esttrnates a r e t u rn  t o  a l l  resources employed I n  t h e  f lshery  
and determines the  m s t  ef f l c l e n t  a l  locat lon o f  these resources f r an  soc le tyrs  v iwpolnt .  Thls level 

o f  input use i s  usual ly ca l led t he  maxlmum econanlc y i e l d  level  o f  e f for t .  In  an open access f lshery  
(see Section 3.5.2.3) f l sh l ng  e f f o r t  usual ly I s  beyond t h a t  level o f  optlmum econmlc capaclty f ran  
t h e  standpoint o f  maximum econmlc y l e l  d. Thls level o f  e f f o r t  generates econanlc r en t  t h a t  accrues 
t o  the  producing sector unless taxed away and returned t o  society. - 

I n  summary, physical capaclty .Is t he  maxlmum amount o f  shr Imp t h a t  t h e  Industry can catch, p r e  
cess, and market. Econanlc capaclty I s  determined by physical capaclty, shrimp p r l ce  p lus  t o t a l  cost 
o f  product Ion. 

5.2 Data and Analyt ical  Approach 

Catch ( Y )  can be v l  wed as 

where f I s  the ca tchab l l l l y  coef f lc lent ;  P, t h e  population density and E, t h e  f l sh l ng  e f fo r t .  The 
population dens ily w l  l l depend I n  large pa r t  upon prevalent environmental condl tlons. The expected 

f l sh i ng  e f f o r t  w l l l  be t he  summetion o f  physlcal and econanlc parameters l l m i t i n g  f i sh ing  ef for t ,  as 
we1 l as physlcal and econanlc parameters l im l t l ng  the  landing, storage, and consumption o f  shrimp.?*' 

Domestic annual capaclty (DAC) can be deflned as 

DAC = E x M 
C 

where E i s  annual days flshed and Mc 1s the  average maxlmum catch per day f lshed t h a t  could be 
: .. harvested* landed., processed, and la'ter consumed, f o r .  that,  annual perlod o f  f l sh f  ng e f fo r t .  

I n  estlmatlng t he  DAC of the  Gulf shrlmp flshery, t he  largest  annual catch per day (durlng a peak 
year) f o r  t he  1963 t o  1975 perlod and the  actual number o f  days f lshed I n  each year was used. 

A f t e r  1975 the  annual number of days flshed (E) was estimated by a l i near  regression o f  days 
f ished on year f o r  1968-1975. 

El(-17958.6) + 9.22 (year) r2 = .81 



The shr Imp catch o f  the  Gu I f  vessel f l e e t  I n  any year can be expressed by the  f o  l low1 ng Ident 13: 

YV v (Dv/V) (E/Dv) (Yv/E) Eq. 5.2-3 

where Yv lndlcates the pounds caught by vessels, V represents the  number of vessels, Dv I s  t he  t o t a l  
number of days flshed by the  vessel f leet ,  and E IS t o t a l  f l sh lng  e f f o r t  o f  the vessel f leet.  

S l m l  lar ly,  the shrlmp catch by Gulf boats l n  any year can be expressed as 

Yb = B (Db/B) (E/Db) (Yb/Db) Eq. 5.2-4 

where Yb represents the  pounds landed by boats, B the  number of boats, and Db t he  number of days 
f lshed by a l  l shrlmp boats. 

5.3 Expected Domestlc Annual Harvest (DAH) 

The Domestic Annua 1 Harvest I s  the  record and pro ject  Ions of actual shr Imp harvest. 

5.3.1 Expected DAH fo r  t h e  Comblned Species 

DAH was estimated from trends I n  the  reported commerclal harvest and from po ln t  estimates derlved 
f o r  recreational, bal t ,  and discarded catches. Trends I n  canmerclal harvest and e f f o r t  were examlpd 
by boat data and vessel data separately. 

The number o f  commerclal vessels (V) and the u n l t  e f f o r t  per day f ished (E/Dv) o f  these vessels 
have had s t a t l s t l c a l  l y  sign I f  lcant  ll near Increases f r an  1962 t o  1974 t h a t  a re  represented by t h e  
re la t lonshlps 

V= 2461 + 117 YR ( R ~  = .93) . Eq. 5.5-1 

E/Dv = 1.57 + .029 Mi ( R ~  = .86) EQ. 5.3-2 

where YR I s  the calendar year mlnus 1961. 

The catch and e f f o r t  s t a t l s t l c s  f o r  canmerclal vessels are l l s t ed  I n  Table 5.3-1. Although s t *  
t l s t l c a l l y  s l gn l f l can t  l lnear  Increases I n  number o f  vessels and e f f o r t  per day fished exlsted f o r  t he  
perlod, no s l gn l f l can t  t rend was found I n  days f ished per vessel (Dv/V) o r  catch per u n l t  o f  f l sh lng  
e f f o r t  (Yv/E). Rather these seemed t o  have exhIbl ted averages of 

38.1 days flshed per vessel, and 
367.1 pounds ( t a l l s )  per u n i t  e f fo r t .  

The concluslon t h a t  catch per u n I t  of f ish ing e f f o r t  showed no ~ I g n l f l c a n t  t rend durlng the  
perlod needs per lod lc  reassessment. Cholce o f  t he  base per iod I s  obviously Important. Baslng t he  
calculation I n  1967 when t he  number of vessels was showlng a maJor trend upward when canbIned w l th  t he  
maJor Increase I n  effective e f f o r t  per day f ished would l i k e l y  lead t o  a different concluslon. Slnce 
1974 the number o f  vessels has Increased along w l t h  average vessel tonnage. The 1mpllcatlon 1s t h a t  
when comparable data f o r  the  post 1974 perlod are aval lable, these ca lcu la t ions should be repeated. 

The pract lce o f  calculating DAH w l t h  equations lncludlng calendar years as variables (see 5.3-1 
and 5.3-2) needs Improvement. ~hough a h ~ g h  R* IS obtained it must be recognfzed t h a t  use of t he  
eqwt lons Ignores arguments made I n  t he  bIo log lca l  sections of the  plan. That Is, productlon I n  a 



Table 5.3-1. Parameters used to estimate expected domestic annual harvest for the reported commercial 
shrimp fishery. 

'~rorn Table 3.5-8. 

2 
Data on days fished from Table 3.5-7. 

'~rorn Christmas and Etzold (1977). 

L 

YEAR 

6 2 

63 

6 4 

65 

66 

67 

68 

69 

7 0 

7 1 

7 2 

7 3 

74 

VESSEL 
CHARACTERISTICS 

number days fished 2 ratio unit3 pounds 3 

of vessels per vessel effort to per unit 
days fished effort 

2600 34.0 1.63 315 

2697 41.9 1.61 423 

2782 41.1 1.63 381 

2849 39.9 1.65 427 

2942 38.6 1.67 411 

3146 36.9 1.74 494 

3430 35.4 1.80 383 

3569 41.8 1.85 301 

3579 37.6 1.85 386 

3487 39.3 1.89 352 

3683 39.9 1.93 333 

4091 34.2 1.93 263 

3785 35.0 1.84 303 

BOATS 

2 number1 days fished pounds per 3 

of boats per boat days fished 
, 

3927 14.8 434 

4481 8.6 865 

4360 12.7 424 

4785 11.8 450 

4797 13.0 395 

4983 13.3 463 

5109 13.7 427 

4817 10.9 675 

4495 14.5 613 

4828 14.1 626 

4500 18.2 459 

4723 20.7 343 

4589 . 19.7 363 



year I s  nut dependent on catch, product Ion, o r  mature shr Imp I n  t he  prevlous year. The weakness of 
using t he  eqwt lons t o  p r e d l d  DAH f o r  1980 and 1981 I s  evldent f r an  vlewlng t he  1980 predlc t lon (139 

m l  1 l Ion pounds) and 1981 predlc t lon (144 m l  l l l o n  pounds) I n  r e l a t i o n  t o  h l s t o r l ca l  vessel land1 ngs. 

Catch and days f Ished s t a t l s t l c s  f o r  canmerclal boats are l ls ted I n  Table 5.3-1. The canmerci a l  
boat f l e e t  has nut exhlbl ted s t a t l s t l c a l l y  s l gn l f l can t  l lnear  trends I n  number of boats (0) o r  catch 

per day f lshed (Yb/Db). The averages over the  1962 t o  1974 perlod have been 4,645 boats and 503 

pounds per day f lshed. The number of days f lshed per boat (Db/B) has Increased slgn 1 f lcant l  y ( 1962 t o  
1974). 

DbA = 9.72 + -66 (Tlme) (R' = .55) Eq. 5.53 

The expected canmerclal boat catch I n  1981 I s  estlmated (by subs t l tu t lng  the  estlmated values f o r  
8, Yb/Db, and DbA I n t o  Eq. 5.1-4) t o  be 54 m l l l l o n  pounds of t a l l s .  

The expected repof led canmerclal catch f o r  1981 I s  198 m l l l l o n  pounds. B a l t  and recreat lonal 
catches are nut expected t o  decl 1 ne f r an  1963 t o  1967 levels. A conservattve estlmate o f  expected 
recreat lonal catch I s  16 m l l l l o n  pounds ( t a l l s )  and four m l l l l o n  pounds ( t a l l s )  f o r  t h e  expected h a l t  
shrlmp. The t o t a l  expected domestlc catch I s  218 m l l l l o n  pounds. 

These estlmates of expected harvest must be vlened w l th  considerable caut lon because of l l m l t a -  
t l ons  Inherent I n  the  formulas o r  mde l  belng used. The perlods f o r  which catch I s  estimated a re  s l x  
o r  m r e  years beyond t he  l l m l t s  of the  avarlable data serles. Such a large tlme extenston IncreasSs 
the  r l s k  t h a t  the  observed trends may change. The mde l  assumes constant CPUE and lncreases I n  catch 

a1 t h  lncreaslng ef fort. Catch per un It e f f o r t  was assumed constant because t he  trend between 1962 and 
1974 was nut s t a t l s t l c a l  l y  s lgn l  f lcant. However, the  data does Ind icate a downward trend as e f f o r t  
has Increased. Because t he  catch I s  approachtng t he  maximum aval lab le  I n  a glven year, fu r the r  
Increases I n  e f f o r t  M S ~ ,  Inherently, decrease CPUE. When t he  data becanes avallable, t he  estlmate o f  

expected harvest m y  be reduced I f  CPUE I s  decllnlng. The Councll w l l l  c lose ly  monltor t he  f ishery  t o  
establ  I sh  the  re1 lab1 I Ity o f  these estimates. 

5.3.2 Expected DAH o f  Royal Red Shrlmp 

Royal red shrlmp deserve sueclal a t ten t ion  because these deep-water shrlmp were subJect t o  a 
directed f lshery. Aval lab le  data lndlcated they were underexplot ted. 

I n  t h l s  case annual catch was regressed agalnst year by slmple l l near  regresslon. The 
re la t lonsh lp  lmplles t h a t  as t lme progresses, catch w l l l  Increase. This has some v a l l d l t y  I n  t h a t  

o catch has tended t o  Increase w l th  t lme (1963-1976); 

o the  maJor shrlmp resources o f  t he  Gulf are belng harvested a t  leve ls  approx lmat lq  MSY; and 

o there has been a general lncrease I n  e f f o r t  I n  t he  U.S. Gu If shr Imp f lshery despl t e  t he  f ac t  
' 

t h a t  t he  maJor stocks a re  belng harvested a t  levels approxfmt lng MSY. 

A slmple l lnear  lncrease I s  nat expected t o  contlnue as catch of t h l s  l lm l ted  resource approaches I t s  
MSY. The re la t lonshlp derived I s  

DAH o f  royal  red shrlmp = -890 + 14.2 (year) 

(R 
2 = .41, H.S.) 

Eq. 5.3-4 



where year i s  i n  the  form 63, 64, etc. The expected domestic annual harvest o f  royal  red shrlmp I s  
260,000 pounds. Eq. 5.3-4 i s  cons idered a crude estimator and shou Id  be reevaluated as new data are 

available. 

5.4 Domestic Annual Processing Capacity (DAP) 

Cato (1975) reported t h a t  1970 shrimp landings i n  Louisiana, Texas, Alabama, Mississippi, and 
F lor ida represented 97, 84, 76, 57, and 35 percent respect ively of  the raw shrimp processed i n  each 
state. There have been no subsequent studies t o  ident i f y  more recent condl tions. I f  simi l a r  f igures 

apply a f t e r  1970, then the capacity t o  process domestic landings exceeds domestic landings. The 
d e f i c i t  I s  overcane wi th  shrimp imported from other states and foreign nations. 

A 1972 (Alvarez) survey of f i f t e e n  F lor lda shrimp processors who accounted f o r  85 percent o f  t he  
state's production revealed t h a t  the industry was utilizing only 55 percent of t o t a l  p lant  capacity. 
This poor u t l  l l za t ion  of p lant  capacity occurred despite the  use of s i gn i f  icant  imports f ran  other 
states and countries. On the  average, f i rms I n  the  wsmalln class used more of t h e i r  capacity than d id  
f irms i n  the  %edium" and "large" classes. The same re la t ionship held t r ue  between the  %edium~l c lass 
and the  "large" class. A shortage of raw shrimp f o r  processing was responsible f o r  t he  excess capa- 

c i ty .  

Prochaska and Andrew (1974) po in t  out  t h a t  the  e n t i r e  southeast i s  de f i c ien t  i n  raw shrimp 
supplies i n  comparison w i th  processing capacity. A deta i led analysis o f  t he  s i t ua t i on  i n  F lor ida 
reveals t h a t  shortages of raw shrimp r e s u l t  I n  an Increasing share of processed shrimp being produc-d 
by a few firms. 

While excess capacity i s  f requent ly found i n  an industry, the  avai lable information here c lea r l y  
leads t o  the conclusion t h a t  Gulf shrimp processing capacity i s  f a r  i n  excess o f  the  region's 
domestic landings. 

The F lor ida studies adequately addressed shrimp processing functions s im i l a r  t o  those i n  most 
Gulf states. However, the  absence of information on shrimp canning operattons mans t h a t  the  r esu l t s  
cannot completely describe the  major Gulf shrimp canning industry. Capacity measures f o r  t he  cannlng 
industry located i n  Louisiana and Misslssippi  were developed f ran key mach inery capaci t i e s  and a 
speci f ied number of operating days per year; the  production year was based on 147 operating days 

during the approximate 180 days of the inshore seasons. Average da i l y  p lan t  capacity was estimated t o  
be 4,400 standard cases containing 24 cans, each four and one-half ounces. When these f igures are 
appl led t o  the 14 shrlmp canners repor t ing production i n  1978, a maximum capacity of  9,055,20 standard 
cases i s  derived. In the  three most recent years Gulf shrimp canners produced 1,618,322 (19761, 
2,104,625 (19771, and 1,464,722 (19781 standard cases (U.S. Department o f  Commerce 1979). Excess 

capacity i n  shrimp canning operations ex is ts  f o r  a number of reasons, among which a re  t he  necessity of 
designing plants t o  handle peak volumes of f resh shrimp, recent high ex-vessel prices, and cash-flow 
problems re la ted t o  the d i f f  i c u l t y  of  f inanclng inventories. 

5.5 Addit ions t o  DAH t o  Account f o r  Jo in t  Ventures 

The domestic market f o r  shrimp and shrimp products has been s u f f i c i e n t l y  strong h i s t o r i c a l l y  t o  
a t t r a c t  significant quant i t ies  o f  imported shrimp. The economic cl imate has been such t h a t  no 
incent ive ex is ts  fo r  the  t rans fe r  a t  sea of U.S. shrimp caught i n  the  FCZ t o  f l a g  vessels of  other 
nations. In fact, domestically based shrimpers have sought harvesting arrangements i n  foreign waters 
t o  secure increased suppl I es of shr imp. The catch by U.S. f l a g  vessels o f f  Central and South America 

was reported t o  be 14 m i  I l l o n  pounds annual l y  worth about $18 m i  I l i on  (G.A.O., 1976). However, there 
I s  information avai lab le  which indicates t h a t  the pract ice as re la tes  t o  Mexican waters decreased 
s i gn l f i can t i y  between 1962 and 1974 (Griffin, 1976). 



The shrlmplng a c t i v i t i e s  of  foreign nations i n  the  FCZ have been qu l t e  l imited. Fran 1971 t o  

1975 harvest by Cuba and Mexico i n  the  FCZ averaged s l i g h t l y  more than one m i l l i o n  pounds (G.A.O., 
1976). Thus, there has been l i t t l e  spat ia l  in teract ion I n  t he  FCZ between major shrimp harvesting 

nations on which a t ransfer  business could be based. 

The lack of h i s t o r i ca l  occurrence o f  the t ransfer  of  shrimp t o  foreign vessels and a domestic 
market strong enough t o  a t t r a c t  approxlmately 50 percent (Sec. 3.5.1.3) of  domestic needs from 

imported shrimp lead t o  the conclusion t h a t  t ransfers  are un l i kel  y t o  occur. The k r k e t  condi t ions 
are such t h a t  t h l s  conclusion should have mer i t  over the  next f i v e  years. While t h i s  conclusion 
re la tes  t o  shrimp it I s  possible t h a t  the  t ransfer  of  incidental  catch could be arranged. The 

domestic market condit ion f o r  the  bulk of  the  Incidental  catch I s  essent ia l ly  t he  an t i thes is  of  t h a t  
f o r  shrimp. Transfer of  some o r  a l l  of  the incidental  catch of cooperating vessels t o  forelgn vessels 
may become an avenue t o  improve t he  u t  i l i za t ion  of incfdental catch. 



6.0 OPTIMUM YIELD 

A program o f  improved management as speci f ied i n  t h i s  plan i s  expected t o  Increase the  y i e l d  f ran  

the  f ishery which i s  not operating a t  optimum harvest levels. Basic factors  l im i t i ng  the  attainment 

of opt  imum harvest I nc lude: 

1 ) Conf l i c t  between user groups as t o  area and s ize of shrimp t o  be harvested. 

2) Dlscardlng of shrimp through t he  wasteful process o f  cul l lng. 

3) Continuing decl ine i n  q u a l i v  and quant i fy of  estuarine habitat. 

4 )  Lack of cunprehens i ve, coordi nated, and easi l y ascertal  nab le  management author it ies over 
shrimp resources throughout t h e l r  ranges. 

5 )  Conf l i c t s  w i th  other f i sher ies  such as the stone crab f ishery i n  southern Florida, groundfish 
f ishery  I n  t he  nor th  central  Gulf, and the  Gulf 's reef f i s h  f ishery. 

6 )  Incidental  capture of sea tur t les .  

7 )  Loss of gear and t raw l ing  grounds due t o  man-made underwater obstructions. 

8 )  Par t i a l  lack of the basic data needed f o r  management. 

Speci f ic  obJectives and measures t o  a l l e v i a t e  these problems and t o  a t t a i n  OY levels are 
suggested I n  Section 8.0. None o f  these measures are l i k e l y  t o  r esu l t  i n  a reduction I n  present catch 
levels; some are l i ke l y  t o  increase y i e l  d i n  a manner consistent w i th  t he  National Standards f o r  

Fishery Conservat ion and Management. 

6-1 Determination o f  Obtimum Y ie ld  (OY) 

Optimum y l e l d  I s  defined as "the amount o f  f i s h  

( A )  which w i  l l provide the  greatest overal 1 benef 1 t t o  the  nation, w i th  par t i cu  l a r  reference t o  
food production and recreat ional opportunit ies; and 

(B) which i s  prescribed as such on the  basis o f  the  maximum sustainable y i e l d  f ran  such fishery, 
as modified by any relevant econunic, social, o r  ecological factor." 

it i s  the in ten t  of  t h i s  plan i n  conformance wl th  the f i r s t  o f  the nat ional standards t o  prevent 
over f ish ing whl le achieving, on a continuing basis, the optimum yleld.  The shrimp fishery, however, 
I s  unique f o r  several reasons. Most shrimp harvested are about s i x  months old, and few survive beyond 
a year. They are p r o l i f l c  spawners, and the quant i ty of one year's brood stock.has no apparent reia- 
t ionship t o  the abundance of the next year's population. 

Natural environmental forces have a dramatic and overr ld ing e f f ec t  on t he  annual y ie lds o f  brown, 
white, and pink shrimp (Section 4.1). Because o f  t h e i r  great  f l uc tua t ion  and the  high spawnlng 
a b i l i t y  of shrimp, a predetermined c lass ica l  MSY I s  not a good ind icator  t o  use I n  determining I f  
over f ish ing w i l l  occur. For example, t he  c lass ica l  MSY levels were exceeded I n  four years f ran  1966 
t o  1975, years o f  favorable envi ronmental condl t ions. 

For these species o f  shrimp the  optimum y i e l d  essential l y  I s  a l  1 of  t he  shrimp t h a t  can be 
harvested from the  stock given cer ta in  management conditions. Recruitment over f ish ing has not and 



w i  l l not occur wi th  the use of present technology and f ishing gear. Management measures proposed i n  
Section 8 are intended t o  prevent growth overf ishing where it may presentiy occur, thus achieving a 
higher y i e l d  from a same level of  recruitment. 

For the  purpose of t h i s  plan OY should be regarded as a goal t o  be achleved and exceeded under 
favorable environmental condlt lons without fear o f  damage t o  fu tu re  stocks. It should not be con- 

sidered t o  be a ce i l i ng  above which recruitment overf ishing occurs. 

6.2 Specif icat ion o f  Optimum Yie ld  

I n  der iv ing OY from MSY as adjusted by environmental conditions, the  Council paid close attention 
t o  the fol lowing c r i t e r i a :  

1. Provide each associated processing industry w i th  the count s ize o f  the shrimp resource most 
sui ted t o  the several needs. 

2. Prevent discr iminat ion among fishermen based on bwt/vessel size. 

3. El iminate condit ions wherein boat/vessels would shrimp i n  the  FCZ and clalm the  landings came 
from the t e r r i  t o r l a l  sea f o r  inland waters and v ice versa, depend1 ng on locat lon o f  open 
and/or closed waters. 

4. Protect the resource during spec i f i c  periods t o  improve yield.  - 
6.2.1 Shrimp Other Than Royal Red Shrimp 

OY i s  determined t o  be: A l l  t he  shrimp t h a t  can be taken during open seasons I n  permissible 
areas i n  a given f i sh lng  year wi th  ex ls t ing  gear and technology. The Council has determined that, 
because o f  the annual nature of the resource, a numerical value f o r  OY cannot be calculated f o r  any 
given year un t i  l the environmental factors  can be determined and evaluated. However, under optimum 
environmental condit ions and maxlmum e f fo r t ,  the maximum probable catch f o r  brown, white and pink 
shrimp I s  estimated t o  be 216 m i l  l l on  pounds of t a i l s .  Fishing, however, w i  l l not be stopped when 
t h i s  numerical estlmate i s  reached. 

The Council has also determined t h a t  adjustments t o  OY need n d  be made yearly as econanic, 
biological, and technological factors prevent the taking o f  su f f i c i en t  shrimp during a s ing le  year t o  
harm the next year's resource size. The Council w i l l  monitor c lose ly  the appropriate factors o f  t he  
management regime establtshed by t h e  plan and, I n  par t icu lar ,  the  environmental factors surrounding 
t he  determination of MSY. Should conditions warrant, the  Council w i l l  provlde the  information t o  the 
Secretary o f  Commerce and a new MSY/OY relationship w l l l  be established through r u l e  making. 

6.2.2 Royal Red Shrimp 

Royal red shrimp d i f f e r  from brown, white, and pink shrimp i n  t h a t  they are not estuarine 
dependent but e x i s t  i n  a r e l a t i v e l y  constant environment i n  the deeper waters o f  the  Gulf (100 t o  300 
fathoms). They are not an annual crop but are harvested from grounds believed t o  contain a t  least  
f lve year classes. Thus, they conform more close1 y t o  a c lass ica l  Schaefer-type f ishery. For t h l s  
reason, the  optimum y i e l d  o f  royal  red shrimp should be the  t o t a l  pounds o f  royal red shrimp which can 
be harvested without b io log ica l  l y  overf ishing t h i s  resource. An estimate of t he  a l  lowable catch i s  
392,000 pounds ( t a i l s ) .  These f igures should be reassessed as new annual catch-effort  data become 
aval lable. OY i s  set  a t  t h l s  f igure and f ishing w i  l l stop when it i s  reached. 



6.3 Alternat ives t o  Optimum Yie ld  Considered and Rejected 

6.3.1 Optimum Yie ld  f o r  Brown, White, and Pink Shrimp t o  be Set a t  MSY 

Set t ing OY f o r  these three specles a t  MSY o r  165 m i  l l i on  pounds of t a t  I s  annual l y  would have 
reduced the 1977 catch by 27 m i l l i o n  pounds. Because t h l s  f ishery  can support a y i e l d  o f  a l l  t h a t  can 
be harvested w l th  present gear and technology, se t t i ng  a lower level of  harvest would r e s u l t  i n  a 
wasted resource I n  an annual crop. The loss of 27 m i l l i o n  pounds of shrimp a t  1976 wholesale pr ices 
would have resulted I n  a loss of $75.3 m l  l l i on  t o  the industry. No benef It f r an  stockpi led shrimp nor 
an increased number of r e c r u i t s  the  fol lowing season would r e s u l t  f r an  tak ing less than I s  available. 

6.3.2 Fishing t o  Stop When Optlmum Yle ld  i s  Reached f o r  Brown, White, and Pink Shrimp 

The ln ten t  of the  f i r s t  Natlonal Standard I s  t o  achleve OY whi le preventing over f ish ing the  
stocks. If the stocks cannot be overfished, any reduction of catch f ran  the  available, harvestable 
stock i s  a d i r ec t  loss t o  the f i sh ing  industry. 

6.3.3 Optimum Yie ld  fo r  Royal Red Shrimp t o  be Set Above MSY 

The f ishery fo r  royal  red shrimp d l f f e r s  substantial l y  f ran  t h a t  f o r  brown, whl te  and pink 
shrimp. I t  i s  canposed of a slower growing species w i th  up t o  f l v e  year classes i n  t h e  catch. L i t t l e  
i s  known about the  populatlon dynamlcs of royal  red shrimp, and recruitment overf ishing may be 
possi b le. The estab l i shment of OY above MSY cou l d resu I t  i n  overf ishing and stock damage. - 
6.3.4 Optlmum Yie ld  for  Royal Red Shrimp t o  be Set a t  MSY With Fishing t o  be Permitted t o  Exceed OY 

Exceeding the catch of OY equal t o  MSY (as I n  a l te rna t i ve  6.3.3) could r e s u l t  i n  b io log ica l  over- 
f ishing. This a l te rna t i ve  was rejected f o r  a m r e  conservative approach i n  an area of l i m i  ted data. 

6.3.5 Optimum Yie ld  for  Royal Red Shrimp t o  be Set Below MSY 

This a l te rna t i ve  fo r  a mult iyear c lass f ishery  would have the  r e s u l t  of rebui ld lng the  stock. 
Royal red shr i mp have, however, been f i shed we1 l below MSY and may be cons ldered t o  be an under- 
u t l l i z e d  resource. No rebui ld ing i s  necessary a t  t h i s  time. 

6.3.6 Optimum Yie ld  Set a t  Hlgher Estimate o f  ABC 

An expected range o f  the seasonally determined estimates fo r  Acceptable Biological Catch when the  
upper range o f  va r la t lon  I n  catch data was considered as an ABC fo r  each fishery; the  fo l lowing ranges 
were proposed: 

brown shrimp--51 t o  107 m i l l i o n  pounds of t a l l s  annually. 

white shrimp--37 t o  59 m i l l i o n  pounds of t a i l s  annually. 

plnk shrimp--11 t o  16 m i l l i o n  pounds of t a l l s  annually. 

The Council considered determining t h a t  OY f o r  these species should be a t  t h e  upper level o f  the  
expected ABC ranges: 

brown shrimp--107 m i  I l ion  pounds of t a t  I s  annual ly. 

whi te  shrimp--59 m i l  l i on  pounds o f  t a l l s  annual ly. 



pink shrimp--16 m i  l l i o n  pounds of t a l  I s  annual ly. 

fo r  a t o t a l  o f  182 m i  l l Ion pounds of t a i  I s  annual ly. This opt ion was reJected f o r  two reasons. I t  
was based only on past recorded landings w i th  l i t t l e  basis i n  the biology of the stocks. This OY can 
be and has been (1977, 1978) exceeded when environmental condit ions are favorable and e f f o r t  I s  hlgh. 
There I s  no evidence t h a t  exceeding t h i s  OY opt ion had an adverse impact on recruitment I n  subsequent 

years. 



7.0 TOTAL ALLOWABLE LEVEL OF FOREIGN FISHING (TALFF) 

7.1 Brown, White, and Pink Shrimp 

There i s  no surplus avai lable f o r  a TALFF i n  the f isher les f o r  brown, white, and pink shrimp. 
Domestic Annual Harvesting Capaclty f o r  brown, white and pink shrlmp i s  estimated t o  be 234 m i  i l ion 
pounds In  1980 and 240 m i l l i o n  pounds I n  1981. Expected Domestic Annual Harvest f o r  1980 and 1981 I s  
estimated a t  211 and 218 m l l l l o n  pounds o f  t a i l s ;  OY i s  deslgnated t o  be a l l  the  shrimp t h a t  can be 
harvested i n  allowable times and areas under present conditions. MaJor stocks are current ly  being 
harvested a t  optimum y i e l d  levels by the  U.S. shrimp f leet.  

7.2 Royal Red Shrimp 

It I s  generally believed t h a t  royal  red shrimp are not being harvested a t  t h e i r  OY level o f  
392,000 pounds of t a i l s  annually. Annual reported canmercial catch has never exceeded 270,000 pounds 
o f  t a i l s  (1965-1975); expected domestic harvest f o r  1980 and 1981 a re  246,000 and 260,000 pounds of 
t a i l s .  A forelgn TALFF of some 146,000 pounds I n  1980 and 132,000 pounds i n  1981 is, therefore, 
estimated t o  be available. Catch trends should be reinvestigated, however, as new data becane available. 

Further domestic development of  t h l s  f ishery  i s  hampered by t he  great  depth a t  whlch the  resource 
ex i s t s  and the special ized gear required t o  f i sh  it, high production costs, and shrinkage of t he  
product durlng processing. - 
7.3 Seabob and Rock Shrimp 

Data avai lab le  on seabob and rock shrimp ind icate t h a t  

o they are caught Incidental  l y  t o  other shrimp--seabob shrimp mainly w l th  whi te  shrimp and rock 
shrimp w i th  pink shrimp; 

o they are not belng harvested a t  MSY levels (1963-1976); 

o the catch has increased markedly I n  recent years (1971-1976). 

Seabobs and rock shrimp are caught inc identa l ly  w i th  whlte and pink shrimp respectively. There 
i s  no surplus o f  white and pink shrimp from the  domestic f ishery  avai lab le  f o r  foreign fishlng. 
Therefore, i n  order t o  prevent foreign harvest of  nonsurplus species, no TALFF f o r  seabobs o r  rock 
shrimp I s  provided. 



8.0 MANAGEMENT REGIME 

8.1 Areas and Stocks Involved 

The f lshery  belng addressed I s  comprised o f  the species l i s t ed  below and occurs i n  the  area of 
Ju r i sd ic t ion  of the Gulf of  Mexico Flshery Management Council as wel l  as i n  the  territorial seas 

adjacent thereto and the associated bays, in lets,  wetlands, and upland areas as appropriate: 

Brown shrimp (Penaeus aztecus Ives) 
Whlte shrimp (Penaeus se t l fe rus  Linnaeus) 

Plnk shrimp (Penaeus duorarum Burkenrmd) 
Royal red shrlmp (Hymenopenaeus robustus Smith) 

Seabobs (Xiphopeneus kroyerl  Hel l e r )  l nci  dental bycatch 
Rock shrlmp (Sicyonla b rev i r os t r i s  Stimpton) Incidental bycatch 

The Counci l recognizes t ha t  the  stock and the f ishery  extend across pol  i t i c a l  and internat ional 
boundaries. While it i s  the  in ten t  t o  manage the  stock as a un l t ,  the  author i ty  of the  Council I s  
r es t r i c t ed  t o  the development o f  plans and p r~posa l  of  management measures i n  the  United Statesf FCZ 

i n  the Gulf of  Mexico. 

An arrangement fo r  Jo in t  management of  common stocks w i th  Mexico would requ i re  a b i l a t e ra l  
agreement. Negotiatlons w i th  Mexlco t o  renew the  U.S./Mexlco b i l a t e ra l  are underway; however, a 
mechanism f o r  Jo in t  management does not seem l i k e l y  f o r  the near future. With t he  present lack of - 
such an internattonal management mechanism t h i s  plan addresses only the stock I n  U.S. waters'and 

makes the assumpt lon t h a t  shrimp movement across the border f lows equal l y i n  both d i rec t  ions. 

8.2 Management Uni t  and 'Period 

8.2.1 Management Un i t  

This management u n i t  i s  comprised of brown, white, pink, royal red, seabobs and rock shrimps i n  
t he  area of Ju r l sd ic t ion  o f  the Gulf of  Mexlco Fishery Management Council as wel l  as the t e r r i t o r i a l  
seas adjacent thereto and the associated bays, Inlets,  wetlands and upland areas as appropriate. 
Federal implementation o f  regulat ions w i l l  occur only I n  the FCZ. On the east coast of  the  United 

States a natural biological break I n  fauna I s  found on the  southeast coast of  Florida. On t h e  western 
edge the lnternat lonai boundary between Mexico and the  U.S. serves as a pol  i t i c a l  break. 

8.2.2 Management Period 

The CounclI has speci f ied t h a t  the management year f o r  a l l  species except royal  red should begin 
May 1 and extend through Apr l i  30 annual ly. The beginning of the  period colncldes w i th  a t ime of low 
harvest i n  a l l  of  the  major species of the management unl t .  The f ishery  year f o r  royal  red shrimp 

w i l l  be the  calendar year because of the  TALFF assoclated wi th  the f ishery. 

8.3 Problems i n  the  Fishery 

The Council has I den t i f l ed  the  fo l lowing problems associated w i th  the  f lshery  and the  present 
management regime and has prepared the plan object ives t o  address and a l  l ev ia te  them. In a f r ee  
access f ishery  a management regime t o  maxlmize prote in  y l e l d  and economic re tu rn  o f  the fisherman I s  
o f  importance. 

1 ) Conf l i c t  among user groups as t o  area and s ize a t  wh ich shr imp a re  t o  be harvested. 



2) Discard of shrimp through the wasteful pract ice of cu l l ing.  

3) The contlnulng dec l ine i n  the  quai i t y  and quantity of  estuar i  ne and associated inland 

habi tats. 

4) Lack of camprehens lve, coordi nated and eas i i y ascerta l nab le  management author1 t les over 

' shrimp resources throughout t h e i r  ranges. 

5 )  Conf l i c t s  w i th  other f isher ies such as the stone crab f lshery  i n  southern Florida, the  
groundfish f ishery  of the nor th  central  Gulf, and the Gulf 's reef f i s h  fishery. 

6)  Incidental capture o f  sea tu r t les .  

7 )  Loss of gear and t rawl  ing grounds due t o  man-made underwater obstruct ions. 

8) Pa r t i a l  lack of baslc data needed f o r  management. 

8.4 Objectives 

8.4.1 Specif ic Management Objectives 

The fol lowing a r e t h e  spec l f i c  management ob j ec t i veso f  t h i s  plan and areproposed t o  the  
appropriate au thor i t i es  i n  charge of Gulf of Mexico shrimp resources. These object ives are to:  - 

1) Optimize the  y i e l d  from shrimp recru i ted t o  the f  ishery. 

2)  Encourage hab i ta t  protect  ion measures t o  prevent undue loss of shrimp habitat. 

3)  Coordinate the  development of  shrimp management measures by the Gulf o f  Mexico Fishery 
Management Counci I w i th  the shrimp management programs of the  several states, where feasib le. 

4) Promote consistency w i th  the Endangered Species A c t  and Marine Mammal P r d e c t i o n  A c t .  

5) Minimize the incidental  capture of f  i n f  i sh  by shrimpers, when appropriate. 

6 )  Minimize conf l l c t s  between shrimp and stone crab f  ishermen. 

7 )  Minimize adverse e f f ec t s  o f  underwater obstruct ions t o  shrlmp trawling. 

8) Provide f o r  a s t a t i s t i c a l  repor t ing system. 

8.4.2 Al ternat ive Objectives 

Al ternat ive management object ives were considered by the Council and rejected fo r  the  reasons 
1 ndicated: 

Establ ish the preferred s ize  a t  which shrimp w i l l  be harvested. In establ ishing t h i s  s i ze  
provide a reasonable accmmdat  ion for the conf l i c t  i ng In terests  of  the var ious groups wh ich con- 
cu r ren t l y  compete fo r  the  shrimp resources i n  order t o  prevent the  economic d is locat ion of pa r t i cu la r  

groups as a r e s u l t  o f  measures adopted. 



Ratlonale: The Counci l did not establ i s h  one preferred s ize f o r  harvest because, based on 

economlc and soclologlcal  factors, t h i s  s ize var ies regionally. The var ia t ion  i s  due t o  the local 

vessel s lze composltlon of the  f l e e t  and prevai I I ng methods of processing shrlmp. The establ ishment 
of one preferred s ize throughout the Gulf and the regulation o f  catch t o  t h a t  s ize would have severely 
dlsrupted the economy and work force of those areas where t he  f lshery  1s directed t o  a d i f f e ren t  slze. 

A l ternat lve 2. 

Def ine  and r e s t r i c t  shrimping In  areas where preferred s lze shr Imp a re  nat normal l y  taken on a 
seasonal o r  yearly basis. 

Ratlonale: Thls a l te rna t i ve  was rejected as a spec i f i c  management ob ject ive because i t s  scope 
was narrow. I t s  goal I s  included under the selected ob ject ive number 1. 

A l ternat ive 3. 

Minimize the Incidental  catch and the adverse e f fec ts  of  the incidental  catch of sea t u r t l e s  by 
s hr I mpers. 

Ratlonale: The wording of t h l s  a l te rna t i ve  was revlsed t o  become object ive number 4. 

A l ternat ive 4. 

Establ ish a preferred level of  capi ta l lzat lon.  

Rationale: There i s  no economlc evldence t o  suggest t h a t  the shrimp f ishery  d i f f e r s  from the  

c lass lc  example of a f ishery  near open access equllibrlum. (Open access equl l ibr lum re fe rs  t o  f i rms 
having f ree access t o  the f lshery, generating j u s t  enough revenue t o  cover t o t a l  costs over a long 
per iod o f  tlme, and enter lng or  ex l t l ng  the f lshery  i n  the short  run w i th  p reva l l l ng  econanlc 

conditions.) Reductlons In  f l sh ing  e f f o r t  are un l i ke l y  t o  r e s u l t  I n  anythlng other than small 

decreases In  shrimp landings and a loss of jobs t o  flshermen and shore suppart personnel. 

A l ternat ive 5. 

Insure continuance of the  resource. 

Ratlonale: ObJective number 1 includes t h i s  optton. Recruitment over f ish lng I s  not a problem I n  

t h i s  f lshery. 

Management Measures and Ratlonale 

8.5.1 Management Measures Cons I dered 'and Adopted 

Management measures considered by the Gulf o f  Mexico Fishery Management Council and suggested f o r  
lncorporatlon I n t o  a shrlmp management plan are discussed below. Some of these management measures 
a re  recommended fo r  federal lmplementatlon by the U.S. Department o f  Commerce. Other measures are 
e l t he r  admlnlstrat ive po l l c les  adopted by the  GMFMC o r  are recommended f o r  consideration by the  

varlous states and other agencies. Other measures considered, but not recanmended, are documented I n  
Section 8.5.2 and i n  the  notes of the varlous meetings conducted t o  develop and evaluate the  d r a f t  

plan. The recommended measures are grouped w i th  the  ob ject lve addressed. 



8.5.1.1 Objective 1: Optlmlze the  Yle ld  o f  Shrlmp Recrulted t o  the  Fishery 

Measure 1: Establish a cooperatlve permanent c losure I n  conjunction w l th  the  State o f  F lor lda 
and the  U.S. Department o f  Comnerce of the area delineated I n  Table 8.5-1 t o  protect  small plnk 

shrlmp u n t l l  they have generally reached a s l ze  larger than 69 t a i l s  t o  the  pound. The area t o  be 

closed I s  t o  be denoted as the  "Tortugas Shrlmp Sanctuaryfl and I s  generally represented by the  l l n e  
drawn In  Flgure 8.3-1. 

The h l s t o r l c  Tortugas Shrlmp Sanctuary as establlshed by the State of F lor lda has been modlfled 
s l l g h t l y  as the r e s u l t  o f  publ lc  hearlngs t o  reduce I t s  slze. Thls m d l f l c a t l o n  w l l l  a l low shrlmplng 

i n  some deeper areas contalnlng larger shrlmp nor th  o f  Smith and New Ground Shoals nor th  o f  Key West. 

The U.S. Department o f  Commerce w l I I  close t h a t  por t lon o f  the FCZ w l th ln  the  area defined as the  
Tortugas Shrlmp Sanctuary t o  a l l  shrimplng. A l l  shrlmp whlch are caught I n  open waters o f  t he  FCZ may 
be retained. In  1981 F lor lda amended I t s  shrlmp regulat lons t o  allow the  landing o f  shrlmp o f  any 
s l ze  taken outslde F lor lda waters. 

NMFS w l l l  monltor blologlcal ,  economic, ecological, and soclologlcal  data co l lec ted through 
1 mp lementat Ion of the p Ian and prov I ded by other surveys and research. FMFS w 1 1 l annual l y assess both 
the  adverse Impacts and benef l ts  derlved f ran  closure o f  the sanctuary I n  the  FCZ and advlse t he  
Reglonal Dl rector  and Councll of the f lndlngs by July 15 o f  each year. The Councll may u t l l f z e  I t s  
Sc l en t l f l c  and S t a t l s t l c a l  Commlttee and Advlsory Panel t o  revlew and advlse on the  flndlngs. - 

The Regional Dl rector  sha l l  have the  authority, a f t e r  consultat ion w l t h  t he  Councll, t o  Implement 
act  Ion t o  rev lse t h i s  management measure through the  Regulatory Amendment process. Cr l  t e r l a  t o  be 
considered I n  reachlng the  declslon t o  amend the regulat lons Include: 

1. Benef l ts I n  Increased pounds o f  shrlmp caught and/or do l la rs  derlved r esu l t l ng  from the  clo- 
sure. 

2. Adverse e f f ec t s  from an Increase I n  f l sh lng  pressure I n  other areas as a r e s u l t  o f  t he  clo- 
sure wh lch causes a decrease I n  catch per un 1 t of e f fo r t .  

3. l den t l f l ca t lon  of areas (a) w l t h l n  t he  sanctuary contalnlng an abundance o f  shrlmp o f  

harvestable slze, o r  (b) outslde the sanctuary contalnlng shrlmp populatlons too  smal l f o r  
harvest. 

4. Adverse e f f ec t s  from st ress on support f a c l l l t l e s  f o r  the shrlmp f l e e t  because o f  f l e e t  
mlgrat lon r esu l t l ng  from the  closure. 

5. Any other lnformatlon determlned by the Regional Di rector  t o  be relevant. 

The Reglonal Dl rector  may, a f t e r  determl n l  ng t h a t  benef 1 t s  may be I ncreased o r  adverse Impacts be 
decreased, take e l the r  o f  the  f o l  lowlng act  Ions t o  ach leve t he  goals and obJect1,ves o f  the  Shrlmp . - 

F.1 shery Management Plan cons l s t en t  w-Ith the Nat tonal Standards and other appl lcab l e  federal laws. The 
f l r s t  actfon. I s  considered t o  be less d ras t l c  and may be employed where a I.esser degree o f  change I s  

required. 

1. Modlfy by no more than t en  percent the geographical scope o f  t he  extent o f  the Tortugas 
Shrimp Sanctuary I n  the  FCZ o f  the Gulf of  Mexlco south o f  l a t l t ude  26' North. 

2. Ellmlnate the closure o f  the  FCZ o f f  F lor lda fo r  one season. 



Table 8.5-1. Dellneatton o f  suggested Tortugas Shrlmp Sanctuary 

The Tortugas Shrimp Sanctuary I s  described as follows: 

That par t  of  the f lshery  conservatlon zone shoreward o f  the fol lowing l i n e  (see Flgure 8.5-1): 

Begln a t  the I n t e r sed lon  o f  the F lor ida t e r r i t o r i a l  sea w i th  a l i n e  drawn between po ln t  N (Coon 
Key Llght, 25' 52.9, nor th  lat l tude, 81' 37.95' west longltude) and po ln t  F (24' 50.7' nor th  
lat l tude, 81. 51.3' west longitude); thence proceed on a s t r a l gh t  l i n e  t o  po ln t  F; thence proceed 
on a s t r a l gh t  l l n e  t o  po in t  G (New Grounds Shoals Llght, 24. 40.1' no r th  lat l tude, 82' 26.71 west 
longitude); thence proceed on a s t r a i gh t  l l n e  t o  po in t  H (Rebecca Shoals Llght, 24. 34.7' nor th  
lat l tude, 82' 35.1' west longltude); thence proceed on a s t r a l gh t  l i n e  t o  the  i n t e r s e d l o n  of the  
F lo r lda  t e r r l t o r l a l  sea w i th  a l i n e  drawn f r un  po in t  H t o  po ln t  P (Marquesas Keys, 24' 35' nor th  

lat l tude, 82' 08' west longitude). 

The Reglonal D l r e d o r  sha l l  by August 15th of t h a t  year publ lsh I n  t he  Federal Register h l s  
l ntent t o  take act ion as provided I n  1 and 2 above o r  not t o  take action. 

I f  the proposed act lon i s  be l lwed  t o  be a substant ial  federal act ion l i k e l y  t o  have a s l gn l f i can t  
e f f ec t  on the human env I ronment, a supplemental envl ronmental Impact statement and regulatory Impact 
analysls sha l l  be prepared. The Reglonal Dl rector  may hold publ lc  hearings on t h e  proposed actlon. 

The State of F lor ida I s  encouraged t o  contlnue I t s  present r e s t r l d 1 o n s  on shrlmplng I n  t he  area 
and t o  contlnue t o  al low the  re ten t lon  o f  a l l  shrimp whlch a re  caught I n  open waters of  t he  FCZ, as 
we1 l as establ lshlng a sampl lng program t o  evaluate the  ef fectiveness of the  closed area. 

Rationale: Thls measure would essentially reestablish most o f  the  o l d  Tortugas shrlmp nursery 
area which u n t l l  recent ly  has served as a sanctuary f o r  plnk shrlmp rec ru l ted  t o  the  Tortugas and 
Sanibel shrlmplng grounds. (The area w l t h l n  t he  FCZ can cur ren t l y  be shrimped by non-Floridians 
because F lor ida does not have Jur lsdlct lon.)  Currently, the  mlnlmum legal s l ze  I n  F lor lda I s  70 t a i l s  

t o  the pound. No more than f l v e  percent of  the catch can be of smaller-sized shrlmp. 

Th is  proposal i s  based on available b lo log lca l  data and on the f a d  t h a t  a mature f lshery  appears 
t o  be dependent on It. Llndner (1966) and Berry (1970) repor t  growth and mor ta l i t y  data whlch Indl-  
cate t h a t  pink shrimp y l e l d  w i l l  be maxlmlzed I f  harvest beglns a f t e r  s k lmp  reach a s i ze  o f  about 70 
t a i l s  t o  t he  pound. 



Figure  8.5-1. Location of proposed Tortugas Shrimp Sanctuary. 
Between l i n e  N F G H P and t h e  t e r r i t o r i a l  sea. 



Table 8.5-2. Expected average weight o f  male and female pink shrimp i n  the  Dry Tortugas area as a 

funct ion of depth1* 

Depth 
Shrimp Weight 

Males Fema 1 es 

2 Count of  a 
1.1 mixture males 

(heads-on) (heads-on) t o  females 

fm 9 9 t a  l l s per pound 

Expected average weight was ca l cu lated from carapace length-depth re la t lonsh ips der i  ved by l versen 

e t  al. (1960) (See Eq. 4.1-1, 4.1-2) and the carapace length-weight re la t ionships of Mc Coy (1972) 
(See Table 4.1-3). The formulas used are: - 

Males: W = 0.00148 (16.394 + 0.618 D)2.77 
Females: W = 0.00209 (17.914 + 0.868 012.66 

where W i s  weight of  shrimp i n  grams and D i s  depth i n  fathoms. 

Current ly the minlmum legal s lze i n  F lor ida fo r  shrimp caught i n  s ta te  waters i s  70 t a l l s  t o  the  
pound which cannot exceed f i v e  percent of  the catch. the tab le  estimates t h a t  a t  a given depth the  

e n t i r e  catch w i l l  average a given count. It does not denote the  depth a t  which the  minimum legal 
s i ze  mix current ly  i n  e f f e c t  i n  F lor ida w i l  l occur. 

Costel l o  and Al len (1965) summarized extenslve sampling and mark and recapture data which 
ind icate t ha t  estuaries w i th in  the  Tortugas Shrimp Sanctuary are Important nursery areas f o r  post- 
larva l  and juveni le  pink shrimp eventual ly recru i ted t o  the Tortugas and Sanibel beds. Yokel, e t  al. 
(1969) observed t h a t  the average shrimp leaving the Everglades nursery area I s  I n  the  300 t o  200 t a i l s  

t o  the pound range. Iversen, e t  al. (1960), sampling extenslveiy i n  the southern por t ion o f  the  

Tortugas Shrlmp Sanctuary area and i n  the  southern por t lon o f  the Tortugas shrlmplng grounds, observed 

a re la t ionship between s ize  of shrimp and depth of water. 

Table 8.5-2 was constructed using these observed re la t ionships and McCoy's (1972) carapace 
length-weight relationships. The tab le  indicates t ha t  a t  10 fathoms shrimp w l l l  average 68 t a i l s  t o  
t he  pound, and a t  13 fathoms they w l  l l average 54 t a t  I s  t o  the  pound. Essent i a l  ly, none of the  
proposed sanctuary area i s  deeper than 13 fathoms, and most of  it i s  shallower than t en  fathoms. Thus 
the  closure should protect  shrlmp u n t i l  they have reached an average count o f  around 70 t a l l s  t o  the 

pound. However, glven the  var ia t ion  i n  s l ze  of shrlmp according t o  depth reported I n  Iversen, e t  al. 

(1960), It does not seem l i k e l y  t h a t  the  sanctuary w i l l  p ro tect  shrimp u n t i l  they have reached a s ize 
o f  no more than f i v e  percent of  the catch consist ing o f  shrimp 70 o r  more t a i l s  t o  the  pound. For 



example, Table 8.5-2 indicates t h a t  a t  13 fathoms the catch w i l l  average ararnd 54 t a i l s  t o  the  pound. 
A spot check of the  reported canmercial catch (U.S. Department of Commerce, Gulf Coast Shrimp Data, 

Annual Summaries f o r  1972 and 1974) shows t h a t  catch I n  the  11 t o  15 fathom in terva l  o f  the Dry 

Tortugas does have a peak I n  the 51 t o  57 t a i  I s  t o  the pound range. However, although considerable 

pounds of shrimp larger than t h i s  count were reported, only minor quant i t ies  of  smaller shrimp were 
reported as landed. This apparent discrepancy I n  s i ze  d i s t r i bu t l on  may r e l a t e  t o  a possible dlscard of 

large quant i t ies  of  underslred pink shrimp. 

F lor ida law presently p roh ib i t s  a l l  shrimping (except fo r  i l v e  b a i t  f i sh ing  under permit)  i n  I t s  
nine-mile t e r r i t o r i a l  sea w i th in  the sanctuary (Figure 8.3-1). F lor ida prohibi ted F lor ida vessels 
from shrimplng In  the  sanctuary beyond i t s  territorial sea. Thus, the vessels displaced by t h l s  
measure were non-Florida vessels f i sh i ng  the sanctuary beyond the t e r r i t o r i a l  sea and F lor ida vessels 

t h a t  f ished the area contrary t o  s ta te  law. No estimates on the number of these vessels i s  available. 

No special provision i s  made f o r  l i v e  b a i t  shrimping i n  t he  sanctuary i n  the  FCZ because none i s  
presently conducted there. I t  i s  l imi ted t o  the nearshore waters of  the  t e r r l t o r l a l  sea. 

No a l  locat ion o r  r ed i s t r i bu t l on  among user groups i s  expected t o  r esu l t  from t h l s  action. 

Although the Dry Tortugas shrlmp nursery area has been def ined by the  best aval lab le  data, a t  
times pink shrimp smai l e r  than the  s ize preferred fo r  local harvest may be taken beyond the  closed 

area. Simi lar ly,  large shrimp may also be found w l t h l n  t he  nursery area. The present del lneat ion 
provides f o r  the  best conservation and use of the resource according t o  known information, but the, 
Councl l recogn izes the need fo r  bet ter  data and recanmends a program of samp l i ng I n order t o  ident i f y  
more preci sely the  actual range of smai i shrimp i n  t h l s  area. When the  area can be be t te r  defined, It 
can be adJusted accordingly. 

Although the concept and ra t iona le  f o r  the  sanctuary was we1 1 estab l lshed by Costel lo, A l  len, 
Iversen, and Yokel I n  the  1960s, more recent researchers have attempted t o  evaluate var la t ions of the 

extent of the closure both by area and time. Grant, e t  al. (1980), Blomo (1979), Khilmani and Tse 

(19801, and Costello, e t  al., estimated e f f ec t s  of  these variations. 

Grant, lsakson and G r i f f i n  (1980) evaluated the closing o f  the Tortugas shrimp sanctuary. The 
basic model used was developed a t  Texas AbM Universi ty by Grant and G r i f f i n  ( I n  press) and i s  ca l led 
t he  general bioeconomlc f ishery  simulation model (GBFSM). The analysis characterizes the f ishery  as 
having two depths (0-10 and 11 fathoms and greater), four s ize classes of shrimp and NMFS s t a t i s t i c a l  

areas 1-3 as the study area. In a previous study (Biomo, 19791, F lor ida shrimp pr ices were shown t o  
have varied neg l ig ib l y  w l th  changes i n  F lor ida landings; therefore, pr ices i n  the  mde l  remalned 
constant. 

The model a l  lowed f l ve  important b io log ica l  variables t o  vary random1 y. These var lables were 
r a t e  o f  recruitment, natural mor ta l i ty ,  growth, movement f ran depth 1 t o  depth 2 and the  proport ion o f  
organlsms harvested during one rea l  day flshed. Slmulations were run on two spec i f i c  options of 

(1)  t h e  baseline s i tua t ion  during 1963-1975 of the t r ad i t i ona l  nursery area i n  depth 1 closed year- 
round, and ( 2 )  depth 1 open May through October. The model allows po l i cy  options t o  be tested f o r  
s l gn i f l can t  differences from the baseline sl tuat ion. 

Since the baseline s i tua t ion  r e f l e c t s  the t r ad i t i ona l  Tortugas (closed) nursery area, devlatlons 

from the  baseline w i l l  Indicate the  effect iveness of the  permanent closure. Opening t he  nursery 
grounds f ran May through October r esu l t s  I n  t he  harvest of s i gn i f i can t l y  more biomass of shrimp i n  t he  
two smallest legal s i ze  classes f ran depth 1 but has a neg l lg ib ie  e f f ec t  on t he  harvest f ran  depth 2. 
Total harvest, revenue and ren t  (prof i t )  were a l  l greater than the  basel ine but w i t h i n  t e n  percent 

(Table 8.5-3). 



B l m  (1979) also evaluated the  Tortugas Shrlmp Sanctuary I n  conJunctlon w l th  the  stone crab- 
shrimp separatlon l lne (Measure 9 )  by uslng the GBFSM c l t ed  above. AS I n  Grant, e t  al. (19801, the 

baseline s l tua t lon  r e f l e c t s  the  t r ad l t l ona l  f lshery durlng 1963-1975 w i th  a permanently closed nursery 

area. Thls study Included NMFS s t a t l s t l c a l  areas 1-5, three depth levels I n  fathoms (1-5, 6-10 and 11 
and greater) and three s ize  classes of shrlmp by t a l l  count (51-70/pound, 31-50/pound and under 30 per 
pound). A reglonal demand model by s l ze  class o f  shrlmp was Included. 

Although the study analyzed an ear l y  verslon of Measure 1 wh lch was canblned w l th  Measure 9, It 
does po lnt  out  the effectiveness of the  permanent c losure when devlatlons are made f ran  It. The f l r s t  

devlat lon was openlng the nursery area year-round as a r e s u l t  o f  several cour t  cases t es t i ng  F lo r lda ts  
Ju r l sd lc t lon  (U.S. v. Florlda; A l len e t  al. v. Tlngley; Tlngley v. A l len e t  al.). An open f ishery  
resul ted i n  s l i g h t l y  greater landlngs, lower pr lces and greater revenue and ren t  f o r  harvesters 
Table (8.5-4). The second devlat lon was the i n s t l t u t l o n  of a seasonal c losure of the  nursery area I n  
conJunctlon w l th  the stone crab-shrlmp separation Ilne. Here the  r esu l t s  I n  terms of landings, prlces, 
revenue and ren t  l l e  between the  basel lne and the  open f lshery  case. In  both devlatlons, there 
was a greater percentage of smal l e r  shrlmp I n  the  landlngs. 

Khllmanl and Tse (1980) used the  Flsherles System Management Model (FISYS) developed a t  Stanford 
University t o  evaluate closure of the  Tortugas Shrimp Sanctuary. Thls study analyzed two grounds by 
fathom levels (up t o  nlne and ten  and greater), and two slzes o f  shrlmp by t a l l s  t o  t he  pound (72 t o  
35, and under 35). The study evaluated the f lshery  over a slx-month period (peak activity) by 
modeling separately the f a l l  and winter months. The study's r esu l t s  are Influenced by a demand model 
whereln pr lces are affected by F lor lda landlngs; the e f f ec t  o f  shrlmp landlngs elsewhere I n  the  Gutf 

was not considered. Three d i f f e ren t  closures of the shallower grounds a re  evaluated: a slx-month 
closure (November-Aprll) and two closures of a three-month durat lon (November-January and 
February-Apr 11 ), none of whlch conform t o  the  management measure as proposed and Implemented. 

I n  a l l  three closures landlngs decrease but a t  magnitudes no more than 150,000 pounds 
(Table 8.5-5). Decreased supplles Increase consumer pr lces I n  two cases and harvester revenue 
Increases I n  two cases due t o  reduction of operatlng costs. In  a sens l t l v l t y  anal y s l s  o f  t he  baslc 
model when the  catchabi l ' l ty coef f lc lent  o f  shrlmp by the  f l e e t  I n  t he  shallower ground was g e a t l y  
reduced, the catch I n  the  offshore ground Increased by almost three m l l l l o n  pounds. Decreasing the  
ca tchab l l l t y  coe f f l c len t  I s  analogous t o  c los lng the  shallower ground as t h l s  management measure 
actual l y  does. 

In  another review of the Tortugas nursery area, Costel lo, Raulerson and Lyons (NMFS, personal 
communlcatlon) lndlcated t h a t  t o t a l  shrimp landlngs would Increase by one m i l l l o n  pounds. In addl t lon 
the  average s lze  of shrimp landed would Increase, thus Increasing the  per u n l t  value o f  the  Increase 
I n  landlngs as wel l  as the p ro te in  y l e l d  of the managed flshery. The t o t a l  exvessel value o f  t he  
lncreased landlngs would Increase by 52.78 m l I  I lon, uslng a p r l ce  o f  52.78 per pound ( f l r s t  quarter 
1980, eastern Gulf por ts  f o r  41-50 count shrlmp). The cont r lbut lon of these Increased landlngs t o  the  
nat ion's Gross Natlonal Product would be 59.4 m l  l l l on  based on the  reglonal multiplier o f  3.37 f o r  
south F lor lda (U.S. Water Resources Councll, 1977) f o r  f resh o r  frozen packaged f lsh. 

I n  a l l  o f  these estimates, the  va r la t lon  I n  the  b lo log lca l  parameters whlch would Inf luence 
changes I n  catch I s  qu i t e  large. However, a l l  the  studies Ind icate increased s lze  o f  shrimp caught 
(more weight per lndlvldual 1, greater harvester revenue and prof 1 t, decreased operatlng costs  and 
Increased vessel ef f lc lency. It should be noted t h a t  the  econanic Impacts described a re  f o r  t he  f l r s t  
year only. Where industry experiences p r o f l t s  over t he  basellne, these cannot be mafntalned. Under 
open access canmon property resources, addl t lonal  vessels w i l l  move I n t o  t he  shrlmp f lshery  u n t i l  
f l r s t  round excess prof I t s  are dlsslpated. The Industry w l  l l b e c m  more cap1 t a l  lzed unless some 
mechanism f o r  removing excess prof I t s  o r  e f f o r t  I s  applied. 



Table 8.5-3. Harvest of  pink shr 1 mp and associ ated revenue and ren t  t o  the f lshery predicted under 
t he  baseilng situation and two management pol ic ies. 

Base 1 i ne Lower S i ze  Count Open Nursery 
l tem S i tua t  ion t o  90 Heads Off  Grounds May-Oct. 

Total Harvest (metr i c  tons) 
(Percent d i f  ference) 

Total Revenue (m i l l i on  do l la rs )  33.1 
(Percent di f ference) 

Total Rent (m i l l i on  do l la rs )  
(Percent di f ference) 

Source: Grant, lsakson and G r i f f i n  (1980) 

Table 8.5-4. Changes I n  producers and consumer surplus f o r  selected management a l te rna t i ves  f o r  the  
pink shrlmp fishery, Statistical Areas 1-5. 

Chanae In  

Opt ion Pr ice Quantity ~onsumer l  Surp l us Producer Surp l us Net Surp l us 
S/lb. Mll.lbs. ...................... M I  1 $---------------------A- 

Fishery open 2 

year round -0.12 1.6 

(Percent di f ference) (5.8) (14.4) 

I-8Fms c losed 2 

Jan 1 - Apr 15 -0.09 1.4 

(Percent di f ference) (4.0) (12.6) 

A slope of -1 was assumed fa r  the demand curve. Therefore, i n  computing t he  change i n  consumer 
surplus the change i n  p r l ce  was mu l t ip l l ed  by the average of the quant l ty consumer under t he  a l te r -  
native and the quant i ty consumed under the  o r ig ina l  s i tuat ion. 

Compared w i th  baseline simulation. 

Source: B l o m  (1979). 

Table 8.5-5. Changes I n  net revenue and consumer surplus f o r  selected management a l ternat ives fo r  t he  
pink shrimp fishery. 

Close Ground 1 
1 tem November - Ap r i l  November - January February - Apr i l  

Change I n  Pr lce (do1 tars per pound) 0.43 

Change In  Processor Consumption ( l o6  kg) -0.15 

Change i n  Net Revenuefiessel (do1 tars) 6,887 

6 Change I n  Consumer Surplus (10 do1 la rs )  -2.28 

Source: Khllmani and Tse (1980) 



Measure 2: Establ ish a cooperative closure of the  t e r r f t o r l a l  sea o f  Texas and the  adJacent 

U.S. FCZ w i th  the  State of Texas and t he  U.S. Department o f  Commerce dur ing the  t ime when a substan- 
t i a l  por t lon o f  t he  brown shrlmp I n  these waters welgh less than a count o f  65 t a l l s  t o  t he  pound (39 
heads-on s h r l m ~  t o  the  ~ound). The U.S. Department o f  commerce w f l l  c lose t he  FCZ, and the t ime of 

~ ~ o s l ~ ~  should correspond t o  the closure by Texas of I t s  t e r r l  to r1  al  sea. Closure normal l y occurs 

June 1 t o  July 15; however, the e f f ec t s  of  c l lma t l c  va r la t lon  on shrlmp growth may necessitate 
f l e x l b l l f t y  I n  the  closlng and opening dates t o  provide f o r  a closure o f  no more than 60 days. 

' ~ r o v f s l o n  I s  t o  be made t o  a l  low takfng of royal  red shrlmp beyond the  100'fathom contour (where b r w n  
shrimp do not occur). 

FMFS w f l l  monitor blologlcal ,  economic, ecologfcal, and soclologlcal  data col lected through 
lmplementatlon of the plan and provlded by other surveys and research. FMFS w l  l l assess both the  

adverse Impacts and benef l ts  derlved from the  seasonal c losure I n  the  FCZ and advlse the  Reglonal 
Df rector  and the  Councl I of the f lndl  ngs by December 1. The Councl I may use I t s  Scl ent I f  l c  and 
S t a t f s t l c a l  Committee and Advlsory Panel t o  revlew and advlse on the  flndlngs. 

The Reglonal Di rector  sha l l  have t h e  author i ty,  a f t e r  consultat ion w l t h  t he  Council, t o  Implement 
act Ion t o  rev1 se t h l s  management measure through the  Regulatory Amendment process. Cr l  t e r l a  t o  be 

considered i n  reaching the  declsfon t o  amend the regulations Include: 

1. Benef I t s  I n  Increased pounds o f  shrlmp caught and/or do1 lars  derived resu l t l ng  f r an  t he  clo- 
sure. - 

2. Adverse e f f ec t s  from an lncrease I n  f l sh lng  pressure I n  other areas as a r e s u l t  o f  t he  c l e  
sure whlch causes a decrease I n  catch per u n l t  o f  e f fo r t .  

3. Adverse e f f ec t s  'from stress on support facf l l t l e s  f o r  t he  shrfmp f l e e t  I n  o ther  areas because 
o f  f l e e t  mlgrat lon resu l t l ng  f ran  the closure. 

4. Any other lnformatlon determined by the Regfonal Dl rector  t o  be relevant. 

The Reglonal Di rector  may, a f t e r  de ten l n l ng  t h a t  benef l ts  may be increased o r  adverse Impacts be 
decreased, take e l the r  of  the  following act ions t o  achleve the  goals and ob jed l ves  o f  the  Shrfmp 
Fishery Management Plan conslstent w l th  the  National Standards and other applicable federal laws. The 

f i r s t  actfon I s  considered t o  be less d ras t f c  and may be employed where a lesser degree of change I s  
requf red. 

1. Modlfy the geographical scope of the  extent of  the seasonal c losure o f  the  FCZ o f f  Texas west 
o f  a l i n e  begfnnlng a t  l a t l t ude  29' 32' 06.784'1 North, longltude 93' 47' 41.699" West, drawn 
I n  the general d l rect fon o f  166.6' t r u e  and endlng a t  the  seaward l l m f t  o f  the  FCZ a t  l a t l -  
tude 26' 11' 24n North, longltude 92' 53' 00" West. (Thls l l n e  I s  an extension of the  barn- 
dary of Texas and Loulslana through the  t e r r l t o r l a l  sea I n t o  t he  FCZ.) 

. . 2. El lmlnate t he  cl6sure of t he  FCZ o f f  Texas f o r  one season. 

The Reglonal Di rector  shal l by January 15 of the  f o l  lowlng year publ lsh h l s  in ten t  t o  take act lon 
as provlded I n  1 and 2 above o r  not t o  take actlon. 

I f  the  proposed act lon I s  belleved t o  be a substant ial  federal ac t lon  l l k e l y  t o  have a s l gn f f l -  
cant e f f ec t  on t he  human envl r o m n t ,  a supplemental envl ronmental Impact statement and regulatory 
Impact analysts sha l l  be prepared. The Regfonal D l r h o r  may hold publ fc  hearlngs on t he  proposed 
actfon. 



The State of Texas i s  encouraged t o  contlnue the present seasonal c losure o f  I t s  t e r r l t o r l a l  sea, 
t o  contlnue t o  al low the landlng o f  shrlmp o f  any slze, and t o  evaluate the  e f f ec t  of  I t s  al lowlng 

f lsh lng f o r  whlte shrlmp I n  the  Gulf lns lde of four fathoms. 

Rationale: In  general, the measure I s  recommended t o  Increase the  y i e l d  of shrlmp and t o  e l lml -  
nate waste by dlscard o f  underslzed brown shrlmp I n  the FCZ. Data lnd lcate t h a t  closure would protect  

the shrlmp u n t l l  they have reached a greater blomass and generally reached a more valuable slze. 
The e l  lmlnat ion of t he  Texas count r e s t r l c t l o n  I n  May of 1981 a l  lows a l  l the  shrimp t h a t  are caught t o  

be landed. Thls A c t  I s  contingent on there belng an FMP I n  place whlch provldes f o r  a closed season 

I n  the FCZ contiguous t o  Texas and whlch conforms t o  the Texas t e r r l t o r l a l  sea closure. A Texas study 

o f  the benef l ts  of  I t s  whlte shrlmp f ishery  I n  the  t e r r l t o r l a l  sea w l t h l n  four fathoms durlng the  
closed season seems necessary because o f  the lncldental  catch of conslderable numbers of small brown 
shr Imp. 

The brown shrlmp discard o f f  the Texas coast was estlmated t o  average 33 percent by number o f  the  
May-through-August catch (Berry and Benton, 1969; Baxter, 1973). Bryan ( 1980) estimated a JuneJu l y 
dlscard of 5.8 m l l l l o n  pounds (whole shrlmp) I n  1973 and 4.3 m l l l l o n  pounds I n  1974. Thls amounted t o  
77 and 63 percent of  the  probable dlscards o f f  Texas f o r  those years. The dlscard apparently occurred 

not only because of the  former legal -count  r e s t r l c t l o n  I n  Texas but a lso because p r i ce  and market 
favor larger slzes I n  the  Texas area (Baxter, 1973). In  Texas there a re  r e l a t l v e l y  less landings of 
smaller-slzed shrlmp than I n  Loulslana. There a re  no shrimp canneries I n  Texas, and most o f  t he  
shrlmp are processed by freezing. The economy of the Industry I n  t he  western Gulf I s  t l e d  t o  the  har- 
vest o f  shr Imp larger than 65 t a l  I s  t o  the  'pound. 

- 
Bryan, e t  al. (1978) found r e l a t i v e l y  large numbers of small brown shrlmp I n  waters beyond the  

state's t e r r l t o r l a l  sea out t o  20 fathoms o f f  the  central  Texas coast durlng June and July and I n  t he  
open area Ins lde 4 fathoms dur lng June. They recanmended t h a t  a seasonal c losure o f  these waters 

based on b lo log lca l  sampling would p r d e c t  the  brown shrlmp u n t l l  they had reached a useful  s l ze  f o r  
the  area's f lshery  and would e l lmlnate t he  need f o r  a forced dlscard o f  undersized shrlmp under Texas 
I aw. 

Unpubl lshed data fr& the  Texas Parks and W l  l d l l f e  Department lnd lca te  t h a t  -shrimp beyond 20 . 
fathoms, approximately 20 mlles, o f f  t he  central  Texas coast generally a re  larger than 65 t a l l  count. 
Because o f  the v a r l a b l l l ~  o f  dlstance o f  the  20 fathom lsobath f r a n  shore, a zone 30 ml les f r an  shore 

was considered f o r  protection of small brown shrlmp. However, only seven percent of  the  shrlmp landed 
from Gulf waters o f f  Texas I n  June and July came from beyond 30 m l  les o f f  shore. 

I n  July o f  1981, NMFS studies found small brown shrlmp wel l  below t he  former Texas mlnlmum count 
s l ze  o f f  the lower Texas coast to 28 fa  o r  25 nml of fshore (K. N. Baxter, personal canmunlcatlon). 

The Councll, w i th  support from I t s  Advisory Panel, has made the  determlnatlon t h a t  the  en t l ye  FCZ 
o f f  Texas should be closed t o  Increase t o t a l  y l e l d  (welght and value), catch per u n l t  of e f fo r t ,  and 
t o  f a c l l l t a t e  effective law enforcement. 

Thls act lon I s  presently l lml ted t o  the  FCZ o f f  Texas as a measure whlch would enhance an 
ex ls t lng  management regime l n  t he  t e r r l t o r l a l  sea. It 1s expected t o  be lmmdlate ly  benef l c l a l  t o  the  
maJorl ty of  present users i n  t he  area. The Councl I, however, recogn I res  t h a t  t he  seasonal c losure 
could r e s u l t  I n  displacement and s h l f t  o f  e f f o r t  I n  an already h lgh ly  migratory shrlmp f leet .  It I s  
the  In ten t  o f  the  Councll t h a t  t he  blologlcal ,  ecological, soclal  and economic lmpact o f  t h l s  measure 
be monltored so t h a t  revtslons of the management measure may be made when warranted. 

An attempt has been made t o  assess t he  possible change I n  y l e l d  assoclated w l t h  t h l s  measure. 
The rmst recent data lnd lcate t h a t  t he  closure cou I d  resu It I n  t he  aval lab1 l lty of an addl t l ona l  four 



m( l l i on  pounds of shrlmp t a l l s  w l th  an exvessel value of 56.8 m l l l l o n  t o  512.7 ml l l lon.  Thls would 

cant r lbute between 513.6 m l l l l o n  and 525.4 m l l l l o n  t o  the Gross Natlonal Product (GNP). The Increase I n  

landlngs resu l t s  from a gain of 3.5 m l l  l l on  pounds of t a l l s  (expected s lze 36 t o  50 count) f r an  sur- 
v l va l  and growth o f  s h r l m ~  prevlously discarded durlng the closed perlod based on dlscard data f ran 
Bryan (1980) and an Instantaneous weekly natural mortality r a t e  of 0.05 (Fox, 1981, personal 
camunlcatlon). Growth was calculated uslng the monanolecular model described by Parrack (1978). On 
reopening of the season In  mld-July these shrlmp w l l  l have reached a t  least  65 t a l l  count ( the  mlnlmum 
s lze prevlously requlred by Texas law). Another 0.5 m l l l l o n  pounds (expected s lze 40 count) becomes 

available f ran the addlt lonal growth o f  shrlmp formerly caught and landed f ran the area durlng 
June/July. 

The &I l a r  value a t  dockslde associated w l th  these Increased landlngs can vary between 56.8 
m l l l l o n  and $12.7 ml l l lon.  The value w l l l  f l uc tua te  fran year t o  year because the p r i ce  per pound 
w l l l  be Influenced by more than j u s t  the e f fec ts  o f  the management measure I t se l f .  Prlces w l l l  vary 
due t o  the s lze o f  the t o t a l  catch, the level o f  shrlmp Inventories, the f low of Imports, and the 
s ta te  of the economy. A l l  these factors, lncludlng the management measure which I s  Intended to 
Increase lndlvldual shrlmp s lze as wel l  as t o t a l  harvest y leld,  w l l l  cause exvessel pr lces t o  vary. 
The extent of  t h l s  va r la t lon  can be seen from a July-August p r l ce  swlng from a hlgh o f  $3.17 per pound 
I n  1979 t o  a low o f  51.70 per pound I n  1977 ( f o r  the expected s l z e  range o f  41 t o  50 count). These 
pr lces f ran the five-year 1977 through 1981 perlod were used t o  estlmate the Increased gross benef i ts  
f ran  t h l s  measure. - 

The $13.6 m i l  I [on t o  625.4 m l  I l l on  cont r lbut lon these landlngs make t o  the GNP f r an  addlt lonal 
econanlc a c t ( v l t y  was derived by mu l t lp l y lng  the exvessel values by an econanlc-act lv l ly m u l t l p l l e r  o f  
3.0 (average f o r  the Texas coast fo r  fresh o r  frozen packaged f lsh; from U.S. Water Resources Cwnc l l ,  
1977) and subtract lng the exvessel val ues. 

An extension o f  the closure t o  offshore Loulslana could have a major Impact on the f lshery  I n  
t h a t  area. The measure would not be canpatlble wl th  present t e r r l t o r l a l  sea management and may have a 
negatlve Impact on the Industry presently geared t o  the processing of smal l e r  shrlmp. 

The Texas closure may a f f ec t  other areas by causlng a d ls loca t  Ion o f  e f fo r t .  Some vessels w l  l l 
t i e  up, but others w i l l  l l k e l y  f i s h  o f f  other states such as Loulslana, as many do now. 

The Gulf shrlmp f l e e t  I s  presently migratory. In 1978, Loulslana so ld  over 2,300 non-resldent 
shrlmp trawl/vessel llcenses even though many of the larger Texas vessels d ld  nut f l s h  w l th in  
Loulslana's t e r r l t o r l a l  sea o r  land I n  Loulslana. 

I n  1976, about 20 percent o f  the volume and 25 percent o f  the value o f  Loulslana's Gulf shrlmp 
catch was landed I n  Texas (Gulf Coast Shrlmp Data). 

I n  1979 the Texas-based shrlmp f l e e t  capable o f  f lsh lng I n  the FCZ consisted of approximately 
1,269 vessels over 55 feet long. Another 218 s lm l la r  vessels f ran other states, lncludlng Loulslana, 

we& I.lcensed.to fl-s'h I n  Texas durlng a por t lon of the year. (Warren and Bryan, 1981.) 

I n  1980, o f  the 2,302 vessels landlnq shrlmp I n  Texas, 1,912 were based I n  Texas; 127 i n  
Loulslana; 204 I n  Flor lda; 38 I n  Alabama and f l v e  I n  Mlsslsslppl. Slxteen were un ldent l f ied (Farley, 
1981, wrsonal commun I c a t  Ion 1. 

An estimate of numbers o f  vessels by s ta te  I s  presented I n  Table 3.5-24. 

Because o f  hlgher operating costs mostly due t o  fuel prlces, the Texas shrlmp f l e e t  I s  remalnlng 
I n  port durlng periods of low product lv l ty  (National Marlne Flsherles Servlce, 1980a). The extent t o  



whlch these vessels make longer t r i p s  t o  offshore Loulslana durlng the  seasonal Texas closure cannot 

be predicted. 

In  determining t h a t  the closure should extend through the e n t l r e  FCZ o f f  the  Texas coast the  
Council made the  following determlnatlons I n  conformance w l th  the Natlonal Standards: 

I. Management ObJect lves 1 and 3 w l  1 l be met by I ncreas lng t he  opportun lr/ fpr greater y 1 e l  d I n  

product and value and by enhanclng t he  ex1 s t i ng  management reglme of t he  adjacent state. In  

t h l s  measure the  brown shrlmp stock w f l  l be managed I n  I t s  range f r an  the  estuary and t e r r l -  

t o r l a l  sea through the  FCZ. 

2. There w l  l l be no d lscr lmlnat lon agalnst any group by t h l s  measure. A I  l vessels w l  l l have 
the  same opportunity t o  catch the larger, more valuable shrimp durlng open season. Small 

boats restricted t o  near-shore operation a re  already excluded f r an  f lsh lng durlng t h l s  perlod 
by the  nlne-mlle Texas t e r r l t o r l a l  sea closure and may resume f l sh l ng  when the  season reopens 
f o r  a l l  boats and vessels. No allocation I s  made among fishermen. 

3. The low y l e l d  of  large shrlmp offshore and beyond 20 fathoms durlng t h l s  per lod does nuk 
p r w l d e  f o r  an e f f i c i e n t  f lshery accordlng t o  t he  advlsory panel and landing s ta t l s t l cs .  

4. Enforcement d f f f f c u l t ~ e s  p r e ~ e n t l y  encantered by the s t a t e  w l t h  vessels mv lng  f r an  t he  FCZ 
t o  the closed t e r r l t o r l a l  sea would be great ly  reduced. Closure o f  t he  FCZ t o  200 ml les 
would prevent a slml l a r  enforcement problem I n  t h e  FCZ. 

- 
5. The measure takes I n t o  account t he  va r la t lon  l n  the  brown shrlmp f l shery  I n  Texas directed 

toward a larger s l ze  product. 

6. The measure would mlnfmlze costs by enhanclng an ex ls t lng  management reglme. 

7.  The measure conforms t o  best data available f r an  s t a t e  and other researchers concerning t h l s  
f lshery. 

8. Most Importantly, t h l s  measure I s  dlrected toward ach lw lng  optlmum y l e l d  I n  t h e  f lshery 
whl le  preventlng growth overflshlng. 

9. Thls measure I s  para l le l  w l th  the establishment o f  the Tortugas Shrlmp Sanctuary f o r  plnk 
shrlmp. Plnk'shrlmp emlgrate from lnshore nursery grounds over a long perlod whl le  brown 
shrlmp move I n  a major mlgrat lon l n  l a t e  May o r  ear l y  June. 

Durlng publ lc  hearings some canments Included concern t h a t  t h l s  management measure would be inef- 
f ec t i ve  and could adversely a f f ec t  other areas by d lve r t lng  excessive f l sh l ng  e f f o r t  t o  them durlng 

the, closed perlods. Loulslana shrlmp f lshermen and processors were par t l cu  l a r l  y concerned because a l  l 
fishermen were t o  be excluded seasonally from shrlmplng the  FCZ o f f  Texas and because they feared 
l ncreased shr lmpl ng e f f o r t  o f f  Lou ls lana wcu l d resu I t  dur l ng t h a t  same perlod. . . 

The Council, through the  Southeast Flsherles Center of Natlonal Marlne Flsherles Servlce (NMFS), 
I s  m n l t o r l n g  t o  lden t l f y  t he  e f f e c t  of  t he  closures whlch became e f f ec t i ve  I n  1981. A number o f  stu- 
dles w i l l  monltor t he  condlt lons and y l e l d  o f  t he  Gulf shrlmp flshery. The s c l e n t l s t s  have been care- 
f u l  t o  po ln t  out, however, t h a t  because of the  natural, ecologically based fluct\uatlons I n  t he  

abundance of shrlmp, no clear-cut measurement o f  cause and e f f ec t  w l  l l be produced f r an  any one study. 
Econanlc factors such as fuel cost w l l  l a lso  a f f ec t  the  production o f  shrlmp. An analysis o f  t he  
e f f e c t  o f  t h l s  management measure must conslder many factors and the  variables whlch Inf luence them. 



I f  an analysis of the study r esu l t s  indicates t h a t  the plan object ives can best be met wi th  a 
rev is ion  of the management measure, the Councl I wishes t ha t  the plan provide a mechanism fo r  such 

action. This measure d i rec ts  the Regional D i rec to r  of  NMFS t o  review research findings each year and 

authorizes him t o  adjust the  regulat ions i n  accordance wi th  f indings and plan obJectives. He I s  t o  
publ ish annual l y  h i s  in ten t  t o  take act ion o r  not t o  take act ion as provided. Regulation change would 

allow correct ion of any undue hardship t o  par t i c ipan ts  I n  t he  f ishery  before the  fol lowing season. 
This provision i s  included f o r  both Management Measures 1 and 2. 

Measure 3: Recommend t h a t  a l l  states consider establ ishing shrimp management sanctuaries i n  
Important segments o f  nursery grounds under t h e i r  sole jur isd lc t ion.  Within these areas shrimp would 
be protected from harvest u n t i l  they have reached an optimum s ize f o r  harvest by the  user groups 
dependent upon them. In a l l  open areas shrimpers would be allowed t o  keep a l l  shrlmp they harvest-- 
t h a t  is, there should be no laws which would force the  c u l l l n g  of shrimp caught. 

A I l states are encouraged t o  cant I nue t h e i r  m n  i to r1  ng o f  these areas I n order t o  provl de bas i c  

data for  management--especi a1 l y  data on habi t a t  qua l I ty, y i e l  d pred ic t  ions, and var i  ations I n  t he  area 

distribution o f  shrimp. 

Rationale: There are diverse user groups dependent on shrimp of d l f f e r l n g  slzes i n  the  Gulf 
area. In fact, the c o n f l i c t  between in te res t  groups i s  o f ten  acute i n  t he  s ta test  in terna l  waters. 
Currently, the  Gulf states are attempting t o  provide accanmdatlon f o r  t he  varlous groups dependent 

upon these resources wh 1 l e  protect ing shr imp sma l l e r  than useful size. This problem w 1 l l not be easy 
t o  solve since the  number o f  recreat ional and commercial shrlmpers I s  apparently Increasing. - 

The m s t  vulnerable area appears t o  be shallow water estuaries. These areas, c r i t i c a l  f o r  growth 
and development of  brown, white, and plnk shrlmp, are also f r a g i l e  ecosystems which are being affected 
by man (L indal l  and Saloman, 1977). 

I t  I s  conceivable t ha t  shrimp w i th ln  these areas could be harvested and used a t  an extremely 
small size, say 300 t a i l s  t o  the pound, pa r t i cu l a r l y  by recreat lonlsts.  On t he  other hand, basic 
b lo log ica l  data reviewed i n  the development of t h i s  plan ind icate t h a t  y i e l d  would be maximlzed I f  
shrimp were harvested a t  sizes larger than minimum count laws current ly  enforced i n  the  Gulf area. 
These viewpoints provide the Gulf states b io log ica l  f l e x i b i  l lly i n  deciding whlch s ize ranges of 
shrimp would glve the best yields. 

The respective Gulf states can protect  c r i t i c a l  hab i ta t  areas, reduce the  waste of shrimp from 
cu l l ing,  and probably Increase the  y i e l d  of  shrimp by iden t i f y lng  the  areas where shrimp smaller than 
useful  s l ze  ex i s t  and closing those areas t o  shrimping on a seasonal o r  permanent basis. Without such 
closures it i s  l i k e l y  t h a t  these areas w l l l  be subject t o  Increased f i sh lng  e f f o r t  as competition f o r  
t he  resource Intensi f ies.  Increased e f f o r t  w i l l  l l k e l y  reduce the  overa l l  y i e l d  of  shrimp. This 
measure i s  consistent w i th  the  groundflsh plan and would a f fo rd  protect ion t o  juven i le  recreat ional 
and commercial f isher ies which u t i l i z e  the same nursery areas as shrimp. 

Where feasible, area closures based on b lo log ica l  sampllng are preferred t o  count laws which 
force discarding o f  undersized shrimp and d i r e c t l y  waste t he  resources. The e f f ec t  of  such closures 
might be t o  s h i f t  f i sh l ng  areas several miles o r  more t o  the  larger lakes and bays. The Councll w i l l  
work toward a canmn management regime throughout the  area on a state-by-state basis. 

8.5.1.2 Objective 2: Encourage Adequate Habi ta t  Protect ion Measures 

Measure 4: The Gulf o f  Mexico Fishery Management Councll has established an in terna l  committee 
t o  review and assess the  status o f  Gulf f ishery  habitats, wi th  particular a t ten t ion  t o  those factors  
whlch might further s t lmulate Itthe downward trends I n  qua l l t y  and quant i ty  o f  f i s h  habitats." 

(A t l an t i c  States Marine Flsherles Commission, e t  al., 1977). The committee In teracts  where 



appropriate, w i th  federal and s ta te  agencies t o  insure t h a t  adequate consideration I s  given t o  
possible impacts of the  agencIest act ions on these renewable resources. The agencies Include, but are 

not l imi ted to, the states1 w i l d l i f e  management agencies, the U.S. Corps o f  Engineers, the U.S. Fish 

and W f  l d l  i f e  Servlce, the National Marine ~ l s h e r l e s  Service, the Environmental Protect ion Agency, and 
coastal zone management agencies ( i n  those states which have them). 

The Council w i l l  adopt the  po l i c ies  set  f o r t h  I n  the  National Plan f o r  Marine Fisheries and the 
Eastland Fisheries Survey (A t lan t  i c  States Marine Fisheries Commlssion, e t  al., 1977) regardl ng 

hab i ta t  protect ion and pol l u t i on  cont ro l  to:  

1 )  t%everse the downward trends I n  quant i ty and qua1 lty of f i sh  habl ta ts  by minimizing fu r ther  
losses and degradation o f  these habi tats, r es to r l  ng and enhanci ng them where possible, and 

establ  ish ing protected areas where necessary, whi l e  recognizing other canpatible essent la1 

uses o f  f I sh  hab i ta t  areas. 

a )  lmprove the  consideration given t o  f i sh  habi ta ts  I n  key deci sion-making processes. 

b)  Where possible, m i t iga te  losses o f  habitats, restore habi ta ts  l o s t  o r  degraded, and 
develop econanically feas ib le  enhancement opportunlt les. 

C)  Estabi i s h  sanctuari es, resources, o r  other systems when necessary t o  protect  c r i t i c a l  

f ish habi ta ts  and maintain f i s h  production. - 
d) Improve t he  qua1 ity and increase t he  dlssemlnatlon of lnformatlon required f o r  

e f f ec t i ve  f i s h  hab i ta t  conservation. 

2 )  Prevent rap id  development of  coastal and marine areas including those o f  the  Continental 

Shelf, where development i s  based on has t l  l y gathered and o f ten  c r i t i c a l  l y  lncanplete data. 

3 )  Take stronger act ion t o  insure abatement and cont ro l  of po l l u t i on  t h a t  contaminates f i s h  o r  
adverse1 y i nf l uences f i sh envtronment and prevent development o f  new envl ronmental degrada- 
t i o n  o r  f i s h  contamination." 

Rationale: Mants a l t e ra t i on  of the Gulf estuarine and offshore f i s h  habi ta ts  appear t o  pose the  
greatest th rea t  t o  viabi  l i t y  of f i sh  resources. Th i s  i s  especial l y  t r ue  f o r  estuar ine areas, since 
about 90 percent of  the canmercial and 70 percent of  the recreat ional catches a re  estuarinedependent 
(LIndal l and Salman, 1971). The shrimp f lshery  depends on acreage of sut tab le  marsh o r  estuarine 
hab i ta t  not merely on acreage of inland waters. The Counci l encourages t he  Secretary of Commerce t o  
a i d  i n  ach i ev i  ng wet land conservation. Quant i t a t i v e  stud1 es a re  needed both t o  assess potent i a l  

Impacts on f ishery  habi ta ts  by man-made a l te ra t ions  and t o  support recanmendations f o r  workable a l t e r -  
natives. Some d i r ec t  act ion i s  needed now; a Counci I canmittee working w i th  the  appropriate s t a t e  and 

federal agencies appears t o  be not on1 y a logical  extension of the review and advice r o l e  of  the 

Counci l but also a mechanism t o  insure adequate consideration of the  habi t a t  needs of f ishery 
resources addressed i n  i t s  f ishery management plans. This canmittee i s  concerned w i th  f ishery 
habi ta ts  i n  general, because of the  simi l a r i t i e s  i n  species requirments, and because it i s  necessary 
t o  approach these impacts w i th  a multispecl es understand1 ng and t o  carry out the  mandate o f  FCM4 
(reducing, where possible, dupl i ca t i on  o f  e f fo r t ) .  The canmi t t e e  makes recanmendations t o  the  Cwnci l 

as needed. 

This measure pa r t i cu l a r l y  addresses National Standard Number 3 which requlres management o f  the  
stock throughout i t s  range. Because author i ty  i n  the  estuaries and marshes l i e s  w i th  the  various 

states, the Council recommends coordinated e f f o r t s  f o r  hab i ta t  protection fo r  the  shrimp resource. 



8.5.1.3 Objective 3: Coordinate, Where Feasible, t he  Gulf Shrimp Management Programs 

Measure 5: The Gulf states are encouraged t o  adopt f l e x i b l e  management procedures which would 
provide regulat ion by administrat ive agencies o f  the  shrimp resources i n  in land waters and t e r r i -  

t o r i a l  seas. These agencies would operate w i th in  l eg i s l a t i ve  parameters but would have su f f i c i en t  

f l e x i b i l i t y  t o  perform such essent ial  tasks as se t t ing  the seasons, based on environmental monitoring. 

o The State of F lor lda I s  encouraged t o  conslder se t t l ng  i t s  regulat ions by general law rather 
than by special laws of local appl l ca t ion  and t o  codify a l  l such laws. 

o The State of Louisiana I s  encouraged t o  enact laws which would authorize LDWF t o  regulate 
shrimping a c t i v i t i e s  I n  I t s  t e r r i t o r i a l  sea. 

Rationale: The y i e l d  o f  the dominant shrimp stocks I s  re la ted t o  prevalent environmental con- 
d i t i ons  durlng the  estuar ine phase of growth. This dependency r esu l t s  I n  yearly var ia t ions I n  t he  

times a t  which shrimp reach a minimum useful s ize and begin t h e i r  o f fshore emigrations. 

I n  order t o  increase the y i e l d  of  shrimp, various minimum useful sizes have been established i n  
the Gulf region. Approprlate s t a t e  agencies are responsible f o r  monitoring t he  resource and opening 
and closing seasons based on evaluations of t h e i r  mni tor ing.  To accomplish t h i s  essent ial  task, the 
agencles must have sufficient flexibility t o  be able t o  estab l ish seasons based on in terpretat ions of 
current, relevant data. Without t h i s  f l e x i b i l i t y ,  shrimp are wasted through c u l l i n g  because s ta tutory  

seasons open on shrimp smaller than a useful size. - 
I f  the Gulf states adopt such f l e x i b l e  management where It does not already occur i n  conjunction 

w i th  a l  lowing a l  l shrimp caught t o  be landed, wasteful c u l l i n g  of shrimp should be eliminated; t he  
opening and closing o f  seasons w l l l  then be based on in te rp re ta t ion  of current data on t h e  shrimp 

populations. This management should not d ras t i ca l l y  a f f ec t  present seasons because the  f l e x i b i l i t y  
required would not normally ad just  the seasons m r e  than a few weeks. Also, programs can be devised 
t o  provide shrimpers w i th  su i tab le  lead time. Nor w l  l I t h l s  management measure r e s u l t  I n  a d ras t i c  

increase i n  the monitoring respons ib i l i t i es  of the various states, since programs are current ly  I n  
e f f e c t  t o  assess the major i ty of needed parameters. 

Measure 6: The Gulf states are encouraged t o  adopt reciprocal in terna l  management declslons 
f l e x i b l e  enough t o  allow j o i n t  management o f  shrimp w i th  other states and w i th  t he  Department o f  
Commerce. 

Rationale: Shrimp and shrimpers i n  t he  Gulf states a re  not l imited by s t a t e  o r  federal 
j u r i s d i c t  lonal boundari es. Migrations o f  these populations f ran one area t o  another requ i re  coor- 
dinated f l e x i b l e  management t o  be t te r  protect  the  b io log ica l  basis of the resource, t o  reduce 

conf l l c t s  among shrimpers and the  waste of resources, and t o  ease enforcement problems. 

The usefulness of such in te rac t ion  was evidenced i n  the  preparation o f  t h i s  management plan. The 
measures recommended herein are, i n  large part, r esu l t s  of  the in teract ion o f  s t a t e  and federal per- 
sonnel who suggested and assessed measures t o  reduce the  waste of resources and t o  enhance the  

industryls v i t a l  ity. As i s  appropriate, the f ina l  plan w i  I I r e f l e c t  the  open publ ic  review of these 
measures t o  insure t ha t  they are sound, acceptable, and designed t o  pranote conservation of our 
resources. The continued in teract ion o f  the appropriate s ta te  agencies w i th  the  GMFK i s  essential i f  
t he  shrimp resources i n  the area are t o  be harvested a t  optimum levels. 

I f  management measures were coordinated wherever feasible, the l i k e l y  r e s u l t  would: 

1)  provide a stronger base f o r  protect ing the  environmental basis of  the  resource; 



2 )  reduce waste o f  shrimp resources through the cooperative protection of shrimp smal l e r  than a 

minimum s ize f o r  an area; 

3) reduce con f l i c t s  between fishermen by coordinating, where feasible, such regulat ion measures 
as openlng and clos ing dates; 

4) ease enforcement problems; and 

5) reduce the cost of  management by coordinating the  monitoring, enforcement, and environmental 

assessment programs. 

8.5.1.4 ObJective 4: Promote Consistency wl th  t he  Endangered Species Act and Marine Mammals 

Protect ion Act. 

Measure 7: Develop and implement an educational program t o  inform shrimpers o f  the  current 
status of sea t u r t l e  populations and o f  proper methods o f  resusc i ta t ion and re tu rn  t o  sea o f  

incldentaily-captured sea tu r t les .  

Rationale: A i l  of the sea t u r t l e s  t ha t  inhabi t  the  U.S. Gulf of  Mexlco a re  l i s t ed  e i t he r  as 
threatened or  endangered and must be protected. The shrimp fishermen, therefore, need t o  be informed 
o f  the necessity of  fol lowing good conservation pract ices i n  r e l a t i o n  t o  t h i s  species. 

l nformed shrimpers would be prepared both t o  take adequate measures l n  releasing t u r t l e s  i n  a, 
v iab le  s ta te  and t o  glve r e l i a b l e  information on incldental  sea t u r t l e  capture. 

8.5.1.5 Objectlve 5: When Appropriate, Mlnimlze the  Incidental  Capture o f  F i n f i sh  by Shrimpers. 

Measure 8: Encourage research on and development o f  shrimplng gear which reduces incldentai  
catch without decreasing the  overa l l  e f f i c iency  o f  shrimping o r  excessively increaslng t he  cost  o f  
gear. This program would include current e f f o r t s  on an excluder panel t o  prevent accidental catch of - 
sea tu r t ies ;  examination of the feasibility of reducing the  harvest o f  shrimp smaller than a given 

s lze  through adjustments i n  t rawl  mesh s lze  and configuration; and development of  a traw 1 t o  reduce 
i ncldentai capture o f  f l n f  ishes ( includes e f f o r t s  on excluder panel, beam traw I, separator t rawl  1. 
However, the emphasis on gear development should not r u l e  out consideration of a l ternat ives such as 

seasonal area closures and shortened ltdragsw as cost e f f ec t i ve  methods of achieving deslred results. 
Implementation of measures t o  reduce incidental  catch should be phased I n  as means of assuring 

canpilance and al lowing order ly  d ispos i t ion of unsuitable gear. 

Rationale: This opt ion would generally reduce t he  waste not only of  marine resources but also of 
labor e f for ts ,  gear damage, and conflicts w i th  other users. Development and use o f  an excluder panel 
would great ly  reduce the Incidental  capture of sea t u r t l e s  and facilitate canpliance w i th  the  
Endangered Specles A c t .  

A shrimp t rawl  t h a t  i s  s i ze  se lect ive f o r  shrimp would al low protect ion o f  undersized shrlmp 
without area closures. Reductlon i n  incidental  catch o f  f i n f l s h  would reduce waste of these resources 

and conf i i c t s  wi th  the groundf i sh  and reef f l sh  f isheries. However, e f f o r t s  t o  reduce Incidental  
catch w i  l I negate the sale of bycatch t o  the human food and pet food processors i n  1979 (Mavar, per- 
sonal cmmunlcation). 

The ind i rec t  Impact of  t h i s  opt ion Includes the poss i b i l i t y  of  (1) a reduct ion l n  f i n f i s h  bycatch 

(usual ly discarded), (2) increases I n  predatlon on shrlmp by escaping f i n f i s h  predators, (3) increased 

c m p e t i t l o n  f o r  food and shel ter  between shrimp and escaping f i n f i s h  which occupy ecological niches 
s im i la r  t o  those of shrimp, (4) a reduction i n  the amount of food avai lable t o  scavengers, (5) a 



reduction i n  f i n f  i sh  growth r a t e  through stocks not being thinned out, (6) shrimpers might be able t o  

shrimp i n  areas not previously used, (7) s t imulate the  development o f  f i sher ies  u t i l i z i n g  escaping 

f ln f lsh,  and (8) t he  e f f ec t  of  discarding t he  bycatch on t he  f e r t i l i t y  of  the  area may be ascertained. 
The ecosystems should be mn i t o red  t o  determine the  best mix of  benefits. 

8.5.1.6 Objective 6: Minimize Conf l i c t s  between Shrimp and Stone Crab Fishermen. 

Stone crab traps are placed on the  bottom where they are inadvertent ly destroyed by shrimp 

trawlers. Trawling f o r  plnk shrlmp i s  done a t  n i gh t  when buoys are not v is ib le .  The loss t o  the  

stone crab f ishery  i s  estimated t o  be $80,000 per year (Table 1, Stone Crab EIS). 

Measure 9: Consistent wi th  t he  Stone Crab Management Plan, estab l ish a seasonal c losure o f  a 
por t lon o f  the  Dry Tortugas shrimp grounds I n  order t o  avoid gear c o n f l i c t s  wi th  stone crab fishermen. 

The area t o  be closed i s  out l ined i n  Table 8.5-10 and i s  general l y  shown i n  Fig. 8.5-7 and 8.5-8. The 

seasonal openlng of t h i s  area w i  l l not a f f ec t  the llTortugas Shrimp S a n d ~ a r y . ~  

As a r e s u l t  of  adopting t h i s  l i n e  f ran  the  Stone Crab FMP, the  seasonal exclusion o f  shrimp 
vessels from t h i s  inshore area would a1 low f o r  a longer growth period f o r  these general l y  smaller 

shrimp. The increase i n  pounds of shrimp landed has been estimated a t  60 thousand. The increase i n  
value due t o  growth from delay i n  harvest has been estimated t o  be $46.2 thousand. 

Rationale: The Stone Crab Fishery Management Plan contained a measure t o  avoid gear c o n f l i c t s  
between shrlmpers and stone crab fishermen. The seasonal c losure developed I n  t h a t  plan i s  a - 
reasonable compranise between the  requirements o f  these two groups and i s  incorporated i n t o  the  plan 

i n  order t o  provlde consistency. However, the  seasonal open1 ng of the  area out1 I ned i n  t he  Stone Crab 
Management Plan w i  1 l not a f f ec t  t h a t  area closed as the  "Tortugas Shrimp Sanctuaryw; t h l s  area I s  
closed t o  provide f o r  conservation o f  shrimp recru i ted t o  t he  Tortugas and Sanibel sttrimping grounds. 

8.5.1.7 ObJective 7: Minimize Adverse Ef fects  o f  Underwater Obstructions t o  Shrimp Trawling. 

Measure 10: The Gulf o f  Mexico Fishery Management Council w i l l  attempt t o  reduce, where 
feasible, t he  loss o f  of fshore t rawlab le bottom by establ ishing w i th in  GMFMC, a committee t o  monitor 
and review construction o f  of fshore reefs, w i th  a t ten t ion  t o  t he  needs o f  t he  reef  f i s h  and shrlmp 

user arouDs. 

Rationale: In  t h e  Gulf shrimp f lshery, there i s  a considerable loss of gear and t ime associ ated 
w i  t h  traw I s  becoming entangled on a r t  i f  i c i  a l  underwater obstruct ions. The adverse e f f ec t  o f  these 
obstructions must be minimized i n  a way consistent w l th  other nat ional interests. 

8.5.1.8 ObJective 8: Provide f o r  a S t a t l s t l c a l  Reporting System 

Data Which Shrimp Processors Must Submit t o  t he  Secretary o f  Commerce t o  Calculate DAP 

Shrimp processors i n  the  Gulf of  Mexico par t i c ipa te  I n  data collection programs of varied 
natures. Most states have some repor t ing requirements of processors; these requirements must be 
recognlzed p r l o r  t o  the  development o f  mandatory data systems f o r  the  Gulf Shrimp Management Plan. 
The comparabi I lty of the  requirements among the  states and t he  information co l  lected through the  

voluntary programs of the National Marine Fisheries Service must also be considered. 

Reporting requirements of the Gulf states are Iden t i f i ed  i n  sect ion 3.3.1, Management -- 
Institutions, Pol ic ies, and Jur i sd ic t ions .~  A b r ie f  summary f o r  each s t a t e  fol lows: 

Alabama--Seafood dealers are required t o  make m n t h l y  repor ts  of the  names and addresses of 

persons from o r  t o  whom fish, seafood, o r  other sal twater products o f  the  s t a t e  are purchased 



o r  sold, the quant i ty purchased from o r  sold t o  each vendor o r  buyer, and the date of each 
transaction. The data repor t ing requirements are not wel l  accepted. 

Florida--Individuals harvesting o r  buying shrimp f o r  canning, drylng, o r  shipping must s t a t e  
the  number of barrels of  shrimp caught or  so ld  each month and any other information FDN? may 
require. Wholesale dealers make quar ter ly  repor ts  on the  number o f  pounds purchased f ran  

commercial fishermen but t h i s  i s  not applied o r  enforced as t o  purchases o f  shrimp. 

Mississippi--Processing o r  landing f l rms are the po in ts  a t  which data on harvesting activities 
are  reported. 

Louisiana--Al l shrimp processing p lants  and dealers must keep records o f  the  date, quantity, and 
po in t  of  o r l g i n  of  each l o t  of  shrimp received. Reta i lers  must canplete a quar ter ly  repor t  on 

the  amount of  shrlmp purchased and the name and l icense number of the  sel ler. 

Texas--No repor t ing on processing a c t i v i t i e s  i s  required. Anyone who purchases shrimp f ran  the 
flsherman f o r  resale must repor t  monthly. 

Shrimp processors, ranging f ran dealers t o  canners, frequently provide information t o  t he  
National Marl ne Fisheries Service on a var ie ty  of  topics. The amount o f  product hand led, I t s  value, 
frozen shrimp holdings, and the  number o f  seasonal and fu l l - t ime employees are a l l  reported t o  the  

pub l i c  through the NMFS Current Flsheries S ta t l s t l c s  publ icat ion ser ies and Market News Reports. The 
information co l lec t ion  procedure involves voluntary cont r lbut lon of s ta t i s t i cs .  Although there may_ be 
previously unmeasured problems w i th  the  representativeness of the  s t a t i s t i c s ,  they do Iden t i f y  

poundage, locations, disposi t lon, and prices. In the  major l ty of instances species I den t i f i ca t i on  i s  
not maintained beyond the  dealer level. 

The NMFS information co l l e c t i on  e f fo r t ,  other U.S. government surveys on econanic a c t i v i t i e s  of 
businesses, and the repor t ing requirements o f  some states do not make fo r  a c l imate conducive t o  the  
successful addi t lon o f  another information system. Thus, the  management object ives concerning the  
processing sector t h a t  are proposed here requ l re  no add1 t iona l  Information co l  l e d i n g  programs. Then 
too, many shrlmp processors are involved i n  the  processing o f  other species, and, unt1.l a systematic 
program o f  1 nformation co l  lec t  ion on processing act i v i  ti es I S  developed, a spec1 es approach t o  data 

co l l e c t i on  could create a chaotic s i tuat ion. Instead, emphasis should be placed on improving t he  
coverage, frequency, and currency of the  exi  s t ing  voluntary system. When developed, canprehens ive 
information systems on processing a c t i v i t i e s  should show t h e i r  consideration o f  the  s t a t i s t i c s  t h a t  

r e f  l e c t  process1 ng capaci ty. 

Measure 11: A l l  s t a t i s t i c a l  repor t ing requirements w i l l  be mandatory. As a uni t ,  the  Gulf 
shrimp f lshery  i s  the  most valuable one i n  the  nation. I t  i s  also canplex and supports a large 
recreat ional e f f o r t  mainly l imi ted t o  inside s ta te  waters, as wel l  as a diverse commercial e f f o r t  

which ranges out t o  Gulf waters o f  200 t o  300 fathoms. Data useful f o r  wise management of  these 
resources includes the fol lowing (however, not a l l  i s  t o  be included I n  the  s t a t i s t i c a l  repor t ing 
program): 

A. Harvest i ng sector--a l l harvesters, recreat  ional and cmmerci a l  

1. Number of fishermen and mai l ing addresses. 

2. Boat o r  vessel: home port, length of hu l l ,  construct ion of hu l l ,  year bu l l t ,  number i n  
crew, type, make and model number of engine, type, slze, and number of gear, presence o r  

absence o f  s a l t  box, and, when developed and deployed, type o f  excluder panel used ( i f  
required). 



3. Catch data by boat o r  vessel including: date l e f t  port; date returned t o  port; date 

shrimp landed; catch and value by species, size, area, and depth; shrlmplng time by spe- 
c ies area and depth; s i ze  d i s t r i bu t l on  of catch including discards; species canposit lon 
o f  catch ( inc lud ing discards). 

B. Processing sector 

Number and locations of processing plants i den t l f l ed  by type of product, seasonal production 
o f  types and specles processed, and number of employees and seasonality of employment. 

Because of the  high cost of  gathering a l l  the  data l i s t ed  i n  A and B above, the  fo l lowing 
a l te rna t i ve  system i s  recanmended. The NMFS w i l l  be responsible f o r  the  design f o r  Council review, 
impiementation and management of  surveys t o  obta in  t he  necessary information t o  manage the  f lshery  

including, but not l imi ted t o  the fo l lowing guidelines: 

Statistics l repor t ing requirements recommended: 

1. Maintain a t  least  the ex is t ing  commerclal s t a t i s t i c a l  repor t ing system w l t h  more t imely  
pub1 ication. 

2. Require the co l lec t ion  of minimum data on catch, e f fo r t ,  b io log ica l  and socioeconunic in for -  
mation needed t o  manage t h i s  f ishery  under MFCMA. - 

3. Require mandatory repor t ing o f  selected shrimp fishermen and a l  l selected shrimp dealers 
and processors. Selection o f  respondents t o  be made by NMFS. 

4. U t i l i z e  the  vessel enumeration system t o  iden t i f y  sal twater shrimp fishermen. 

5. The Fisheries Survey Task Force of Southeast Fisher1 es Center w i  l l be respons i b l e  f o r  t he  
design, Implementation and management of t h i s  survey and w i l l  spe l l  out de ta i l s  on what I s  t o  
be col lected based on resources provided. 

6 .  Consideration should be given t o  improvement of the data base on bcat catch and t he  b a i t  
harvest I n s t a t e  waters. 

Rationale: Basic s t a t i s t i c a l  data are needed i n  monitoring the  f ishery  I n  order t o  insure the  
v i a b i l i t y  of  the stocks, t o  evaluate reasonable solut ions t o  conf l l c t s ,  and t o  provlde f o r  the  manage- 

ment of  the f ishery. 

8.5.2 A l ternat ive Management Measures Considered But Not Adopted 

8.5.2.1 No Action 

The Council has determined i n  the  plan t h a t  management o f  shrimp stocks i n  t he  FCZ can provide a 
higher y i e l d  o f  shrimp i n  both weight and value. Manaqement measures, therefore, were developed t o  
provide t h i s  optimum y i e l d  from the  fishery. Taking no act ion would r esu l t  i n  continuing waste from 

c u l l i n g  and discard of small shrimp, degradation o f  shrimp habitat, con f l i c t s  among users, and inade- 
quate s t a t i s t i c s  t o  monltor the f ishery. Implementation o f  management measures w i l l  serve t o  address 
and meet the  obJectives of the  plan. 

The ant ic ipated benef i ts  and costs presented e a r l l e r  from management measures i n  t h i s  plan pro- 
v ide a comparison wi th  a "no actionv1 al ternat ive. Without these measures, e i t he r  the  s ta tus quo would 
prevai l ,  as i n  the  case of shrimping i n  t he  Texas FCZ, o r  t he  Tortugas area would continue t o  experi- 

ence a lower t o t a l  y i e l d  than when the t r ad i t i ona l  nursery area was closed by Florida. 



8.5.2.2 Size and/or Season Regulations 

1. Modify Any o f  the  Minimum Size Ranges o f  White Shrimp Seasonally Imposed by the  Gulf States 
and/or Establ ish Minimum Size Ranges f o r  White Shrimp I n  t he  Fishery Conservation Zone (FCZ). 

Minimum s lze l im i ts  requi re  cu l  i I ng and discarding of smal l shr Imp, a wasteful and sel f-defeat ing 
practice. The purpose, t o  d i rec t  f lshing e f f o r t  toward larger, more valuable shrlmp, can more construc- 
t i v e l y  be attained. Thls plan uses closed areas and seasonal closures on small shrimp t o  accanpllsh 

the objective. 

No s ize restrictions are proposed I n  the  FCZ but the management regime selected should encourage 
harvesting In  the FCZ o f  the  optlmum weight and value, and the plan encourages states t o  permit  the  

landing of any s ize shrimp from open areas. 

Because the f ishery  f o r  white shrlmp i s  Inshore, the  plan suggests t h a t  states Iden t i f y  and close 
t o  t rawl ing those areas i n  t h e i r  in terna l  waters and t e r r i t o r i a l  seas where shrimp are t oo  small f o r  
best local use. 

The ex is t ing  minimum s ize patterns as current ly  out i lned by the  states do not appear t o  threaten the  
b io log lca l  basis o f  the resource. As the  s i ze  of shrimp i s  f requent ly associated w i th  the  area and depth 
o f  harvest, the a b i l i t y  of the f l e e t  t o  harvest the resource would be affected I f  the  minimum s ize  were 

changed; boats could be dislocated o r  excluded from the  f lshery. Addit ional ly, as m s t  states current ly  
impose s lze regulat ions based on local industry demands, 10-1 processors l n  the  Gulf could be disrupted. 

2. No Size Regulation 

No s ize  regulat ion wi th  no area closures t o  protect undersized shrimp would l l k e l y  r e s u l t  i n  a 
harvest wi th  a wider range o f  sizes. The mlx would consist  of  m r e  smaller s i ze  shrimp and con- 
sequently less large shrimp. Because there are few s u f f i c i e n t l y  developed markets f o r  t he  smaller 
ranges of shrimp except I n  Loulsiana, discard could be expected t o  increase, resu l t i ng  i n  greater 
b io log ica l  waste. I t  could also be expected t o  resu I t  i n  a greater concentration of f ishing e f f o r t  i n  
nearshore and Inland waters on Juvenile shrimp. Thls could r e s u l t  I n  a decreased harvest f o r  deep- 
water vessels. More shrlmp would be harvested, but wl th  less t o t a l  poundage and lower t o t a l  value. ' 

3. Determine Preferred Minimum Size and Regulate Area and Season f o r  That Size. Allow 
Retention o f  A l l  Catch Reaardless o f  Size 

Thls approach has been proposed I n  those measures which estab l ish seasonal closures f o r  areas 
o f f  of  Texas and F lo r lda  as an extension of present s ta te  management schemes, as wel l  as i n  Option 3, 
Section 8.3.1.1, where it I s  suggested t h a t  the  Gulf states consider such delineations and closures. 

Adopting a no s lze  regulat ion w i l l  take s t a t e  act ion by Mississippi  and Alabama since presently 
s ta te  laws p roh lb i t  catching small shrimp. 

The shrlmp f ishery  has a number o f  processlng e n t i t i e s  (e.g., fresh, frozen, canned, etc.), each 
o f  which contr ibutes t o  the economy of the  nation, and each of which has preferred sizes. I f  t h l s  
a l te rna t i ve  were implemented, it would provide protect ion f o r  the  resource u n t i l  t he  preferred mlnimum 
s lze  f o r  the  area were attained thus delaylng the harvest. Some processors might be disrupted tern- 
porar i  l y  due t o  the  loss of f resh shrimp during the time of closure. The congestion of boats and 
vessels w i th in  open waters could Increase, In tens i fy ing con f l i c t s  over t rawlab le space. The ellmina- 
t i o n  of forced discard would reduce b io log ica l  and economic waste. 

Those shrimpers who have t r ad l t i ona l  l y  f ished I n  an area of c losure wou I d  be displaced. Boats 
smaller than 47 fee t  I n  length would not be en t i r e l y  displaced as a closure o f  an area i n  t he  FCZ 



would s t i  l l permit shrimplng w i th in  a state's inland and t e r r i  t o r i a l  waters. Those using deepwater 
vessels would move t o  fu r the r  f i sh ing  grounds t h a t  were not w i t h i n  the  area of c losure w i th  an at ten-  
dant increase I n  fue l  consumption. The extent of  the d is locat ion would depend on the  areaiclosed. 

4. Establ ish a Minimum Shrimp Count Size i n  the  FCZ, Under Which White Shrimp May Not Be 
Reta i ned 

White shrimp which reach the FCZ are large enough t o  comply w i th  the  landing laws of the adjacent 

area. There i s  no need t o  protect  undersized white shrimp i n  the  FCZ because recruitment o r  growth 

overf lshing i s  not evident there. 

The imposit ion of a minimum s ize count w i th  a forced discard i s  unnecessary and would r e s u l t  i n  
increased biolog!cal waste due t o  the  cu l  l i ng  of shrimp smal l e r  than perm1 tted, I f  and when they 

should occur there. 

5. Establ ish a Cooperative Seasonal Closure t o  Shrimping I n  t he  FCZ o f f  Texas w i th in  20 fathoms 
i n  June and Julv t o  Protect  Undersized Brown Sh r im~  

Currently, the Texas t e r r i t o r i a l  sea i s  usual ly closed f ran June 1 through July 15. There i s  a 
variable, but o f ten substant ial  discard of smal l brown shrimp i n  t he  t e r r i t o r i a l  sea and FCZ 
associated w i th  Texas during the May-August period. This closure reduces the  b io log ica l  waste t h a t  
presently occurs when large quant i t ies  of  undersized shrimp are discarded. 

- 
The extension of the  closed season t o  20 fathoms i n  the  FCZ was considered because Texas 

researchers found t h a t  smal l shrimp usual l y do not extend beyond 20 fathoms. Shrimp of t he  preferred 
s ize do occur beyond t h a t  depth o f f  the central  Texas coast w i th  i nfrequent mixi ng o f  smal l e r  sizes. 
The 20 fathom isobath i s  about 20 mi les from shore i n  the  study area but i s  much closer on the  lower 

Texas coast and more than 50 miles of fshore near Louisiana. Size d i s t r i bu t i on  of fshore I s  as much a 
funct ion o f  distance as depth. Shrimp fishermen document occasions when small shrimp a re  taken beyond 
t h i s  depth. 

Because a meandering depth contour was not pract ica l  as a l i n e  of closure, various distances f ran  
shore were suggested as al ternat ives. 

Closure o f  only a por t ion o f  the FCZ would cause substantial enforcement problems i n  m n i t o r i n g  
t he  area o f  l imi ted closure. Because the  l i n e  of c losure i s  based on a depth dellneation, there may 
r e s u l t  some hardship t o  fishermen attempting t o  stay Just  beyond the 20 fathom range. Texast present 
t e r r t o r i a l  sea closure i s  d i f f i c u l t  t o  enforce because vessels mve  inshore under cover of  darkness 
when shrimplng occurs. The enforcement costs requi r ing f u l l  at-sea pa t ro ls  were estimated by NMFS t o  
be $202,400. 

6. Establ ish a Cooperative Seasonal Closure o f  the  T e r r i t o r i a l  Sea o f f  o f  Texas and t he  
Associated FCZ w i th in  30 Nautical Mi les t o  Protect Undersized Brown Shrimp 

This a l te rna t i ve  i s  s im i la r  t o  the prevlous measure. It i s  an extension o f  present Texas manage- 
ment pol ic les. Currently, the Texas t e r r i t o r i a l  sea I s  usual l y  closed f r an  June 1 through July 15. 
There i s  a variable, but o f ten  substant ial  discard of brown shrimp i n  the  t e r r i t o r i a l  sea and FCZ 
associated w i th  Texas during the May-August period. This closure would reduce the  b io log ica l  waste 
t h a t  presently occurs when large quan t i t i es  of  undersized shrimp move beyond t h e  s ta te 's  c losure of 
t he  t e r r i t o r i a l  sea. The 30-mile l i n e  was considered t o  provide a zone beyond which most shrimp would 
provide an optimum y i e l d  i n  wetght and value. 

With support from i t s  advisory panel, the  Counci I has determined t h a t  a p a r t i a l  c losure o f  t he  
FCZ i n  t h i s  instance would be ineffect ive. Shrimping l s  done a t  n i gh t  and vessels can move i n t o  t he  



closed area t o  fish. Small shrimp do move f a r  of fshore on occasion. Only seven percent o f  shrimp 
landed from Gulf waters o f f  Texas dur i  ng t h i s  period came from beyond 30 m i  les. The a l te rna t i ve  of 

expanding the closure t o  encompass the  e n t i r e  FCZ associated wi th  Texas was adopted. The enforcement 

costs requi r ing f u l  l at-sea pat ro ls  were estimated by NMFS t o  be $136,000. 

8.5.2.3 Spawning Area Closures 

1. Protect Spawning White Shrimp From.Harvest i n  Ap r i l  Through July 

Although white shrimp have the  shallowest depth range of the three major species and a re  f ished 
extensive1 y throughout t h e i r  range, catch-ef f o r t  data do not ind icate a decl l ne as a resu I t  of 

recruitment overfishing. Data a lso ind icate mu l t ip le  spawnlng of white shrimp I n  a season w i th  wide 

ranging spawning areas which are d i f f i c u l t  t o  delineate. 

No sc i en t l f  i c  data e x i s t  t o  show an advantage f ran protect ing spawning shrimp. There i s no 

re la t ionship between the  number of spawners and recrui ts.  

2. Establ ish a T r i a l  Sanctuary i n  Ap r i l  and May i n  the  FCZ South o f  Misslssippl  t o  Protect  
Soawnina White Shrimo and Assess Soawner Recrui t  Relationshlo 

I n  recent years there has been a decl ine fn the  white shrimp f ishery  o f f  Mississippi  and Alabama. 
Because white shrimp l i v e  i n  the  bays, sounds, and inshore Gulf, they are heav i ly  f ished thratghout 
t h e i r  range. Some fishermen have suggested t h a t  heavy f i sh ing  on spawning adul ts  o f f  Mississippi  m y  
be a factor  i n  t he  decl ine o f  stocks I n  t h a t  area. Best ava i lab le  scientific data, however, show no 
re la t ionship between the  number of spawners and subsequent number o f  r e c r u i t s  t o  the fishery. 

Establishment o f  a seasonal sanctuary f o r  the  spawners would r e s u l t  i n  the  loss of the  spr ing 
catch fn t ha t  area wi th  no evidence of j u s t i f i ca t i on .  

3. Close the  Offshore Waters o f  t he  Northern Gulf (Fishery Conservation Zone and T e r r i t o r i a l  
Sea) t o  A l l  Shrfmoina from Aooroximatelv Aa r i l  15 t o  Aooroximatelv June 15 Each Year ( A t  

Least East o f  the  Missi3sippI River). 

4. Area Closures t o  Protect  Soawnina Pooulations o f  Brown Shrimo 

5. Area Closures t o  Protect Spawning Populations o f  Pink Shrimp 

The same ra t iona le  f o r  r e j ec t i on  was es tab l i  shed f o r  measures 3, 4, and 5 as f o r  a l  l other 
proposals f o r  protect ion o f  spawning shrimp. There a re  no s c l e n t i f  i c  data t o  support a measure t o  
protect  spawni ng shrimp because no r e l a t  ionship between number of spawners and subsequent number of 
r ec ru i t s  t o  the  f ishery  has been found. 

6. Area Closures t o  Protect  Spawning Populations o f  Royal Red, Rock and Seabob 

Royal reds ( o f f  St, ~ u ~ u s t i n e ,  F lor ida)  a re  be1 ieved t o  spawn during the  winter. Unlike other 
speci es o f  shr Imp, they are harvested over several year classes. 

The area o f  spawning f o r  rock shrimp has not been determined as they a re  not believed t o  be 
estuarine dependent, 

Seabobs spawn fn the  Gulf o f f  of Louisiana during July-December. They are not estuar ine 
dependent. 



Present data on a l  l th ree  species i s  incanplete. Rock and seabob shrimp have been harvested 

mainly as an incidental  bycatch. Spawning area closures would be d i f f i c u l t  t o  iden t i f y  and might 

conf l id wi th  peak harvesting f o r  the  major species, thus r e s t r i c t i n g  shrimpers i n  those areas so 

closed, and d isrupt ing local processors. This cculd be an unnecessary d isrupt ion as there i s  no 

apparent spawner-recrui t r e l a t  Ionship. 

8.5.2.4 Licensing and Data Col lect ion 

1. A NoGost Permit Be Issued t o  nRecreationatn Shrimpers (Trawlers Only) 

This measure wou I d  permit  ident i f  I ca t ion  and determination o f  the  e f f o r t  by recreat ional 
shrimpers i n  t he  FCZ. Substantial costs  would occur i n  t he  governmental sector. These costs  appear 
un j us t i f  fed because most recreat ional shrimping occurs w i t h i  n inland and nearshore waters. 
Recreational shrimpers w i  I l be fdent if fed by a vessel enumeration system through s t a t e  boat regfs t ra-  

t ion. 

2. Numerous Recommendations Were Considered Dealing With the  Licensing o f  D i f f e ren t  Types o f  
Traw l s 

Costs o f  implementing t h i s  type o f  regulat ion would be substant ial  t o  f ishermen w i t h  no bend  i t s  
t o  be derived f ran such regulation. l den t i f l ca t i on  o f  users i s  t o  be obtained through a vessel 
enumeration program. - 
8.5.2.5 Limited Entry and Gear Res t r i c t ions  

Management schemes designed t o  prevent b fo log lca l  over f ish ing o r  r es to re  a f ishery  stock a re  
usual l y  formulated around gear rest r ic t ions,  s i ze  o r  catch l imf ts, and closed seasons o r  areas. These 
type schemes do nut address e f f ec t i ve l y  the canmn property resource problem. Limited entry i s  a t o o l  
t h a t  attempts i n  par t  o r  t o t a l  t o  deal w i th  the  canmn property problem by: ( 1 )  select ing those t h a t  
may have access and (2) al lowing people t o  qua l i f y  f o r  access by using econanic c r i t e r i a  such as 
taxes, auctions, leases o r  ou t r i gh t  endowments f o r  t he  r i g h t  t o  fish. 

Three basic approaches e x i s t  f o r  accanpl ish ing l lmited entry. The f f r s t  i s  t o  l icense a l  l users 
o f  the f ishery  and then issue no more fu tu re  licenses. This essen t ia l l y  freezes ef for t ,  l i m i t s  
expans ion, t ransfers property r i g h t s  f r an  t he  pub l i c  sector t o  the  f ishermen, and a1 lows technology t o  
increase. Since licenses are usual ly transferable, entry i s  not  ac tua l l y  l imited, j u s t  e f f o r t  t o  a 
degree. The second method i s  t o  I n s t i l u t e  landi ng q w t a s  per c r a f t  thrargh t h e  issuance o f  stock cer- 
t i f i c a t e s  which can be bought and so ld  among fishermen. This method i s  nut  a t t r a c t i v e  f r an  a purely 
econanic standpoint s ince t h e  cap i ta l  invested i n  vessels remains i d l e  a f t e r  q w t a s  a re  reached. The 
t h i r d  method fs  the  use of d i r ec t  taxes, l icense fees and/or auctions f o r  t h e  r i g h t  t o  fish. This 
method can cont ro l  t he  amount o f  f i sh i ng  e f f o r t  and i s  e f f ec t i ve  fn tax ing away t h e  econanic r e n t  
generated i n  t he  f ishery  during periods o f  prosperi ly. If t he  primary management obJective i s  maxi- 
mizing the  re tu rn  t o  society as a whole f r an  the fishery, t h i s  method provides t he  most e f f i c i e n t  

techniques f r an  the standpoint o f  econunfcs t o  accanplish t h i s  objective. 

Several provisions o f  t he  M F W  are  important t o  l fml ted access systems. Section 303tb) ( 6 )  
establishes the  au thor i l y  t o  estab l ish l imi ted access systems subject t o  the  consideration o f  a number 
o f  considerations. Section 303(B)(1) establishes the  r i g h t  t o  obta in  vessel permits and charge fees 
f o r  the  permit. However, Section 304(d) established t h a t  the  level o f  t he  fees sha l l  nut exceed t he  
administrative costs incurred I n  issuing such permits. Section 301(a)(5) indicates t h a t  management 
measures where pract ica l ,  sha l l  pranote e f f i c iency  i n  t he  u t i l l z a t l o n  of f ishery  resources; except 
t h a t  no suc'h measure shal l have econanic a l  locat ion as i t s  sole purpose. 



These s t ipu la t ions  o f  the  ac t  thus al low t he  lmplementatlon of l imi ted access systms. However, 

t he  r e s t r i c t i v e  qua1 i f  icat ions a re  such t h a t  any l lmited access s y s t m  designed only t o  accanpl l sh  pure 

econanic e f f i c iency  f ran  the  standpoint of society as a whole (such as al lowlng only the  maxlmum e c e  
n a r c  y i e l d  level of e f f o r t )  would nut be a l  lowed. One of the  necessary optlons i n  a purely econanic 

l im i ted  entry system I s  t he  abl l i ly t o  levy a tax o r  fee a t  a high enough r a t e  t o  tax away econanic 
r e n t  generated i n  the  f lshery. Section 304(d) would probably not a l  low hlgh enough fees t o  be charged 

t o  permit this.  Management measures designed t o  achieve the  maximum econanic y i e l d  i n  t h e  f ishery  
could be interpreted as measures w i th  econanic a l loca t ion  as t he  sole c r i t e r i a .  Sectlon 301(a)(5) 

probably would nut permit this.  Essent ia l ly  the  implementation o f  a l imi ted access system could be 

lmplemented which would I n  e f f ec t  create property r i g h t s  l n  t h e  f ishery  t o  t he  fishermen. Then since 

high enough fees could nut be charged t o  tax  away econanlc ren ts  generated, t h e  benef i ts  of t h e  canmn 
property resource would be given t o  the  flshennen, ra ther  than t o  socieh/ f o r  t he  pub l i c l y  owned 

resource. 

Impose Limited Entry i n  t h e  Fishery Conservation Zone 

Provided there was no Increase I n  e f f o r t  i n  t he  s ta test  waters, the  fmposit ion o f  l imi ted entry 
i n  the FCZ would have substant ial  econanlc impact. The catch per u n i t  of e f f o r t  could be expected t o  
i ncrease and provide s tab le  incanes f o r  those permitted t o  pa r t i c i pa te  i n  t h e  f ishery. There would be 
reduction i n  the  amount of disturbance t o  t he  benthic hab i ta t  as we1 l as possfble reduct ion i n  t he  
i ncldental capture o f  associated f lsheries. There wou I d  be an overal l decrease I n  consumption o f  fuel  
w i t h i n  the fndustry as wel l  as reduced c o n f l i c t s  over space f o r  t r a u l i n g ' f n  t h e  FCZ. Incidental  f a c  
t o r s  such as lack of i ce  supplies could be expected t o  Improve. 

- 
Without a l i m i t  on ent ry  i n  t he  states'  waters, t h i s  measure cculd a lso  be expected t o  r e s u l t  I n  

In tens i f i ed  e f f o r t  i n  waters w l t h i n  s t a t e  Jurfsdict lon. The Increased pressure on Juvenile shrimp I n  
these areas may decrease t he  poundage o f  y i  e l  d harvested by deepwater vessels. Add; t l ona l  ly, it might 
be d i f f i c u l t  f o r  people nut present ly i n  t he  f lshery  i n  t he  FCZ t o  par t ic ipate,  pa r t i cu l a r l y  young 
people. Excessive econanlc r en t  may accrue t o  fndusey members because o f  t he  current  limitations 
provided by the MFCMA. 

The measure was nut recanmended because there i s  i n su f f i c i en t  data on who l s  using t h e  resource, 
on what the benef i ts  ( i f  any) t o  society a t  large would be, and on how methods t o  l i m i t  entry would be 
made consistent w i th  the  mandates of MFCMA. The only study examining maximum econanic y l e l d  f n  t he  
f lshery  was f o r  the  year 1973 and i s  nut consistent w i th  current  e f f o r t  levels and t h e  industry 
s f ha t i on .  A complete discussion o f  overcapi ta l izat ion i s  presented fn  Section 3.5.2.3. 

2. Various L iml ta t lons on t h e  Width, Mesh, and Type o f  Trawl 

Regulation o f  t he  width, mesh, and type o f  t rawls  might reduce disturbance o f  the  benthic habf- 
ta t ,  reduce conf l l c t s  over t raw l ing  space, and reduce t he  incidental catch o f  associated f isherf  8s. 
As the fndustry i s  present ly using the  most efficient gear econanically available, changes rendering 

current  gear useless cat  I d  r e s u l t  i n  f ncreased costs t o  the  f ishermen as we1 l as' t h e  consumer. Addi- 
t i ona l  ly, such r es t r i c t i ons  car I d  reduce the  catch per uni  t o f  e f f o r t  and poss lb ly  r e s u l t  i n  lay-of f s  
I n  the 'processi ng Industry. There i s  ev l dence t h a t  gear r e s t r i c t  ions actual l y increase capi t a l  f za t  ion 
and cosfs (Johnson and Toevs, 1979). 

8.5.2.6 Recamnend Consideration t o  Change Endangered Species Act t o  Permit Incidental  Catch and 
Release o f  Sea Tur t les  

Sea t u r t l e s  prutected by the  Endangered Specles A c t  may be captured unwf t t i ng ly .  Even though 
shrimpers may release t he  t u r t l e s  unharmed, they are i n  technical v i o l a t i on  o f  t he  A c t  when they cap- 
t u r e  an endangered tu r t le .  The suggestion was made t o  recanmend t h a t  t he  A c t  be changed t o  provide 
f o r  lnc i  dental capture and release o f  endangered and threatened tur t les .  



This proposal was rejected as being beyond the  author i ty  of  the Council 's planning respan- 

sib1 l i t y o  

Management Measures f o r  Foreign Fishing 

Current ly there i s  no foreign f i sh ing  fo r  shrimp i n  t he  U.S. Gulf of  Mexlco, nor are there appl i -  
cations fo r  the only stock (royal  red shrimp) which has an estimated surplus i n  1980 and 1981 f o r  

t o t a l  a1 lowable level of  foreign f i sh ing  (TALFF). Measures t o  provlde catch data and area/depth 
r es t r i c t i ons  t o  e l iminate non-surplus bycatch w i l l  be speci f ied i n  the permits o r  i n  the  regulat ions 

as may be approprlate. In  addi t ion, the  Secretary i s requested t o  place t he  f o l  lowi ng three r es t r i c -  
t i ons  on any foreign nat ion f ishing f o r  royal  red shrimp were adopted by the Counci I. 

1. Foreign f i sh ing  f o r  royal  red shrimp i s  t o  be accomplished by trawl;  however, gear other than 
standard shrimp t rawl  may be used a f t e r  approval by the Secretary a f t e r  consultat ion w i th  
the  Counci I. 

2. Foreign f i sh ing  f o r  royal  red shrimp i s  t o  be permitted only i n  depths beyond 100 fathoms. 

3. Bycatch o f  foreign vessels f i sh ing  fo r  royal  red shrimp i s  t o  be monitored and the  Secretary, 
a f t e r  consultat ion w i th  the Council, may requi re  appropriate conservation measures. 

8.5.4 Relationship o f  Recommended Measures t o  Ex is t ing Laws and Po l i c ies  

8.5.4.1 Other Fishery Management Plans Prepared by a Councf l or  t h e  Secretary 

The plan i s  consistent w i th  the Stone Crab Management Plan, the  D r a f t  Reef F ish  Management Plan, 
and the  current status o f  the  Groundf i sh  Plan. 

8.5.4.2 Federal Laws and Po l i c ies  

The plan attempts t o  be consistent w i  t h  the Endangered Species A c t  and Marlne Mammals Protect ion 
A c t .  Section 7 consultations have been requested from appropriate federal agencies t o  assure con- 
formance (EIS Appendix B, Exh ib i t s  1 and 2). 

8.5.4.3 State Laws and Po l i c ies  

The fol lowing sect ion contains a discussion o f  the  re la t ionship between the  shrimp plan and t he  
ex ts t ing  s ta te  laws and pol ic ies. Where df screpancf es a re  apparent, they a re  pointed out f o r  con-. 
s iderat ion by the appropriate state. 

Texas Laws and Pol ic ies: 

Relationship t o  8.5.1.1, Measure 2: 

The Texas t e r r i  t o r i a l  sea i s  closed f ran June 1 t o  July 15 t o  protect  smal l brown shrimp dur i  ng 
t h e  maJor emigratibn period. Based on sound bto log ica l  data, the  season may be extended t o  no more 
than 60 days by the Texas Parks and W i l d l i f e  Cunmission changing the  opening o r  c los ing dates. 
Currently, white shrimp w i th in  four fathoms may be harvested during the  closed season. 

Texas, i n  1981, eliminated i t s  minimum s ize r e s t r i c t i o n  on Gulf shrimp contingent on there being 
a shrimp FMP i n  place which provides f o r  a cooperative seasonal c losure of Gulf waters adJacent t o  
t h a t  state's t e r r i t o r i a l  sea. 



Relationship t o  8.5.1.1, Measure 3: 

The Texas Parks and W i  I d I i  f e  Department current1 y has the  f l ex i  b i  I f t y  t o  determine opening and 
closing o f  the  summer season i n  outside waters. However, the department has no f l e x i b i l i t y  i n  deter- 

mining the  time of the  winter closed season. , 

Section 77:062 might be amended t o  provide the  Canmisston the  author i ty  t o  change t he  opening and 
closing o f  both the summer and winter season (or  areas), the  decf s lon t o  be based on sound b io log ica l  

data acquired through sampling. Conceivably the  seasons (or  areas) cculd then be opened when shrimp 

have reached the s ize desired. 

A 1979 amendment t o  the Texas Shrimp Conservation A c t  provides f o r  some bays t o  serve as shrimp 

sanctuaries i n  which no shrimp t rawl ing I s  permitted. 

Relationship t o  8.5.1.3, Measure 5: 

The Parks and Wl I d  l i f e  Commission i s  vested w i  t h  cont ro l  o f  the  Texas shrimp f tshery and i s  
authorized t o  estab l ish ru les  and regulat ions f o r  t he  conservation and management of  shrimp. A t  
present, the Commission has only minimal f l e x i b i l i t y  i n  determining the seasons. Texas might amend 
the statutes and c lear l y  estab l ish t h a t  the Commission has f u l l  f l e x l b l l l t y  t o  se t  seasons based on 

t h e i r  environmental monitoring. 

Relationship t o  8.5.1.3, Measure 6: 

The Texas s ta tu tory  scheme provides the Department the author i ty  t o  negot iate reciprocal 
agreemenTs w i  t h  other states. However, agreements are l i m i  ted t o  the  appl [ c a t  ion i n  Texas' cont lguous 
zone of another s ta te 's  shrfmpf ng regulat ions t o  c l  t izens of t h a t  state. The Department also has 

l imited author i ty  t o  cooperate w i th  the  Gulf Counci l i n  developing a f ishery management program. 

Texas might broaden the  Department's author i ty  t o  al low it t o  enter i n t o  any reciprocal 
agreements necessary t o  insure coordi nated management w i  t h  other i nterested states. Addit ional ly, t he  
l im i t a t i on  on the  Department's author i ty  t o  cooperate w i t h  the  Gulf Council puts t he  s t a t e  i n  a 

d i f f i c u l t  position. Texas might make cooperative management easier by repeal ing Sec. 79:002, which 

l lm f ts  the  author i ty granted i n  Sec. 79:OOl. 

Relationship t o  8.5.1.5. Measure 8: 

There i s  a Special Game and F ish  Fund (Sec. 11:031-11:033) ava i lab le  f o r  varied uses approved by 
the Legislature. Since the  Department i s  authorized t o  conduct research on the  use o f  trawls, nets, 
and other devices f o r  tak ing shrimp, there are funds t o  carry out t h i s  measure i f  required by t he  

s ta te  agency and appropr i ated by the Leg I s l ature. 

Relationship t o  8.5.1.8, Measure 11: 

The Department o f  Parks and W i l d li fe  f s authorized t o  acquire ce r t a i n  data f r an  a l  l I lcenses, and 
dealers purchasing seafood from fishermen fo r  resale are required t o  repor t  quant i ty and value of 

products. 

Other measures would have l i t t l e  o r  no e f f ec t  on ex is t ing  Texas law and pol ic ies. 

Louisiana Laws and Pol ic ies:  

Relationship t o  8.5.1.1, Measure 3: 



Louisiana has designated ce r t a i  n areas as llsanctuarf es,I1 closed t o  most forms of shrimpi ng (R.S. 
56:801); these areas, however, are l imi ted i n  scope. I f  Louisiana adopts the  sanctuary concept 
(Management Measure No. 31, l eg i s l a t i ve  act ion would be needed t o  implement t h i s  p rwts fon :  t he  

Louisiana leg is la tu re  might amend R.S. 56:493, author iz ing the  Department of  W i l d l i f e  and Fisheries 
t o  designate areas as needed, o r  it could create sanctuary areas by special provtslon. ( I t  I s  

noteworthy that, during 1975, a ser ies of publ ic  hearings on the  feasfbi  I ity of establ ishing 
addit ional sanctuaries was held throughout the  state. A rencmal o f  these e f f o r t s  appears just i f led.)  

Louisiana's present management procedures d iv ide the  waters i n  which shrimp a re  found i n t o  inside 
and outside waters. Because of the  i nde f i n i t e  nature of Loufsianafs water/land interface, the  
def i n i t i ons  are qu i t e  precise, and the s ta tu te  draws the  l i n e  del ineat ing these waters. I f  a sanctuary 
area i s  designated, Louisiana might create these div is ions: the sanctuary waters, Inside waters 
(which would r e f e r  t o  open bays), and outside waters as already defined. The exact del lneat ion o f  the 

sanctuary areas may be d i f f i c u l t  and perhaps l i k e l y  t o  r e s u l t  i n  legal challenges and enforcement 
problems. The s ta te  might grant t h i s  author i ty  t o  the LDWF by amending R.S. 56:495 t o  provide f o r  t he  
desIgnatIon of the protected areas i n  t he  same manner t h a t  inside and outside waters are determined; 
however, It may be more feas ib le  t o  permit LDWF t o  open and close areas as appropriate (R.S. 56:497). 

Relationship t o  8.5.1.3, Measure 5: 

The W i l d l i f e  and Fisheries Commission does not have exclusive cont ro l  o f  the  shrimp f ishery  o r  
shrimp industry. Although the Commission i s  authorized t o  open o r  close seasons occasional l y  a t  times 
other than the regular seasons and may set special seasons f o r  a l l  o r  pa r t  of  the  inside waters, the  
two major seasons are se t  by statute. These seasons apply only t o  inside waters and a re  determined by 
sampling data; the  Commission has only minimal f l e x i b i l i t y  i n  se t t i ng  the spr ing season and none i n  
se t t i ng  the  f a l l  season. 

To provide the f lex fb f  Il ly necessary f o r  t he  best y ield,  Louisiana might amend R.S. 56:497, 
g iv ing  the  Comm~ssion the  author i ty  t o  estab l ish open and closed seasons w i t h i n  both inside and out- 
side waters. These seasons should be determined on the  basis of  b io log ica l  data acquired through 

sampling, such as are current ly  used t o  determine the  opening o f  t he  spring season. 

Selatlonship t o  8.5.1 -3, Measure 6: 

The Department of  W i  l d l  i f e  and F isher ies i s  authorized t o  enter i n t o  reciprocal agreements w i  t h  
Mfsslssippf and Texas f o r  t he  prutect lon o f  aquatic l i f e  found wt th in  canmn waters. While t h i s  
provides par t  o f  the framework f o r  reciprocal agreements, Louisiana might consider leg is la t ion  
author iz ing the Department o f  W i l d l i f e  and Fisheries t o  enter i n t o  appropriate agreements w i th  
Alabama, Florida, and the  Gulf  Councl I, as we1 l as w i th  Texas and Mississippi .  

Relationshfp t o  8.5.1.5, Measure 8: 

Louisiana current ly  has s u f f i c i e n t  author i ty  t o  implement t h i s  measure and does i n  f ac t  conduct 
such research. 

Relatlonshtp t o  8.5.1.8, Measure 11: 

The Department of  W i l d l i f e  and Fisheries i s  authorized t o  acquire ce r ta in  data f r an  canmrc ia l  
shrf mpers and processors, but enforcement i s I imlted. Louisiana has no provi  sions f o r  co l  lec t ing data 
from recreat ional shrimpers. 

Other measures would have l i t t l e  o r  no ef f e d  on Louisiana's ex is t ing  laws and pol ic ies. 



Mlsslsslppl  Laws and Pol lc les: 

Relatlonshlp t o  8.5.1.1, Measure 3: 

The Misslssf ppl Marl ne Conservatfon Cmmf ssfon I s  author; zed t o  enact a1 l regulations necessary 
f o r  the "protect ion, conservatlon, o r  propagatlon of a l  l shr Imp.. ." (Sec. 49-15-15 3 k). The 

Cmmisslon has prevlousl y enacted ordinances closing cer ta in  areas t o  shrfmpl ng 1 n order t o  protect 
Juvenlle stage shrlmp. For example, the  Commlsslon has closed t o  a l l  but b a l t  shrimpers t h a t  po r t ion  
o f  the  state's waters ly lng o n e h a l f  m l  l e  frm the  coast1 l ne  frm July 15 t o  August 15 (Sec. 8100). 

If Mlss1ss;pp; adopts the  pol  icy, t t  may have t o  denote and close other areas o r  e l  imlnate I t s  
count r e s t r l c t l o n  on catch. 

Relatlonshlp t o  8.5.1.3, Measure 5: 

Supervfslon o f  matters concerning marine aquatfc l l f e  l s  vested i n  t he  Mlsslsslppl  Marlne 
Conservat lon Comml sslon. The Commi ssfon has broad authorl ty t o  adopt and supervl se appropr f a te  
management plans f o r  marine f lsher les. I f  It adopts the  suggesttons o f  the Shrimp Management Plan, 
the  Commlsslon has the  mechanfsm t o  carry them out. 

Relatfonshlp t o  8.5.1.3, Measure 6: 

MIsslsslppf l s  a member o f  t he  Gulf States Marlne Flsherles Commlsslon, whlch was developed t~ 
foster  cooperatton between the states i n  matters of  f t s h  management. The Commlsslon l s  authorlzed 
(49-15-15 j) t o  enter l n t o  agreements w i th  o f f t c f a l s  of other states f o r  the  protection, propagatlon, 
and conservat Ion o f  seafood. 

Relatlonshlp t o  8.5.1.5, Measure 8: 

Mlsslssippl  has no spec l f l c  author lzat lon t o  conduct research on shrlmpfng gear but I s  authorlzed 
t o  contract the  services and fact I l t l e s  of  the  Gulf Coast Research Laboratory, o r  o f  s t a t e  higher 
education f a c l l l t l e s ,  f o r  research f t  deems necessary t o  fos te r  the seafood fndustry.. 

Relationshfp t o  8.5.1.8, Measure 11: 

The Commlsslon i s  authorlzed t o  co l l e c t  I lmlted data from varfous sources. 

Other measures would have I t t t l e .  o r  no e f f ec t  on Mfssfssippl I s  ex ls t tng  laws and policies. 

Alabama Laws and Pol lc les: 

Relatfonship t o  8.5.1.1, Measure 3: 

Alabama closes I t s  season on about Apr l l  30 and does not open it again u n t i l  sampling shows an 
average shrimp count of  68 o r  less per pound. Undersized shrlmp a re  supposed t o  be discarded. I f  
Alabama adopts t h i s  measure, current laws mlght be amended t o  allow possesslon o f  a l l  shrlmp caught l n  
open areas. 

Alabama already designates ce r ta in  sanctuary areas as closed t o  shrlmplng f o r  any purpose (Sec. 
9-12-48). Supplemental l eg ts la t lon  might be needed t o  the  extent t h a t  Alabama f Inds the  sanduarles 
Inadequate f o r  produclng the  best y ield.  



Relat ionsh ip t o  8.5.1.3, Measure 5: 

The D lv is ion  of Marine Resources, under the Department o f  Conservation and Natural Resources, has 
been established t o  develop and administer management schemes f o r  conservation and use of seafoods. 

I t  presently has f a i r l y  wide la t i tude  i n  carry ing out i t s  programs and could adapt these programs t o  

suggested guidelines i f  the Div is fon so desired. 

Relationship t o  8.5.1.3, Measure 6: 

Alabama I s  a member of the Gulf States Marine Fisheries Commission which was designed t o  p r a t e  

t h i s  type of caoperation. The Commissioner of Conservation and Natural Resources i s  authorized by 

Set. 9-12-160 t o  enter I n t o  aqreements of rec ip roc i t y  w i th  other states f o r  the tak ing of seafood. 

Relationship t o  8.5.1.5, Measure 8: 

Alabama has no spec1 f l c  authorization f o r  the  study and development of Improved shrimp1 ng gear. 
However, the  s ta te  has established a Seafoods Fund (9-2-871, which can be used by t he  Commissioner of  
Conservatlon and Natural Resources (9-2-89) i n  any way deemed appropriate f o r  the  benef it of the  

seafood industry. The governor's approval i s  necessary f o r  such expenditures. 

Relationship t o  8.5.1.8, Measure 11: 

The Department of  Conservation and Natural Resources i s  authorized t o  acquire ce r t a i n  data wlt_hln 
t h e  realm of commercial seafood production, but enforcement i s  Iimlted. Alabama has no provisions f o r  

c o l  lec t lng data from recreat ional shrimpers. 

Other measures would, have I l t t l e  o r  no e f f ec t  on A iabama's ex1 s t 1  ng laws and p o l l  c l  es. 

Flor ida Laws and Pol ic ies: 

- Relationship t o  8.5.1.1, Measure 1: 

Closure of the po r t  ion o f  the Tortugas Shrimp Sanctuary i n  the  FCZ w l  l I, I n  large part, 
relmplement what F lor lda has done i n  t he  past. As noted previously, par t  of  the Tortugas area was 

reopened t o  shrimplng as a r esu l t  of  a U.S. Supreme Court decislon del im i t ing  F lor ida 's  Submerged 

Lands A c t  Jur isdict ion. While under Sk i r ior tes,  F lor lda law was s t i l l  appl icable i n  those waters 
beyond s ta te  waters but had no Jur i sd lc t ion  i n  the area over out-of-state fishermen. 

The Supreme Court decl s ion led t o  a heated controversy between shr i mp f I shermen and stone crab- 
bers, because shr 1 mpers began m v i  ng l nto areas of the Tortugas f ran  wh ich they had been exc luded 
under previous law. Enactment of  t h i s  recommendation by the  Counci i decreased conf l i c t s  between the  
s hr i mpers and crabbers. 

I n  accord w i th  the  establishment o f  the Tortugas Shrimp Sanctuary i n  t he  FCZ, F lor lda I n  1981 
amended I t s  law t o  a l  low possession o f  any s i ze  shrimp not taken I n  F lo r ida  waters. 

Relationship t o  8.5.1.1, Measure 3: 

I n  F lor ida waters, however, it I s  unlawful t o  catch and keep shrimp w i th  m r e  than f i v e  percent 
"smal 1 shrimp" -- t h a t  is, those smal l e r  than 47 w l  t h  heads o r  70 without heads. 



Relatfonshfp t o  8.5.1.3, Measure 5: 

There I s  presently some f lexfbt Ifty fn the  admlntstratfon o f  f fsherfes fn  Florfda. The Dfvtsfon 
of Martne Resources wf th fn  the  Department o f  Natural Resources apparently has authort ty t o  open and 
close areas (based on blologfcal  data), but the author f ty  has not been exercised t o  the f u l  l e s t  

extent. The F lor fda legfs la ture mfght consfder the  enactment o f  a c l ea r l y  wr f t ten  s ta tu te  authortztng 
the  Dfvfsfon o f  Marfne Resources t o  use btologtcal  data f n  openfng and closfng areas t o  shrtmpfng 

durtng the year. 

Relatfonshfp t o  8.5.1.3, Measure 6: 

F lor fda has a recfprocal agreement wi th  Alabama concernfng access t o  shrfmpfng waters. However, 
there have been no agreements adopted t h a t  would provfde f o r  Jotnt  management, and It I s  questionable 
whether the Department of  Natural Resources has s ta tu tory  author i ty  t o  make such an agreement. I f  

F lor tda adopts the optton, f t s  legfs la ture mfght provfde the  Department wfth t h i s  authorfty. 

Relatfonshfp t o  8.5.1.5, Measure 8: 

Florida's Department of  Natural Resources presently has authorf ty t o  regulate "the method, 
manner, and equfpmnt used I n  the  takfng of shrfmp," but there f s  no fndtcatfon t h a t  ongofng research 
t o  develop gear I s  bef ng conducted. 

Relatfonshfp t o  8.5.1.6, Measure 9: - 
I f  Flortda adopts seasonal c losure of a por t fon o f  the  Dry Tortugas Shrfmp Grounds, t t w t l l  

requ i re  leg fs la t f ve  actton. Presently, Sec. 370.151 closes an area desfgnated as t he  Tortugas Shrimp 
Bed. Florfda mlght f i nd  It useful t o  amend t h i s  law so t h a t  It also d f f fe ren t fa tes  t he  seasonal 

c losure of a delfneated por t fon of the Dry Tortugas Shrimp Ground. Al ternattvely,  the  Dfv fs fon o f  
Marfne Resources 1s authorized by Sec. 370.15 t o  control  t he  method, manner, and equipment used f n t he  
takfng of shrfmp, as we1 l as l tml t tng and def f nf ng the areas where shrfmp can be taken. There appears 
t o  be su f f f c fen t  author i ty  t o  regulate a seasonal closure o f  the Tortugas Shrtmp Grounds, which could 
be accompltshed wfth a specf f tc  subsectton f o r  t h f s  area. 

Relatfonshfp t o  8.5.1.8, Measure 11: 

F lor fda has legfs la t ton authorfztng the acqufsf t fon o f  the various data l f s t ed  fn t he  recanmen- 
datton, but the provfsfon 1s not enforced. 

Other measures would have l f t t l e  o r  no e f f ec t  on Florfdals exfs t fng laws and polfcles. 

8.6 Enforcement Requirements 

Enforcement agents of  NMFS w f l l  be requtred. 

Coast Guard a f r c r a f t  and pa t ro l  vessels are needed f o r  patrol. 

8.7 Cooperatfve Research Requfrements 

Data needs fn the  f fshery have been fdent t f fed by the fn terdfscfp l lnary  team whfch prepared 
Chrtstmas and Etzo ld  (1977). 

These data a re  also needed under FCMA and are therefore adopted here. However, p r t o r f t l e s  may 
dt f fer; fo r  example, adequate socloeconanfc data a re  c r f  t i c a l  l y needed. 



8.8 Permit Requirements 

No permits are required except as may be required of foreign vessels. 

8.9 Financing Requirements 

8.9.1 Management and Enforcement Costs 

8.9.1.1 Tortugas Closure (year round) Measure No. 1: 

Estimated vessel population = 1,000 
50 percent at-sea enforcement mode 
Patro l  days requtred = 83 
Cost of pa t ro l  days = $232,400 
A t r c r a f t  hours requtred = 83 
Cost o f  a t r c r a f t  hours = $83,000 
Enforcement o f f  icers requt red = 1.4 
Cost of  o f f f ce r s  = $35,000 

Subtotal - Tortugas closure = $350,400 

8.9.1.2 Texas Closure (45 days) Measure No. 2: 

Estimated vessel population = 1,500 
50 percent at-sea enforcement mode 
Patro l  days requfred = 125 (annual ) 
Forty-f  l ve  day pa t ro l  requt renent = 16 
Cost o f  pa t ro l  days = $44,800 
A t r c r a f t  hours requtred = 16 
Cost o f  a i r c r a f t  hours = $16,000 
Enforcement o f f  tcers required = 0.3 
Cost of  o f f i ce r s  = $7,500 

Subtotal - Texas closure = $68,300 

8.9.1.3 Shore-side enforcement f o r  inspections r e l a t i v e  t o  mandatory reporttng, etc., Measure No. 11: 

Estimated vessel popu l a t l on  - 4,000 
50 percent shore-slde enforcement 
Inspection days requfred = 667 
Inspectors required = 3.0 
Cost o f  inspectors = $75,000 

8.9.1.4 Invest igat ions t o  support sea and shore enforcement: 

Total  sea and shore s t a f f  required = 4.7 
Invest igators f igured a t  30 percent of (a) above 
Agents required = 1.4 
Cost o f  agents = $35,000 

8.9.1.5 Support f o r  a l l  enforcement e f fo r t s :  

Total  sea, shore and invest igat ive = 6.1 
Support f igured a t  10 percent o f  (a) aboje 



Support s t a f f  requlred = 0.6 

Cost o f  support = $15,000 

8.9.1.6 Total s t a f f  years of e f f o r t  requtred and t o t a l  cost of  vessel and a l r c r a f t  patrols, 
I nspect Ions, I nvest [gat  Ions and support: 

S ta f f  years requlred = 6.7 
Total cost = $543,700 

8.9.2 Expected State and Federal Revenues, Taxes, and Fees 

No changes I n  ex ls t lng  revenues are expected other than those which would be requfred t o  obta in  
baslc catch-effort  data t o  manage the stocks. 



9.0 STATEMENT OF COUNCIL INTENTION TO REVIEW THE PLAN AFTER APPROVAL BY THE SECRETARY 

I t  i s  the in tent ion of the Gulf of  Mexico Fishery Management Council t o  monitor and revien the  
plan and implementing regulat ions on a continuing basis, a f t e r  i t s  approval by the  Secretary. The 

Councl l intends t h a t  the Secretary of Commerce, a f t e r  consu I t a t i o n  w i  t h  the  Counci I, develop annual 
estimates of MSY, DAH, DAP, OY and TALFF using the  methodology developed by the  Councl l and spec1 f fed 
i n  Section 4.7. The Secretary w i l l  develop the data necessary t o  der ive the  spec i f lcat ions according 

t o  the equatlon(s) i n  the plan. The Secretary w i l l  publ ish the yearly f igures as a not ice f o r  publ ic  
review. The Council w i l l  monitor the management reglme closely t o  assure t h a t  it a t ta ins  the desired 
obJectives of the  management plan. 
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