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Executive Summary

The shrimp fishery Iis
ILouisiana’s largest commercial
fishery, accounting for over
85% of the value of the state’s
edible fisheries production.

The fishery 1is based on
two species, white shrimp,
(Penaeus setiferus Linnaeus)
and brown shrimp, (P. aztecus
Ives). Three other species are
also harvested to a much lesser
degree: sea bobs (Xiphopenaeus
kroyeri Heller), pink shrimp
(P. ducrarum) and royal red
shrimp (Hymenopenaeus
robustus). Though Louisiana is
the center of abundance of
white and sea bob shrimp, and
with Texas is the center of
abundance of brown shrimp, none
of these five species are
restricted to Louisiana’s
waters. Therefore, maximum
sustainable yields are not
computed for this plan, since
such consideration is a
regional feature of these
species.

The life cycles of white,
brown, and pink shrimp are
comparatively similar. They
mature during their first year
of life and spawn in the open
waters of the Gulf of Mexico.
Fertilized eggs hatch into
planktonic larvae which enter
the state’s estuaries by
mechanisms which are  Jjust
beginning to be understood.
Within the estuary the tiny
larvae, which are 7-15
millimeters (mm) in total
length (TL) become bottom
feeders, seeking the food rich
“resolrces of the shallow bays

and flooded marshes. Growth
and survival within the estuary
is highly dependent upon the
prevailing temperature and
salinity regimes, which dictate
to a very 1large degree the
potential seasonal  harvest.
Under optimum conditions
juveniles exhibit rapid growth,
in excess of 1 mm/day, and move
to the state’s open bays at a
size of 70 to 100 mm TL. These
open bays serve as a "staging
area" where the shrimp continue
to grow until they either reach
the size which triggers their
emigration to the open Gulf or
until adverse estuarine
conditions stimulate an early
emigration at a smaller size.
These three species of shrimp
are harvested from the state’s
estuarine and territorial seas,
as well as similar waters of
adjacent states and the
adjoining federal waters of the
Gulf.

Comparatively 1little is
known about sea bob and royal
red shrimp. Sea bobs spend
their entire life in the Gulf
of Mexico and are usually
harvested in association with
white shrimp. Royal red shrimp
are found in depths of 300 to
400 fathoms.

There are typically two
inshore shrimp seasons during
the year: a spring season,
lasting from mid-May to the
beginning of July for the
harvest of brown shrimp and a
fall season, from mid-August to
mid-Decenber, to harvest white



shrimp. Special seasons are
occasionally opened in the
inshore waters to harvest
untypical concentrations of

marketable shrimp.
The offshore state waters
(from the coastline to 3 miles

offshore) hawve been
historically open to shrimp
harvest the entire year;

recently this area has been
occcasionally closed for varying
periods in January-April.

White and brown shrimp

account for 93-96% of
Louisiana’s shrimp landings by
poundage. The remaining

landings are comprised of sea
bobs, pink shrimp, and rock

shrimp.
From 1976-1990 40% of
reported Louisiana 1landings

were taken 1in inshore state
waters, 43% were taken in the
state’s offshore waters and 17%
were taken 1in the Federal
waters off of Louisiana’s
coast.

About seven million pounds
of shrimp are reportedly caught
annually in inshore state
waters and 1landed in other
states. In the federal waters
off of Louisiana, one-third to
one-half of the catch is landed
in other states.

From 1970-1990 just over
40% of the Gulf of Mexico
landings were landed 1in
Louisiana. Both absolute
landings and share of Gulf
landings have increased during
that period. Some scientists
have hypothesized that this
increase is <caused by an
increase in shrimp habitat
resulting from deterioration of
the wetlands along coastal
Louisiana. If this 1is the
..case, -Louisiana catch may begin
to decline within the next 15-

20 years.

The landings of large
shrimp ({(greater than 30 count
headless) have decreased since
1970 both in absolute terms and
as a proportion of total
landings; in 1990 they were
less than 12% of total
landings. The proportion of
medium size shrimp (31-67 count
headless) has remained stable

at 27-29% of the total. The
proportion of small shrimp
{greater than 67 count

headless) has increased in the
past 20 years and has averaged
near 60% since the mid 1980’s.
Louisiana accounts for about
70% of the Gulf production of
small shrimp. T h e
reduction in average size of
shrimp landings seems to be the
result of harvesting smaller
white shrimp; the relative size
distribution of brown shrimp
landings has been relatively
stable since 1970. More than
80% of small brown shrimp are
landed in May and June; 95% are
landed from May-July. Over the
years the proportion of small
brown shrimp landed in May has
increased, probably the result
of increasing effort at the
opening the spring inshore
season. 85-90% of medium brown
shrimp are landed from June-
August. The landings of large
brown shrimp peak in August.
In the 1late 1970’s the
peak landings of small white
shrimp occurred in November; in
the 1980’s the peak landings of
small white shrimp occurred in
October, perhaps as the result
of increased shrimping effort
in the earlier months. The
same situation occurred for
medium white shrimp. In the
1970’s peak production of this
size occurred in
September/November. In the



1980’s peak production occurred
in August.

Much of the increase in
dockside shrimp price and
related value in recent years
has been the result of
inflation. The deflated
dockside price of shrimp landed
in Louisiana peaked in the late
1%70’s and has since fallen
steadily. This decrease is
the result of increasing shrimp
imports and of the increase in
proportion of small shrimp
landed; the impact of imports
is thought to have been much
greater than the impact of a
smaller size of shrimp.
However, because of the smaller
size of shrimp landed,
Louisiana’s dockside per-pound
shrimp price 1is the 1lowest
among the Gulf states. The
price of shrimp 1landed by
butterfly nets is significantly
lower than that of trawls,
largely because smaller size
shrimp are harvested with that
gear.

aAbout 16 thousand persons
participated in the commercial
harvest of shrimp in 1991. The
number of commercial harvesters
has declined in recent years.
A large proportion (> 75%) of
the commercial harvesters are
part-time. A substantial
number of state license holders
purchase commercial licenses
but do not sell their catch:
they wish to catch more than
the recreational daily limit of
shrimp. Both the number of
harvesters and the amount of
fishing effort peaked in the
late 1980‘s and have declined
in the early 1990’s.

A large proportion of
Louisiana’s shrimp fleet |is
comprised of boats thirty feet
.cor less in size, however there
is a trend towards larger

vessels. In 1991 almost 80% of
the vessels were thirty feet or
less 1in length; only 6% were
greater than fifty feet in
length, The average age of
boats greater than fifty feet
is 18 years; the average age of
boats 20-30 feet in length is 9
years. In the late 1970’s
vessels appreciated in value;
in the late 1980’s boats were
depreciating in wvalue.

There is relatively little
movement of harvesters between
shrimp zones; 90% of full-time
shrimpers fish exclusively in
one inshore zone. Among part-
time shrimpers almost all
shrimping occurred exclusively
in one zone. Mobility
increases with vessel size; 25~
30% of the largest vessels
shrimp in more than one zcone.

Trawls and butterfly nets
are the primary gears used in
harvesting Louisiana’s shrimp,

although skimmers are
reportedly becoming more
common. Trawls account for
over 90% of Louisiana’s

reported shrimp landings.

Many of the smaller boats
in the shrimp fleet sell their
catch directly to the consumer;
one~half of commercial licensed
shrimpers with boats less than
20 feet in length bypass shrimp
dealers and about 20% of the
part-time commercial 1licensed
shrimpers with boats 20-30 feet
in length bypass dealers. 2as a
result, the state’s reported
shrimp landings may
underestimate actual Jlandings
by a significant amount,
perhaps as much as 20%. Much
of this unreported catch is in
the smaller size categories.

Dealers are generally the
first middlemen to take
possession of shrimp once the



catch reaches the dock.
Dealers typically provide
docking and other services to
the harvester, including
credit, free docking and
bonuses. Three dquarters of
these handlers are vertically
or horizontally integrated with
other segments of the shrimp
fishery.

Louisiana’s shrimp
processors are not very
diverse; most deal only in
shrimp and use the 1local
supply. Imports consist of a
very small percentage the total
poundage utilized, but useage
of imports is increasing.
Employment in this industry is
seasonal; about one thousand
workers were employed annually
in the late 1980’s.

Processing activities are
an important function in that
they add wvalue to harvested
shrimp, provide the product in
a form desired by the consumer,
and are a source of additional
employment for the state’s work
force. In-state processing
activities have not kept pace
with expanded shrimp landings.
Cn a deflated basis (1990 CPI),
the value of Louisiana’s shrimp
processing activities peaked
during 1976-1978 at $250
million; since then this value
has fallen more than 45% to
$133 million in 1988-1990.
This decline is the result of a
moderate reduction in the
amount of pounds processed and
a larger reduction in the price
of the shrimp processed. While
Louisiana“’s processing
activities were declining, the
pounds of shrimp processed
Gulfwide increased during
1973-1990, largely the result
.of increased usage of imported
shrimp. QLouisiana’s share of

Gulfwide processing activities
declined in terms cof value from
24% in 1973-1975 to 14% in
1988-1990. The only processing
component that has grown since
1970 is peeling.

The Louisiana Legislature
has placed the shrimp industry
under the supervision and

control of the Louisiana
Wwildlife and Fisheries
Commission (commission). The

commission has the authority to
set seasons based on technical
and Dbiological data which
indicate that marketable
shrimp, in sufficient
quantities, are available for
harvest. The Legislature has
reserved to itself the right to
determine legal gear, licenses
and fees, legal sizes, and
other aspects of the fishery.

Recommended enhancements
to the fishery which have been
implemented since 1970 include
the flexible opening of the
inshore brown and white shrimp
seasons and the division of the
coastal estuaries into three
management zones. These
measures have allowed the
Department and Commission to
increase the yield of shrimp by
adjusting the seasonal openings
to accommodate the
environmentally controlled
growth and recruitment patterns
of the. juvenile brown and white
shrimp.

Other potential
enhancements, which have long
been recommended by the
Department and Commission
remain as major potential
benefits to the fishery. These
are: 1) creation of
sanctuaries to protect shrimp
which are too small to be
marketed , 2) limitation on and
reduction of effective fishing



effort, and 3) habitat

stabilization, protection, and-

enhancement. In addition,
there is the potential to
increase the poundage and value
of shrimp landed through
seasonal delays in the harvest
of white and brown shrimp.

Sanctuaries would prevent
waste and increase yield and
exvessel value in the fishery.
Shrimping effort would be
redirected to the major
estuarine bays and open waters
of the Gulf, reducing growth-
overfishing on both white and
brown shrimp and allowing for a
longer open inshore season.

A limit and reduction in
effective fishing effort, if

properly instituted, would
increase yield, exvessel value,
and profit. Because

Louisiana’s shrimp fishery is
multijurisdicticnal, effort
limitations would have 1little
long term benefit without
support from the other state
and federal management
organizations.

Protection of the present
prime habitat and restoration
of degraded habitats is needed
for continued viability of the
resource and fishery.

Major threats to the
viability of the present
fishery are: 1) habitat loss
and pollution, 2) importation
of shrimp, especially
maricultured shrimp, 4)
unlimited effort, and 5)
expansion of the harvest into
shrimp smaller than the current
minimum sizes.

The proposed shrimp
management option which is most
complex from a legal viewpoint
is a 1limited/reduced effort
program. There are several
<.constitutional issues that must
be considered: substantive due

process; unconstitutional
"taking® of private property:
regulation on interstate
commerce; equal protection; and
privileges and immunities
protections for citizens. Each
of these issues is discussed
herein.

The Chronological History
of Shrimp Legislation in
Louisiana shows that the three
most common legislative topics
were delineation of the inside-
outside shrimp line, the dates
for seasons, and the regulation
or prohibition of certain types
of gear. A review of the
Chronological History indicates
that some of the topics
regulated by statutes would be
more appropriately regulated by
Commission regulations, subject
to legislative oversight of
such regulations.,



Chapter 1 - Introduction
L. ]

Estimated at dockside,
shrimp consistently ranks as
Louisiana‘’s largest commercial

fishery by value. With
exceptions, the fishery
contributes 55%-65% o©of the

state’s total saltwater fish
and shellfish harvest and in
excess of 85% of the value of
the state’s edible production.

The value of Louisiana‘’s

seafood landings in 1990,
excluding aquaculture
production, equalled $279

million at dockside. The value
of the state’s shrimp landings
for the same year equalled $153
million, or 55% of the total.
This value exceeded that of the
state’s menhaden fishery ($41.7
million) by a factor of more
than three, the value of the
state’s oyster industry ($29.9
million) by a factor of five,
and the state’s blue crab
fishery ($14.2 million) by a
factor exceeding ten.

This management plan
addresses the problems and
potentials of Louisiana’s

penaeid shrimp fishery. The
plan was developed by a project
jointly funded by the U.S.
Department of Commerce (DOC),
Louisiana State University
(Lsuy, and the Louisiana
~ Department of Wildlife and

Fisheries {LDWF). The DOC
provided funding through a
NOAA-NMFS MARFIN Project. LsU
experts including a biologist,
an economist, and an attorney
provided the scientific
information necessary to
evaluate the management options
suggested by the Department of
Wildlife and Fisheries. The
early development of the plan
was guided by the goal of
"maximizing the economic
benefits of the fishery to
Louisiana and the region®.
Subsequent review of the draft
plan by the Louisiana Wildlife
and Fisheries Commission’s
Shrimp Management Committee
(committee) resulted in
refining the set of feasible
management actions and a
elaboration of the management
goals. After review by the
committee, public comment was

solicited.- The final product
of this process is a set of
proposed actions to be
addressed by the Louisiana
Wildlife and Fisheries

Commission and the Louisiana
Legislature in the future
management of the fishery.



Chapter 2 - Description of the Fishery
P

A large number of groups
depend on Louisiana‘s shrimp
resources for all or part of
their livelihood. Most
recognized among these groups
is the commercial shrimper
(i.e. harvester). After
bringing in his catch, the
commercial harvester will
either sell it to a dealer or
processor, or market it
directly to the consumer.
Dealers and processors take the
shrimp as landed, provide a
variety of marketing services
to it and resell the product to
brokers, wholesalers,
retailers, restaurants, etc.
These marketing services adad
additional value to the product
and provide additional
employment opportunities.

Commercial Harvesters
L.~ U

Number of Commercial Harvesters

The state of Louisiana
currently issues commercial
.shrimp gear licenses to about
15 thousand of its residents.

These individuals and their
crews earn the majority of
their income, or supplement
their annual income, through
shrimping activities. Several
thousand non-resident

commercial shrimpers also
shrimp in Louisiana waters each
year,

Two methods can be used to
ascertain participation in
louisiana’s commercial shrimp

harvesting sector. The first
utilizes commercial shrimp
licenses issued by the
Louisiana Department of

wWildlife and Fisheries (LDWF).
The second utilizes
information . gathered by the
National Marine Fisheries
Service (NMFS). Neither of .
these -data sets is completely
satisfactory for measuring
commercial participation in
Louisiana‘’s shrimp harvesting
sector.

For several reasons,
licenses 1issued by LDWF may
partially distort accurate
measurement in Louisiana’s
shrimp harvesting sector.
First, residents and/or
nonresidents may purchase a



commercial shrimp gear license
but not use it for commercial

purposes. Keithly and Mounce
(1990), in a 1987 study of
Louisiana’s inshore shrimp
fishery, found that a

significant number of licensed
shrimpers did not sell their
catch. A second reason why
licenses issued by LDWF
partially distort accurate
measurement of participation
is that license sales do not
account for crews on shrimp
boats. A final reason why
shrimp 1license sales do not
accurately reflect
participation is that unless
the shrimp is landed in
Louisiana no license is
required if the boat shrimps
exclusively in Federal waters.
The National Marine
Fisheries Service provides an
estimate of the number of
vessels (a craft having a
capacity of five net tons or
more) and boats (a craft having
a capacity of 1less than five
net tons), along with the
associated number of fishermen,
shrimping in Louisiana’s state
waters and Federal waters.
The number of shrimp vessels is

based on the NMFS Vessel
Operating Units file which is a
Coast Guard based file

supplemented with NMFS data.
The numper of boats has
traditionally ©Dpeen estimated
from dealer interviews. More

recently, however, estimates of '

boats are determined at least
partially on LDWF license
sales (Mr. Lee Usie, NMFS, pers.
comm.). One potential problem
of NMFS estimates is that no
accounting is made for
shrimpers who bypass
traditional marketing channels
~when -- selling their <catch.
Keithly and Mounce (1990),

Roberts and Sass (1980), and
Nance et. al (1991), have
reported significant direct
sales of shrimp by smaller
boats.

With these caveats stated,
resident and nonresident
commercial fishing 1licenses
issued by LDWF for the 1977-91
period are provided in Table I.
NMFS estimates of vessels and
boats, and related number of
fishermen, are presented in
Table II.

The number of resident
commercial shrimping licenses
issued by LDWF equalled more
than twenty-thousand in 19387
compared to less than fifteen
thousand in 1991, a decline of
more than 25% in only five

years. The number of
nonresident commercial
shrimping licenses also

declined, though the decline
began several years earlier.
In 1991, 12,452 residents were
issued one or more trawl
licenses, 4,282 residents were
issued one or more butterfly
licenses, and 2,136 residents
were issued both gear licenses.
Overall, the numbers indicate
that participation in
Loulisiana’s shrimp harvesting
sector in 1991, excluding crew,
equalled 16,074, comprised of
14,598 residents and 1,476
nonresidents. Licenses issued
by parish. for 1990 and 1991
(Table I11), suggest that
almost one-half of the total

licenses were issued to
residents of Jefferson,
Terrebonne, and Lafourche
Parishes ; adding Plaquemines,

st. Bernard, and St. Mary
Parishes accounts for two-
thirds of total license sales.

The National Marine
Fisheries Service estimates of
participation at the harvesting



level, which include crew and

all activity in Federal
waters, indicated 17,651
shrimp fishermen in 1989,

fishing from 4,073 vessels and
4,940 Dboats. This number,
which includes crew members, is
less than the 18,966 resident
and nonresident commercial
shrimp licenses issued by LDWF
in 1989, highlighting some of
the discrepancies between the
two data sources. According to
NMFS estimates, the number of
vessels fishing in state and
federal waters off Louisiana
more than doubled between 1977
and 1989, from 1,663 to 4,073.
This number includes vessels
from other Gulf states that may
have made as few as one trip in
Louisiana in 1989. The number
of fishermen per vessel
increased marginally, from an
average of 2.36 to 2.65.

According to NMFS
estimates, the number of boats
operating in Louisiana’s shrimp
fishery increased from 3,844 in
1977 to 6,013 in 1987 and then
declined to 4,940 1in 1989.
Regular and —casual shrimp
fishermen per boat equalled
1.32 in 1977 compared to 1.39
in 1989.

Full-time Versus Part-Time
Participation

In a breoad sense,
participants in Louisiana‘’s
commercial shrimp harvesting
sector can be partitioned into
two categories: full-time and
part-time shrimpers. The
distinction between these
categories, however, is open to
interpretation. This is
~because shrimping activities,
such as number of trips or days

fished, follow a continuum with
no distinct point of
demarkation

In a 1978 survey of
Louisiana’s shrimp fleet, Sass
and Roberts (1979)
distinguished between full-and-
part time boat shrimp captains,
i.e. captains of non documented

vessels, according to non-
fishing activities. If the
boat captain had outside

employment, was retired, or was
a student, he was considered
part-time. Based on this
criteria, the authors estimated
that almost 90% of Louilsiana’s
shrimp boat fleet was part-time
in nature. All vessel captains
were considered full-time
shrimpers.

Keithly and Mounce (19%0)
conducted a survey of the 1987
commercial shrimp fleet. Their
study was limited to the
coastal parishes and those
parishes surrounding Lake
Ponchartrain; which accounted
for about 85% of all commercial
shrimp license sales in that
year. In their survey, Keithly
and Mounce asked the shrimpers
whether they considered
themselves to be full-time
shrimpers when inshore waters
were open. This method of
distinguishing between full-
and-part time shrimpers was
more liberal than that used by
Sass and Roberts and resulted
in more liberal results.

Overall, 40% of the
surveyed participants (who sold
their catch) considered
themselves full-time shrimpers
when inshore waters were open.
Among shrimpers of boats less
than 20 feet in length, only
about 4% considered themselves
full-time. Among shrimpers
with boats 20-30 feet in
length, about 45% of the



respondents considered
themselves full-time shrimpers
when inshore waters were open.
Almost 95% of shrimpers with
boats greater than 30 feet in
length considered themselves
full-time shrimpers. Less
than four percent o©f the
full-time shrimpers held other
jobs during the inshore
seasons, according to the
results presented by Keithly
and Mounce.

In a geographically
limited study of Calcasieu
Lake’s inshore shrimp fishery,
Nance et. al. (1991) reported
that 54% of the Calcasieu Lake
shrimpers stated that they were
fully dependent on shrimping
activities for monetary
support. The proportion
increased with boat size.

A few comments are
warranted regarding the timing
and interpretation of these
studies. First, the study by
Sass and Roberts was conducted
almost 10 years previous to the
studies of Keithly and Mounce,
and Nance et .al.
Unenmployment in the coastal
parishes at the time of the
Sass and Roberts survey was
relatively low, less than five
percent. In 1987, when Keithly
and Mounce, and HNance et. al.
conducted their surveys,
unemployment in coastal
parishes was greater than ten
percent and approcached 20% in
some parishes. Keithly and
Mounce reported that increased
shrimping activities were the

result of limited job
opportunities elsewhere in the
economy. As noted by the
authors, many of the shrimpers

who considered themselves full-
time at the time of the study
-had .. previous shrimping
experience as part-time
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shrimpers; they increased
their shrimping activities only
after the decline 1in the

coastal economy. The estimates
provided by Keithly and Mounce

related only to shrimpers in
the coastal communities and
around Lake Ponchartrain.
Undoubtedly, most of the

shrimpers residing in parishes
not surveyed (about 15% of the
total) would consider
themselves part-time in nature.
The authors therefore concluded
that the “true®" percentage of
full-time shrimpers was
probably closer to 25% and that
the percentage of full-time
shrimpers 1is related to the
economic situation.

Experience

Based on their 1978 survey
of ILouisiana shrimp vessels,
Sass and Roberts reported that
captains of vessels less than
66 feet in length averaged 17
years of shrimping experience,
captains of vessels >66 feet in
length averaged 19 years of
shrimping experience, and boat
captains averaged 11 years of
shrinp experience.

Based on the 1987 survey

of Louisiana’s inshore
shrimpers, Keithly and Mounce
reported that full-time

shrimpers of boats 20-30 feet
in length averaged 12 years of
shrimping experience, full-time
shrimpers of boats >30-50 feet
in length averaged 13 years as
captain, and full-time
shrimpers of boats in excess of
50 feet in length averaged 15

years of experience in
shrimping. These  numbers
compare favorably to those

reported by Sass and Roberts.

Mobility



Sass and Roberts reported
that vessel and boat mobility
between the state’s three
management zones was relatively
minor in 1978. Among boat
captains residing in the
Central and Western Zones, more
than 90% of the aggregate
inshore shrimping time occurred
in the zone of residence.
Captains of boats and vessels
who resided in the Eastern Zone
reported that 63% of their
inshore shrimping time occurred
in the Eastern Zone.

From their analysis on
mobility, Sass and Roberts
concluded that mobility is not
likely to significantly impact
shrimp management. They
clarify this, however, by
stating "[olne caution is that
the 10 percent of shrimping
occurring outside o©of a home
zone can take place for a short
period of time. This mobile
effort for a short period
immediately following an
opening date can result in a
different conclusion. It can
increase crowding externalities
and the stress placed on fuel,
ice, and market services
(p.6)".

Keithly and Mounce also
investigated mobility between

zones 1in Louisiana‘’s inshore
shrimp fishery for 1987. They
found that about 90% of full-
time shrimpers fished

exclusively in one inshore zone
during the brown shrimp season
and 91% during the white shrimp
Season. Among part-time
shrimpers, almost all shrimping
time occurred exclusively in
one zone.

Keithly and Mounce further

indicated that mobility
increased with boat size. For
‘example, 95% of full-time

shrimpers of boats 20-30 feet
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in length shrimped exclusively
in one zone during the brown
shrimp season and the same
proportion held in the white
shrimp season. Eighty-five
percent of full-time shrimpers
of boats >30-50 feet in length
reported shrimping in only one
inshore zone during the brown
shrimp season while almost 88%
reported shrimping exclusively
one zone during the white
shrimp season. About 77% of
full-time shrimpers of boats in
excess of 50 feet shrimped in
ocnly one zone during the 1987
brown shrimp season while 83%

shrimped 1in only one 2zone
during the white shrimp season.
The authors further

indicate that there was more
movement of residents of the
Eastern Zone into the Central
Zone during the 1987 inshore
white shrimp season than the
1987 inshore brown shrimp
season. This occurred even
though the Eastern Zone was
closed 19 days prior to the
closing of the Central Zone
during the brown shrimp season
(all zones opened on the same
day). The authors hypothesized
that this may reflect the fact
that the catch of white shrimp
in the Eastern Zone was,
reportedly, well below normal
in 1987. This suggests that
mobility may be related to
expected . catches in the
different zones, especially if
catch in a given =zone |is
abnormally low vis-a-vis other
zones.

Overall, results provided
by Keithly and Mounce confirm
those reported by Sass and
Roberts; 1i.e., mobility Iis
relatively minor.



Commercial Vessels

f8ize Distribution

Estimates of size
distribution of boats used by
residents for commercial
shrimping purposes are
presented in Table IV for the
1977-~91 period., These numbers
are based on LDWF license
sales. The distribution four
size classes: <20 foot boats,
20-30 foot boats, >30 ft-50 ft
boats, and »>50 foot boats.

As indicated, a large but
declining share of Louisiana’s
shrimp fleet 1is comprised of
boats thirty feet or less in
length. 1In 1987, for example,
46% of the resident commercial
shrimp boats were less than 20
feet in length while 84% were
less than 30 feet 1in length.
Only about five percent of the
total exceeded 50 feet 1in
length.

‘By 1991, the proportion of
resident commercial shrimp
boats <20 feet in length had
fallen to less than 40% of the
total while boats less than 30
feet 1in length equalled less
than 80% of the total. The
share represented by boats in
excess of 50 feet in length,
increased to 6.3%.

From 1988 to 1991 boats
less than 20 feet in 1length
decreased 35%, boats from 20-30
feet in length decreased 26%,

boats >30-50 feet in 1length
decreased 12%, and boats in
excess of 50 feet in length

decreased almost 10%. In all
but the largest boat class (>50
feet), the number of registered
boats in 1991 was less than the
‘humber reported in 1981.
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Age of Boats

In a 1978 study of
Louisiana shrimp vessels,
Roberts and Sass (1980)

reported that the average age
of vessels <50 feet, i.e. Coast
Guard documented craft, was 15
years. Vessels from 51-65 feet
averaged 20 years 1in age.
Vessels in excess of 65 feet in
length were, on average, nine
yvears old.

More recently, Keithly and
Mounce conducted a study on
boats and vessels that utilized
the state’s inshore waters.
They reported that boats 20-30
feet in length were, on
average, nine years old. Boats
>30~50 feet were, on average,
about 16 years old. Boats in
excess of 50 feet were 18 years
old, on average, with more than
one-half of them being built
before 1976.

Investment

Sass and Roberts reported
that total investment in
Louisiana’s harvesting sector
in 1979 equalled $172 million
(1979 dollars) or about $300
million in current dollars.
They reported that vessels <66
feet in length appreciated 133%
between the time of purchase
and spring of 1979, or in 7.2
years.. Larger vessels (>66
feet in length) appreciated 73%

over a 5.4 year period. Boat
owners, 1.e., non-documented
vessels, experienced a 12.5%

appreciation over an average of
4.5 years.

While the study by Keithly
and Mounce 1is not directly
comparable to that by Sass and
Roberts or to Roberts and Sass
due to a different focus of the
two studies, Keithly and Mounce



found no appreciation in values
of boats among full-time
shrimpers. They reported that
full-time shrimpers with boats
20-30 feet in length
experienced a 23% decline in
boat value between the date of
acquisition and spring of 1988,
based on initial investment of
about $18 thousand. Boats in
the >30-50 foot range
depreciated eight percent, on
average, based on initial
investment of $35 thousand.
Boats greater than 50 feet in
length depreciated almost 15%
since date of acquisition,
based on initial investment of
almost $93 thousand.

Based on 1988 reported
market values of inshore boats
and vessels, the status of
fishermen, and the 1991
distribution of Louisiana’s
commercial shrimp boats by
size, a crude approximation of
the value of louisiana’s
inshore shrimp fleet can be
provided, with a range from
about $150 million to $200
million. This figure does not
include vessels that shrimp
exclusively offshore, which,
while relatively few in
relation to the total size of
Louisiana’s shrimp fleet, tend
to be the higher valued
vessels. But, the figure does
include all investment in boats

used only part—-time in the
shrimp fishery. Since
vessels/boats constitute the

primary input in the harvesting
process, the change in value
noted between the two studies
indicates that the demand for
this input has declined in
relation to the economic
vitality of the industry.
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Gear

Trawls and butterfly nets
are the primary gears used in

Iouisiana, though skimmers are
reportedly becoming more
common. In Table I, a
breakdown of commercial
shrimping 1licenses, by gear
type, was presented. In 1991,
a total of 14,598 residents
purchased at least one
commercial shrimp gear license.
Of this 14,598, a total of
12,452 (85.3%) ©purchased at
least one or more trawl
licenses. Another 4,282
residents (29.3%) were issued

at least one or more butterfly
licenses. A total of 2,136

residents (14.6%) were lissued
both a trawl and butterfly
license.

In their 1987 study of
Louisiana’s inshore shrimp
fishery, Keithly and Mounce

reported on gears among full-
and part-time shrimpers. Their
results are presented in Table
V. The exclusive use of trawls
by full-time shrimpers in
inshore waters increased with
boat size. The exclusive use
of butterfly nets, on the other
hand, declined. More than 25%
of full-time shrimpers with
boats >30-50 feet used both
gears, however, while more than
15% of full-time shrimpers of
boats >50 feet reported the use
of both gears.

The use of double rigs
among full-time shrimpers also
increased with boat sSize in
inshore waters, according to
Keithly and Mounce (Table VI).
Overall, more than 70% of the
full-time fishermen with boats
in excess of 50 feet in length
were equipped to harvest with



two trawls in inside waters in
1987 compared to only four
percent of shrimpers with boats
20-30 feet in length. The use
of double rigs may now be even
higher among all full-time boat
classes, due to the fact that
only a single trawl was allowed
in inside waters in several
parishes in 1987. That law has
since been repealed. Almost
all part-time shrimpers used
only a single trawl in inside

waters in 1987. Robert and
Sass (1980) reported similar
findings.

The average reported size
of trawls used by full-time
shrimpers in inshore waters, as
given by Keithly and Mounce,
increased with boat size up to
the >30-50 foot class and then
declined (Table VI). This
decline reflects increased use
of double rigs by the larger
boats.

Harvest wéight
m

Reported Versus Actual Harvest

For shrimp production to
be counted by the National
Marine Fisheries Service, it
must first pass through an
established shrimp dealer.
Roberts and Sass {1980),
Keithly and Mounce (1990) and
Nance et al. (1991) have each
reported significant shrimp
landings, particularly from
inshore waters, that go
unreported by NMFS. This is
because the catches of many
shrimpers, particularly part-
time shrimpers, bypass
traditional marketing
establishments. In a 1978
study of Louisiana’s inshore

-shrimp fishery, Roberts and
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Sass estimated commercial
landings of inshore shrimp
catch to be almost 45 million
pounds, not including the catch
by licensed recreational
shrimpers. Landings of shrimp
from inshore waters for that
Year was reported by NMFS to be
only 22.6 million pounds and
reported landings from all
waters (i.e., inshore and
offshore) equalled only 66.3
million pounds.

In their 1987
Louisiana‘’s inshore shrimp
fleet, Keithly and Mounce
report that about one-half of
commercial licensed shrimpers
with boats less than 20 feet in
length bypassed shrimp dealers
and about 20% of the part-time
commercial licensed shrimpers
with boats 20-30 feet bypassed
dealers. While the authors did
not directly estimate inshore
catch in total, information
they provided in their report
can be used to do so. Using a
very conservative approach, it
was estimated for purposes of
the plan that inshore <c¢atch
exceeded the NMFS reported
landings by at least the amount
reported by Robert and Sass.

In a 1987 study of the
Calcasieu Lake area, Nance et.

study of

al.(1991) reported that more
than a quarter of landings by
the small inshore fleet
bypassed established ., shrimp
dealers. These unreported
landings included offshore
catch.

The implications of these
findings are two-fold. First,
the state’s reported shrimp
landings underestimate actual
landings; possibly by more than
20%. Second, since most
unreported catch represents the
harvests of part-time, 1i.e.
inshore shrimpers, the



unreported catch represents a
significant number of smaller
shrimp. If converted to
number o¢f shrimp, unreported
catch would represent a
significant proportion of the
number of shrimp available for
harvest. This suggests that
caution must be exercised in
any analysis of tradeoffs of
inshore for offshore catch
based on NMFS data.

Landings Versus Catch

When evaluating
Louisiana’s shrimp production,
it is important to
differentiate between landings
and catch. Discussion of
Louisiana’s production often
focuses on landings. Vessels
from throughout the Gulf,
however, come to shrimp in
Louisiana‘’s waters (including
Federal) and often land their
catch in ports outside the
state. It is therefore
important to consider how catch
relates to landings.

Shwimp Landings ve. Shiimp Cateh
Loulslany Inahare State Waters, ®©70-00

“Hillion Pounds {Headieas)

N coxch
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Figure 1

As indicated in Figure 1,
catch in Louisiana’s inshore
<waters generally exceeded
landings by two to six million
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pounds annually and averaged
slightly less than four million
pounds during the 15 vyear
period ending in 1990.

Shrimp Landinge ve. Shrlmp Catch
Lovlsiana Ofrahore Stale Walers, 1078-00

_ Milion Pounds {Hesdlcas)
-]
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Figure 2

In state offshore waters
Figure 2, catch generally
exceeded landings by less than
three million pounds annually.

In Federal waters, catch
generally exceeded landings by
at least 50% and often by more
than 100% (Figure 3). This
large difference reflects
participation in Federal waters
by vessels that commonly shrimp
throughout much of the Gulf
Region.

Aggregated Landings

Though marked by
considerable year-to-year
variation, Louisiana’s reported
shrimp landings clearly
increased during 1970-90 (Table

VII, Figure 4). For example,
Louisiana‘s shrimp landings
averaged 49 million pounds

annually during 1970-74. They
increased to 54 million pounds
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annually in 1975~-79, 61
million pounds annually in
1980-84, and 74 million pounds

in 1985-89. For the 21 year
period ending in 1990,
Louisiana’s shrimp 1landings
averaged 60 million pounds per
year.

In
growth,
reported
1985-89
increase above annual
in 1980-84, a 36%
--above-annual landings
78, and about a 50%

terms of percentage
Louisiana‘’s annual
shrimp 1landings in
represent a 23%
landings
increase
in 1975~
increase
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when compared to annual
reported landings during the
first five years of the 1970s.
Overall, landings in seven of
the ten years during the 1980s
exceeded the long-run, i.e., 21
year, average annual landings
of 60 million pounds compared
to only two years during the
decade of the 1970s.

Shrimp landings 1in the
Gulf Region (coastal states of
Florida west coast through

Texas) expanded from an average
of 134 million headless pounds
during 1970-74 to 163 million
pounds in 1985-89, a percentage
increase of 22%, and equalled
161 million pounds in 1990
{Table VI1; Figure 4) .
Louisiana’s 21-year average
annual landings of 60 million
equalled 41% of the total Gulf
Region annual landings of 145

million pounds for the s=ame
period.

Because Louisiana’s
reported shrimp landings
increased 1relative to those

reported for the Gulf Region

during 1970-90, lLouisiana’s
share of total Gulf Region
landings, expressed in pounds,

increased substantially during
1970-90. In 1970-74, for
instance, Louisiana’s
contribution to the Gulf Region
production averaged 37%. The
state’s contribution increased

to 393% in 1975-79, _42% in
1980-84, 46% in 1985-89, and
approached 50% in 1990.

U.s. shrimp production

occurs in the Gulf Region and
in the South Atlantic  Region
(coastal states of North
Carolina through the Florida
east coast). These two
regions, referred to as the
Southeast, represent all the
nation’s production of warm-
water shrimp. As indicated in



Table VII (Figure 4), South
Atlantic shrimp landings are
relatively small in relation to
those reported in the Gulf
Region and averaged 16 million
headless pounds annually during

1970-90. Combined South
Atlantic and Gulf Region
landings, i.e., Southeast

(warm-water) shrimp landings,
averaged 161 million pounds.
ILouisiana’s contribution to
total U.S. warm-water shrimp
landings increased from less
than a third in 1970-74 to more
than 40% in 1985-89 (Table VII;
Figure 4)

Browder et al. {(1989)
hypothesized that Louisiana’s
increased shrimp production in
recent years is the result of
deterioration of wetlands in
some coastal regions of the
state which has provided
increased shrimp habitat. To
test this hypothesis, they
regressed brown and white
shrimp catches against the
amount of interface area
between land and water. They
found a positive and
significant relation for brown
shrimp but not for white shrimp
and concluded that increased
catches of brown shrimp are
related to the amount of
interface area. As the amount
of interface area peaks and
then falls, the catch of shrimp
can also be expected to fall.

Shrimp landings in each of
the five Gulf Region states,

expressed in five-year
intervals since 1970 are
presented in Table VIII.
Louisiana‘’s annual shrimp
landings, as indicated,
consistently exceeded those
reported in any of the other
Gulf states (except the first
..five-year period when Texas
landings were higher). Also,
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the difference between
Iouisiana’s landings and those
reported 1in the other Gulf
states increased during the
period of study. For exanmple,
Louisiana’s average annual
landings of 49 million pounds
in 1970-74 were about six
million pounds less than those
reported in Texas during the
same period. Louisiana’s
landings exceeded those
reported in Texas by more than
five million pounds in 1975-79,
and almost 10 million pounds in
1980-89. The only state, other
than Louisiana, to show
significant growth in reported
shrimp landings during 1970-90
was Mississippi. The increased
landings in Mississippi may,
however, reflect, catch from
Louisiana‘’s waters.

Landings by Size

Louisiana landings of
headless shrimp by size count
since 1970 are provided in
Table IX. For purposes of
discussion, the eight size
groups reported in the table
are examined on the basis of
three aggregated categories:
less than 31 headless shrimp to
the pound (<31), 31 to 67
headless shrimp to the pound
(31-67), and more than 67
headless shrimp to the pound
{(>67) .,

A

<31 Count (Headless)

Iouisiana‘’s landings of
<31 shrimp to the - pound
averaged 10 million pounds
annually in 1970-74, compared
to 8.7 million pounds annually
in 1985-89, and 8.3 million
pounds in 1990. Throughout the
21 year period of study, 26-30
count shrimp landings and 21-25



count shrimp landings averaged
almost 3 million pounds each;
15-20 count shrimp averaged
about two million pounds, and <
15 count shrimp averaged less
than one-million pounds.

In 1970-74, <31 count
shrimp to the headless pound
averaged 21% of the state’s
total shximp landings by
poundage. The share of the
state’s total landings

represented by this category

fell to 17% in 1975-79, 14% in
1980-84, and 12% in 1985-89.
In 1990, <31 count shrimp to

the headless pound fell to less
than 12% of the state’s shrimp
landings in pounds.

Two factors explain the
declining share of 1'large"
i.e., <31 count, shrimp landed
in Louisiana. (Selection of
demarkation points for "large",
"medium" and "small" shrimp for
this section was made primarily
for discussion purposes and is
not meant to infer what should
be considered "large" "medium",
and "“small" shrimp). First,
landings of the "large" shrimp
declined marginally, in
absolute terms, during 1970-
90. Second, and of greater
significance, landings “small",
i.e., > 68 count, shrimp
increased.

31-67 Count (Headless)

Louisiana’s landings of
shrimp in the 31-67 count
category averaged 16 million

headless pounds annually during
1570~-90 and were comprised of
5.5 million pounds of 31-40
count shrimp, 3.9 million
pounds of 41-50 count shrimp,
and 6.4 million pounds of 51-67
count shrimp.
= -Landings of shrimp in the
31-40 count range increased
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from an annual average of 5.2
million pounds in 1970-74 to
6.3 million pounds in 1985-89,
or 22%. Averaging 3.4 million
pounds annually 1in 1970-74,
landings of 41-50 count shrimp
increased to about six million
pounds annually in 1985-89, or
by more than 70%. Landings of
41-50 count shrimp in 1985-89
were, however, abnormally
high. Finally, shrimp in the
51-67 count size increased 30%
between 1970-74 and 1985-89,
from 5.5 million pounds to more
than seven million pounds.
Shrimp in the 31-67 count
size range represented 30% of
the state’s total shrimp
landings by poundage in 1970-74
and 28% in 1985-89. These
figures indicate that the share
of the total state’s shrimp
landings contributed by shrimp

in this category remained
stable during 1970-90. A
further review of the
information indicates that

there was no significant change
in the composition of shrimp by
size counts within the 31-67
category during the period of
study.

>67 Count (Headless)

"Small" shrimp, i.e., >67
count to the headless pound,
comprise a large and growing
share . of Louisiana’s , shrimp
landings. They averaged 23
million pounds in 1970-74, 28
million pounds in 1975-79, 32
million pounds in 1980-84, 41.5
million pounds in 1985-89, and
equalled 50 million pounds in
1990. Since 1975-79, they have
averaged well over 50% of the
state’s total shrimp landings
by poundage and have averaged
close to 60% since the mid-
1980s.



To the extent that "small”
‘shrimp represent the largest
proportion of catch among part-

time shrimpers, reported
landings of shrimp in this size
range are likely to be

particularly underrepresented.
This underrepresentation,
furthermore, will be directly
influenced by annual and long-
term participation changes
among the part-time shrimpers.
Though the large landings
of "small"® shrimp are
identified by the information
contained 1in Table IX, the
open—ended nature of the >67
count shrimp to the pound can
distort additiocnal changes
occurring within this category.
More specifically, shrimp may
still be changing in average
size through time but, due to
the open-ended nature of the
size class, the changes in size
will not be accurately
reflected. Since 1985, the
National Marine Fisheries
Service has collected and
maintained more detailed data
with respect to the >67 count
size. Specifically, the >67
category has been subdivided
into four additional
classifications: 68-80 count,
81-100 count, 101-116 count,
and > 116 count. Landings
pertaining to these additional
count sizes, are presented in
Table X.
~ As indicated, shrimp in
excess of 116 to the pound
comprised more than 40% of the
>67 count category during 1985~
90. Shrimp in the 81-100 count
range represented another
24.5%, while 68-80 count shrimp
represented almost 20%.
Overall, there is no apparent
trend to decreasing shrimp size
-in  the >67 count category
though the short time series of
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data limits meaningful
conclusions with respect to any
possible trends.

Size Comparison to Gulf
Region

Leouisiana’s reported
shrimp landings by size in
relation to reported landings
in the Gulf for 1970-90 is
given in Table XI, on the basis
of five-year intervals. One of
the most salient features
reflects the large contribution
Louisiana makes to Gulf shrimp
production in the >67 size
count of shrimp, an average of
70% during 1970-90. The
contribution, however, appears
to have lessened during the
period of study from 77% 1in
1970-74 to 68% 1in 1985-89.
Given Louisiana’s increased
landings of >67 shrimp to the
pound (Table IX), Louisiana’s

diminishing share of Gulf
Region production in this size
count is the result of
increasing Gulf Region
production of '"small" shrimp
relative to Louisiana‘’s
production. As lndicated in
Table XI. Louisiana

centributed all but about seven

million pounds of the Gulf
Region’s >67 count shrimp
production in 1970-74. By
1985-89, Gulf production of >67
count shrimp exceeded that
reported for Louisiana by
almost 20 million pounds. Some

of this production may have
been harvested in Louisiana and
landed in other states.
Louisiana’s contribution
to Gulf Region production of
shrimp in the mid-count size
range, i.e. 26-30 count, 31-40
count, 41-50 count, and 51-67
count appears to have increased
significantly during 1970-90.



For example, Louisiana’s share
of 26-30 count gained almost 10
percentage points between 1970~
74 and 1985-89, from 19.9 to
29.4. Louisiana’s share of 31-
40 count, 41-50 count and 51-67
count during the same periods
increased by 9%, 12% and 6%,
respectively.

Landing S8ize by Month
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Figure 5

Louisiana’s shrimp
landings by size and month
during 1985-90 are given in
Figure 5 . The same information
expressed on a percentage basis
is given in Figure 6.

As indicated, lLouisiana’s

landings of ‘'small" shrimp,
i.e. >67 count to the pound,
occurred primarily in the
months of May and June. These

two months typically accounted
for 55%-65% of the state’s
annual landings of >67 count
shrimp. Landings of 31-67
count shrimp ran strongest from
June through November,
generally peaking in August.
About B80%-90% of the 31-67
count Louisiana shrimp landings
occurred during this six month
-peried. Landings of <31 count
shrimp tended to be more evenly
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distributed throughout the
year, though about 40% of the
landings of this size shrimp
occurred during the two month
period of September and
October. The months of May and
June accounted for another 15%«
20% of landings in this size
category.
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Landings by Species

Louisiana’s 1landings of
brown shrimp increased
throughout the period of study
when evaluated in five-year
periods, averaging 24 million
headless pounds annually in
1970~74 compared to 35 million
headless pounds in 1985-89. As
noted, Browder et al. (1989)
have suggested that this
increase was environmentally
induced. White shrimp landings
also increased, averaging 23
million pounds in 1970-74
compared to 34 million pounds
in 1985-89. (Table XII)

When combined, brown and
white shrimp generally
represented 93%-96% of
Louisiana’s total shrimp
landings by poundage. Sea
bobs, pink shrimp, and rock
shrimp represented essentially



all remaining landings.
Because both brown and white
shrimp landings increased in
relatively equal proportions
during 1970-90, their
individual <contributions to
total state landings remained
essentially unchanged. Brown
shrimp contributed 48.7% of the
state’s shrimp landings, in
pounds, during 1970-74 while
white shrimp represented 47.3%
of the total. In 1985-89,
brown shrimp represented 47.6%
of the total while white shrimp
represented 46,2%.

The size distribution of
Louisiana’s brown and white
shrimp landings, based on three
size classifications ( <31 ct.
headless shrimp to the pound,
31-67 headless shrimp to the
pound, and >67 headless shrimp
to the pound )} 1is reported in
Table XIII. About 70%-80% of
Louisiana’s reported landings
of brown shrimp fell in the >67
count size category, with some
exceptions, particularly since
the mid 1970s. Another 15%-25%
of lLouisiana‘’s brown shrimp
landings ranged from 31-67
count per pound, again with
exceptions. Landings of brown
shrimp <31 count to the pound
generally represented less than
eight percent of the state’s
total brown shrimp 1landings,
except in the very early years.

The size composition of
Louisiana’s white shrimp
landings varied significantly
from one year to the next, as
indicated by the information
contained in Table XIII. The
percentage of pounds falling
in the »67 count range commonly
varied from 30% to 45% and
exceeded 50% in 1989. The
percentage of white shrimp
..falling in the 31-67 count
range generally varied from
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30%-40%. Landings of white
shrimp in the <30 count range
generally exceeded 20% and

exceeded 30% in seven of the 21
years examined. S8ix of these
seven years were in the
1870's.

Overall, there has been
no discernible trend in size
composition of Louisiana’s
brown shrimp landings since the
mid 1970’s, before which time

"large" and ‘"medium" sized
shrimp apparently contributed a
greater proportion of the

state’s brown shrimp landings.
With respect to white shrimp,
however, there does appear to
be a decline in the production
of "large", i.e., <31 count,
shrimp as a percentage of the
state’s landings of this
species. During both 1970-74
and 1975-79, for instance, <31
ct white shrimp landings were
less than 25% of the total
only once during each of the
five year periods. In 1980-84,
<31 count white shrimp landings
exceeded 25% in only once
during the five year period.
Since 1985, landings of <31
count white shrimp have not
exceeded 22% of the total and
in two of the six years were
below 20%. Conversely, the >67
count white shrimp exceeded 40%
of white shrimp landings two

times in each of the first
three five-year intervals,
given in Table XIII, 1i.e.,
1970-74, 1975-79, and 1980-84.

Since 1985, however, >67 count
shrimp have not fallen below
40% of the state’s landings.

A more detailed breakdown

of the >67 count landings, by
brown and white shrinp, is
presented in Table XIV. Since

1987, about one-third of brown
shrimp landings >67 count to
the pound also exceeded 116



count to the pound. About 40%-
50% of white shrimp landings in
excess of 68 count to the pound
also exceed 116 count to the
pound (the lack of information
on white shrimp landings in the
101-116 count range suggests
that some of the >116 count
shrimp may actually be of 101-
116 count to the pound).

Landing Size by Month

Louisiana’s average
reported brown shrimp landings
by month for the 1 period 985-
90 are illustrated in Fiqure
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percentage basis is given 1in

Figure 8.

Several features merit
mentioning. First, the
"small", i.e., »67 count brown

shrimp fishery is primarily a
three month fishery, from May
through July. In general, more
than 80% of the "small" brown
shrimp were landed in the
months of May and June, and
more than 95% were landed in
the three months including
July.

Whereas May through July
were the primary harvesting
months for "small" brown
shrimp, "mid-sized", i.e., 31-
67 count, were primarily
harvested in the months of
June, July, and August; with
peak landings generally
occurring in Augqust. Almost
85%-90% of brown shrimp
landings in the 31-67 count
range occurred during this
three month period.
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Figure 9
The months of July,
August, and September were the

primary months associated with
the landings of "large", i.e.
<31 count to the pound, brown
shrimp, with peak production
occurring in August.

A detailed breakdown of



monthly landings of >67 count
brown shrimp for 1985-90 1is
provided in Figures 9 and 10.
As indicated, harvesting of 68-
80 and 81-100 count brown
shrimp occurred primarily in
May. As the size of shrimp
declined past the 81-100 count,
June became the predominant
meonth of harvest. About 50% of
the 2116 count brown shrimp
(2.5 million pounds) were
harvested in June, An
additional million pounds were
harvested in July.

Louisiana’s white shrimp
landings by size and month are
illustrated in Figure 11 while
the same information on a
percentage basis is provided
in Figure 12.
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As shown, the ‘Y“small"
white shrimp season generally
began in August, peaked in
October, and then typically
decllned through the following
May.
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"Mid-size", i.e. 31-67
count, white shrimp landings
typically began to expand

significantly in August, peaked
during the September-November

periods, and then declined
significantly. The pattern
exhibited during 1985-90,
however, was significantly
different than that observed
previously. During this
period, "mid-size" white shrimp
landings were greatest in

August and declined throughout
the remainder of the year.

About 40%-45% of



Louisiana’s "large", 1i.e. <31
count white shrimp landings are
concentrated in the months of
September and October, though
the months of May, June, and
November also produce sizeable
quantities of these shrimp.

Landings by Inshore and
Offshore Waters

Louisiana’s shrimp fishery
can be evaluated on the basis
of three separate areas of
activities; inshore state (i.e.
beach inward), offshore state
(i.e. beach out to three
miles), and Federal (outside
three miles). While the state
can institute management
measures 1in 1its inshore and
offshore waters, management
measures in Federal waters are
under the control of the
Federal government.

As indicated in Table XV,
shrimp landed in Louisiana are
harvested to a large extent in
all three areas. Landings of
shrimp caught in state inside
waters (beach inward) averaged
26 million pounds during 1976-
90, or almost 40% of the
state’s total 66 million pound
average annual landings. To
the extent that part-time
shrimpers are primarily inshore
based, inshore 1landings are
likely to be significantly less
than actual. The percentage

contribution of inshore
landings to the total |is
therefore likely to be
significantly greater than
reported herein. Overall,
shrimp 1landings from inshore

waters appear to be increasing.
For exanmple, landings from
state inside waters dropped
‘below-the long-term average, 1i.
e. 26 million pounds, in only
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two of the last ten years and
only once since 1984.

Louisiana landings of
shrimp from state offshore
waters averaged 28.4 million

pounds annually during 1976-90
and represented 43% of the
state’s total landings. Since
1985, landings of shrimp from
state offshore waters have been
well above the long-term
average.

Louisiana‘’s landings of
shrimp from Federal waters
averaged 11.4 million pounds
during 1976-90, or 17% of the
state’s total shrimp landings.
Production of 5.5 million
pounds in 1990 was by far the
lowest reported during the 15
year study period.

Landings by Parish

Table XVI provides
information on landings by
parish for the 1976-90 period.
Terrebonne Parish consistently
lead the state in shrimp
landings, generally accounting

for almost a third of the
total. Jefferson Parish,
Plaguemines Parish, and

Lafourche Parish generally each
accounted for 10%-20% of the
state’s total shrimp landings,
followed closely by Vermilion
Parish.

Landings by Gear Type

“

The primary gears used in
Louisiana to catch shrimp are
the trawl and the butterfly net
(wing net). Since 1985, the
National Marine Fisheries
Service has maintained data on
catch by gear type. According
to National Marine Fisheries

Service estimates, trawls
account for more than 90% of
Louisiana’s shrimp landings



(Table XVITI). As previously
noted, Louisiana‘s catch from
inshore waters is significantly
underreported, largely the
result of part-time fishermen
bypassing traditional marketing
channels. The fact that
butterfly nets tend to be used
more intensely inshore suggests
that landings associated with

this gear may be
underrepresented.
Catch by Size and Waters
Figure 13 provides
information on Louisiana‘’s
shrimp catch by size of shrimp
in inshore state, offshore
state, and Federal waters

during 1986-90, while the same
information presented on a
percentage basis 1is given in
Figure 14. majority As
indicated, the vast
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Louisiana’s inshore state
shrimp catch is composed of
"small", i.e. >67 count,
shrimp. During 1986-90, almost
80% of the state’s inshore

catch was comprised of these
"small" shrimp (about the same
average also reported during
1980-85). About 50%-55% of the
state’s offshore shrimp catch
is also comprised of >67 count
shrimp. There are also
significant catches of "medium"
and "large" shrimp in these
waters.

Large catches of all sized
shrimp, including the >67
count, are reported from
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Federal waters.
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Figure 16

Figures 15 and 16
illustrate catch of brown
shrimp (pounds and percentage)
in inshore state, offshore
state, and Federal waters.

Comparable information on white
shrimp catches in Louisiana’s
waters is given in Figures 17
and 18. Catches of Dbrown
shrimp in offshore state waters
were dominated by the >&7
‘count shrimp which accounted
for about 80% of offshore state
brown shrimp landings.

White shrimp catch in
state offshore waters were less
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which
total

dominated by >67 count,
approximated 35%-40% of
catch in these waters.
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Harvest Effort
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Recent Effort

In their 1978 study of
Louisiana’s vessels, Roberts
and Sass reported that vessels

less than 50 feet in 1length
shrimped an average of 115
days, 43% of which were spent

in inshore waters. Vessels of
51-65 feet in length shrimped
136 days o¢f which 17% were
spent « in- inshore waters.
Vessels greater than 65 feet in
length shrimped an average of

195 days, none of which were
spent  inshore. Full-time
shrimpers of undocumented

craft, according to Roberts and -
Sass (1980), made an estimated
77 thousand trips in 1978 while
part-time shrimpers made an
estimated 219 thousand trips.
This resulted in a total of



296 thousand trips by
undocumented craft. This
estimated total exceeded the
number of trips reported by
NMFS by a large factor.
However, trips by part-time
shrimpers are not as long as
for their full-time counter-
parts and, hence, effective
effort reported by NMFS is not
as seriously underestimated.

Keithly and Mounce, in
their study of Louisiana‘’s
inshore shrimping activities in
1987, provided a detailed
analysis of effort among full-
and part-time shrimpers. As
indicated in Table XVIII, the
average number of days engaged
in shrimping activities among
full-time shrimpers increased
proportionately with boat size,
even though the number of trips
declined past the 20-30 foot
boat category. This reflects
increased days per trip among
the larger boat categories.
There was also an increase in
days shrimped among part-time
shrimpers in relation to boat
size.

A detailed breakdown of
shrimping effort in inshore and
offshore waters throughout the
1987 year by full- and part-
time shrimpers was also
provided by Keithly and Mounce.
This information is given in
Table XIX. A rather lengthy
discussion regarding
interpretation of the table is
in order, before attempting to
analyze it. The table shows
that, in total, 110 full-time
shrimpers of boats 20-30 feet
in length were surveyed. of
this 110 total, 108 made
inshore trips during the brown
shrimp season, averaging 30.4
trips each. Total days spent
<shrimping in inshore waters
during the brown shrimp season
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by this group of fishermen
averaged 36.3. All but four
{106) full-time shrimpers
engaged in inshore shrimping
activities during the white

shrimp season. They averaged
32.9 trips each at an average
of 1.2 days each, yielding an
average of 40.9 days of
shrimping in inshore waters
during the white shrimp season.
Ten of the 110 total also
fished offshore while inshore
waters were open and averaged
23.9 trips each, with the total
average number of days spent
shrimping offshore while
inshore waters were open -
equalling 43.7. Finally, 14 of
the 110 shrimpers reported
shrimping offshore when inshore
waters were closed to
shrimping. This group averaged
14.4 offshore trips during this
period, with total days
averaging 24.4 each.

Ooverall, the table
indicates that inshore effort
among full-time shrimpers, as
measured in days fished,
increased with boat size up to
the largest category of boats
(i.e., »>50 feet). Days engaged
in total inshore shrimping
activities by this group,
averaging 64.3, was about 25
days less than among full-time
shrimpers of boats >30-50 feet
in length (89.7 days) and about
10 days fewer, on average, than
among shrimpers with boats 20-
30 feet in length.

The reason for the decline
in inshore days among the
largest boat class reflects
additional effort offshore by
this group of shrimpers, even
when inshore waters are open.
Fourteen of the 23 full-time
shrimpers of boats in excess of
50 feet reported some offshore
shrimping while inshore waters



were open, totalling an average
of almost 70 days each. By
comparison, only 11 of the 65
full-time shrimpers with boats
>30-50 feet reported offshore
shrimping activities while
inshore.

Keithly and
reported that the
hours engaged 1in
activities in
inside waters increased with
becat size (Table XX). Full-
time shrimpers with boats 20~30
feet in length averaged 10.0
hours per day shrimping
compared to 10.3 hours among
full-time shrimpers with boats
30-50 feet in length, and 11.8
hours among full-time shrimpers
with boats greater than 50 feet
in length. In all cases,
except for the smallest boat
category (<20 feet), hours per
day spend shrimping among full-
‘time shrimpers were higher
during the brown shrimp season
than during the white shrimp
season.

Mounce
estimated
shrimping
Louisiana‘’s

Historical Effort

Effort can be measured in
a number of ways. One method
is based on participation in
the fishery (see Table I and
I1). A more meaningful measure
of effort relates to the number
of trips taken by the shrimp

fleet in any given vyear.
Annual trips related to
landings and catch, separated

by inshore and offshore waters,
are presented in Table XXI for
the 1981-90 period.

As indicated, the majority
of shrimp trips are taken in
Louisiana’s inside waters. The
reported number of inside
“trips,; associated with either
landings or catch, peaked
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during 1986-88 and fell sharply
in the next two years.

Trips associated with
landings and catch in inshore
waters tend to be very close,
generally differing by no more
than about five percent. As
indicated earlier (Figure 1)
catch and landings from inshore
waters also tended to be close.

Reported trips in offshore
state waters varied from about
30 thousand to 50 thousand
annually during 1981-90.
Overall, trips associated with
landings peaked at just over 53
thousand in 1987 while trips
associated with catch peaked at
about 57 thousand in the same
year. The differences between
trips associated with landing

and catch 1in state offshore
waters, as indicated in Table
XXT, was typically small,

averaging less than 10%. The
differences between total catch
and landings from state
offshore waters was also
typically small, generally less
than four million pounds
(Figure 2).

Reported trips in Federal
waters associated with landings
were less than seven thousand
annually during 1981-90, except
in 1987 when they exceeded nine
thousand. _Trips associated
with catch, however, exceeded
10 thousand on four occasions
during 1981-90 and often exceed
the numbers of trips associated
with landings by more than 70%.
Catch from Federal waters also
exceeded landings from these
waters by a significant amount
(Figure 3).

As noted, the numnber of
trips reported by NMFS
underestimated the actual
number of trips, especially in
inshore waters utilized by
part-time shrimpers. Roberts



and Sass (1980) estimated 295
thousand inshore trips by
undocumented beats in 1978,
compared to 106 thousand

inshore trips reported by NMFS

for the year. Extrapolation
from the data provided by
Keithly and Mounce also

suggests that the actual number
of inshore trips may be more
than three times larger than
reported by the NMFS in 1987.
With the sharp decline in the
number of shrimpers in the last
couple of years, however,
reported trips may now more
accurately reflect the actual.

Catch Related to Effort

Catch per trip from
Louisiana’s inside state,
offshore state, and Federal

waters for 1981-90 is given in
Table XXII. Catch in inside
waters generally averaged from
about 180 pounds to 250 pounds
on a per trip basis. The value
of this catch, expressed on a
deflated basis, illustrated
little change on a long-term
basis during 1981-90, though
year~-to-year fluctuations
tended to be large.

Pounds caught per trip in
state offshore waters varied
from a low of 666 in 1981 to a
high of 1,188 in 1985. Catch
per trip from offshore waters
was significantly higher than
that: reported in inshore
waters, reflecting larger boats
and longer trips. The deflated
value of the catch ranged from

about $1,000 to $1,500 per
trip. Overall, the average
deflated value per offshore

trip during 1986-90 was about
12% below that reported during
1981~85, $1,273 compared to
§81,445,

Pounds of shrimp caught
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per trip in Federal waters
averaged 1,853 in 1986-30
compared to 2,437 in 1981-85.

The deflated value per trip

averaged only $4,634 in 1986-90
compared to $7,332 during 1981-
85, a decline of almost 40%.

Further insight with
respect to catch per trip can
be ascertained from the 1987
study by Keithly and Mounce
(1990) of Louisiana’s inshore
shrimp fleet. However, their
results pertain only to that
portion of Louisiana’s shrimp
fleet that shrimped in the
state’s inshore shrimp fishery
during at least a portion of
the 1987 vyear. As such, the
results will not include
information on larger vessels
that shrimped exclusively
offshore. This portion of the
fleet, while relatively few in
number, is expected to exhibit
significantly higher catches
than that portion of the fleet
surveyed by Keithly and Mounce.

as would be expected,
catch per trip increased with
boat size, according to Keithly
and Mounce (Takle XXIII). In
inside waters, the value of
catch per trip increased from
$321 among full-time shrimpers
of boats 20-30 feet in length
to $1,943 among full-time
shrimpers of boats 250 feet in
length. In offshore waters
(state and Federal), the value
of catch per trip increased
from $240 to $2,383.

Dealers
. ]

Dealers are generally the
first middlemen to take
possession of the shrimp. They
often provide docking and other
services to the fishermen.



In a 1983 study of
Louisiana’s handlers and
processors, Roberts and Pawlyk
(1986) found that 75% of the
handlers were integrated;
either vertically, horizontally
or through tacit arrangements.
Free docking, credit to
vessels, and bonuses were found
to be common and were used by
dealers to secure supplies.
Forty-two percent of the
handlers operated an unloading
docks or owned shrimping
vessels.

Ward (NMFS, pers. comm.)
reported that Louisiana had 59
shrimp dealer who purchased
from documented craft, 1i.e.
vessels, in 1990, according to
statistics maintained by the
National Marine Fisheries
Services. Six of these
dealers were considered large,
handling an average of 4.4
million pounds of shrimp each
valued at $9.5 million.
Another 27 of the dealers were
considered medium in size,
handling, on average, 1.6
million pounds of shrimp each

{($3.2 million in value). The
remaining 26 dealers were
labeled as 'small™. They
handled an average of 165

thousand pounds each, valued at
$274 thousand.

Processing
L |

Quantity

Shrimp processing entails
several possible functions. At
one extreme, shrimp is merely
packed and frozen, upon
heading, for eventual sale. At
the other extreme, shrimp may
“be breaded, canned, or dried
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prior to consumption.
Processing activities add
value to the harvested product,
provide finished goods as
desired by consumers, and are
an additional source of
employment.
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Figure 19

The quantity and value of

shrimp processing activities
for Louisiana and the Gulf
Region are presented for

selected time periods during
1973-90 in Table XXIV and
Figure 19. Louisiana’s shrimp
processing activities generally
averaged 40~-55 million pounds

annually during 1973-90 (all
processed forms, e.g. peeled,
canned, dried, etc. have been

converted to a headless shell-
on equivalent weight basis)
when evaluated on a three-year
basis. Year-to-year variations
in pounds processed reflect, to
a large degree, changes in the
state’s shrimp landings
(Roberts et al. 1991), though
processing activities in the
long~-run have not expanded with
shrimp landings.

Pounds of shrimp processed
in the Gulf Region, in contrast
to that observed in Louisiana,
expanded significantly during



1973-90.

This is largely the
result of increased import
usage. While Louisiana does

use some imported shrimp in its
processing activities, the
degree to which imports are
utilized is much less than that
found in other Gulf states,
excluding Texas (Roberts et al.
1992) .

Number of Establishments

The number of Louisiana
shrimp processing

establishments gradually
declined during 1973-90,
according to unpublished
National Marine Fisheries
Service statistics, averaging

52 annually in 1973-75 compared
to 44 in 1988-90. In the Gulf

Region, 134 shrimp processing
plants operated annually in
1973-75. BY 1988-90, the

number had declined almost 15%
to an average of 117.

Characteristics

Louisiana’s shrimp
processors, on average, tended
to be smaller than those found
in other gulf states, as
indicated by the information
contained in Table XXV. By
weight, Louisiana’s companies
each processed 850 thousand to
1.1 million pounds of shrimp
annually (headless shell-on
equivalent weight basis) during
1873-90, on average. When
examined in three-year periods,
there was little or no
definitive - growth. Per-
establishment processing
activities in the Gulf Region

expanded from an annual average
of 1.2 million pounds in 1973-
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75 to almost 2.2 million pounds
in 1988~90, or by more than
80%. During 1973-75, Louisiana
processing activities averaged
about 70% of the Gulf Region
by poundage, compared to less
than 50% during 1%88-90.

Louisiana shrimp
processing establishments
engage in several different
forms of shrimp processing
activities. Included among
these activities are the
production of the raw-headless
shrimp, peeled shrimp (raw and
cooked), breaded shrimp, and
“other" shrimp (canned, dried,
etc.). Selected statistics
pertaining to these individual
activities are provided in
Table XXVI.

The information in Table
XXVI points to the fact that
the only component " of
Louisiana’s shrimp processing
industry that experienced
significant growth during 1973-
80 was that of peeling.
Peeling activities expanded
more than four-fold during the
period, from an annual average
of 5.5 million pounds in 13873-
75 to 24.5 million pounds in

1988-90. This increase
occurred without a concurrent
increase in the number of
establishments processing
peeled shrimp, indicating
higher productivity per
company. In fact, .,as the
information in Table XXVII
indicates, processors engaged

in peeling activities expanded
production from an average Or
322 thousand pounds per company

in 1973-75 +to 1.2 million
pounds per company in 1988-90.

While the number of
companies processing raw
headless shrimp increased from
an annual average of 21 in
1973-75 to 28 in 1988-90,



pounds of raw headless shrimp
processed did not grow
accordingly, indicating a
decline in raw headless shrimp
production per company (Table

XXVII) .

Production of "other"
shrimp was, in earlier years,
an important component of
Louisiana’s shrimp processing
industry, especially the

production of canned shrimp.
Production, of "other" shrimp
products, however, declined
steadily during 1973-90, from
an annual average of 20.9
million pounds in 1973-75 to
6.2 million pounds in 1988-90.
The number of firms processing
"other" shrimp products also
fell from an average of 25
annually in 1973-75 to only 13
in 1988-~90 (Table XXVI). On a
per company basis, production

of "other" shrimp peaked at
about 1.2 million pounds in
1976-78 and fell to 447
thousand pounds in 1988-90

(Table XXVII).
The breading of shrimp has
traditionally keen a minor
component of Louisiana‘’s shrimp
processing industry and
production of this product form
declined throughout the period
of analysis. The corresponding
number of companies also fell
from an average of 11 in 1973-
75 to only three in 1988-90.
Gulf Region production of
raw headless shrimp generally

fell in the 80-100 million
pound range with peak
production of 117 million
pounds in 1986 (Figure 20),
coinciding with the state’s
largest annual harvest.
Louisiana’s share of Gulf

Region raw headless processing
activities generally falls in
-~~the 15%-25% range.

32

Aaw Haadlexa Bhiimp Procasaing
Louisinng snd the Guif
w73-90

Mllllon Pousdy (Head leas)

_

a
wrs TS m n L] [ 1] [ ] a7

Figure 20

Gulf Region production of
peeled shrimp increased from 35
million pounds in 1973 to more
than 120 million pounds in 1990
(Figure 21). Louisiana’s share
of this total has consistently
averaged about 20%. With
respect to breading activities,
Louisiana’s contribution to
Gulf Region production is
negligible, averaging less than
one percent 1in recent years.

However, virtually all of the
Gulf Region’s "other" shrimp
processing activities are

Louisiana based.
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Diversity

An average of 60% of
Louisiana’s shrimp processors
reported producing only one
shrimp product on an annual
basis during 1988-90, according
to unpublished National Marine
Fisheries statistics, based on
the four categories (raw
headless, peeled, breaded, and
"other") outlined above.
Thirty-two percent reported
producing two shrimp products.
Oonly seven percent of
Louisiana’s shrimp processors

reported producing three or
four shrimp products during
1988-90. These proportions

have remained relatively stable
since 1973.

For the most part,
Louisiana’s shrimp processors
deal only in shrimp. ©Only six
of the 44 plants engaged 1in
shrimp processing during 1988-
90 reported the processing of

other seafood products,
according to unpublished
National Marine Fisheries
Service Statistics, with

combined output of 1less than
one-million deollars annually.

Age of Plants

According to unpublished
National Marine Fisheries
statistics, 18 of the 44 shrimp
processing plants operating in
Louisiana in 1990 were
established before 1975, or 41%
of the total . Another six
(14%) were established prior to
1980. The remaining 20 plants
(45%) have been established
since 1980.

Concentratiocn

.The largest five
processing plants in Louisiana
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accounted for 50% of the
state’s shrimp processing
activities, by value in 1990,
according to National Marine
Fisheries Service data. The
largest 10 and 20 ©plants

accounted for 72% and 93% of
total activities, by value.

Bource of Supply

In a 1983 study conducted
by Roberts and Pawlyk (1986),
the authors found that 61% of
shrimp sales by processors was
secured from product landed at
the processors’ docks. Another
34% of processors’ supplies
were secured from other
Louisiana firms and five
percent was from out-of-state
firms. Imports consisted of
less than one percent of total
poundage sold. More recent
research by Roberts et al.
(1992) suggests that imports
are increasingly being utilized
by Louisiana shrimp processing
plants.

Employment

Table XXVIIT shows
employment (excluding
administrative employees) 1in

Louisiana’s shrimp processing
industry on a monthly basis for
the years 1985 through 1990.
As indicated, employment
generally 1is highest in June
coinciding with the opening of
inside waters in the brown
shrimp season. Employment then
generally declines each
succeeding month, with the
exception of a slight increase
in September/October, before
peaking again in the following
May. Employment in Louisiana’s
shrimp processing industry
averaged just over one-thousand
during 1985-90.



Chapter 3 - current Management Practices
L ]

Regulatory Authority

Legislative Authorization

The Louisiana Legislature
has placed all aguatic 1life
within the territory or
jurisdiction of the state under
the supervision and control of
the Louisiana Wildlife and
Fisheries Commission
(Commission) {(36:601)' in order

toe ‘"protect, conserve, and
replenish" these resources
{56:1(A)}. Shrimp, and other
aguatic resources are the

property of the state and are
under the exclusive control of
the Commission {56:3(A)}, which
has "sole authority to
establish definite management

programs and policies" ({56:2}.
These resources may not be
caught, taken, or possessed

except as permitted by state
law or regulation; even after
being taken from state waters
in a lawful manner, ownership
of aquatic life remains with
the state "for the purpose of
regulating and controlling the
use and disposition thereof®
{56:3(B)}.
The
{56:6(25a) )
“Commission

legislature
has given the
the duty to
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promulgate rules and

regulations which

'set seasons, times, places, size
limits, gquotas, daily take, and
possession limits, hased upon
biological and technical data, for
all wildlife end fish. Any such
tule or regulation shall have as
its objective the sound
conservation, preservation,
replenishment, and management of
that species for max i mum
continuing social and economic
benefit to the state without
overfishing that causes short-term
or long-term biological damage to
any species, and regarding all
species of fish, without
overfishing that leads to such
damage. Any season, time place,
size, quota, daily take or
possession currently set by law
shall be superseded upon
promuigation by the commission of
new rules and regulations
concerning a new species."

The Legislature has set
some limits to Commission
authority. The Legislature
specifically reserves to itself
the right to determine the game
fish or commercial status of a
species (56:6(25a)}. Gear
types available to the fishery
are restricted to those
specified by law (56:499(A}}.
The Commission is required to
set seasons based on technical

and biological data which
indicates that marketable
shrimp, in sufficient



quantities, are available for
harvest {56:497 (A3,A4,A6,A7)}.

Definitions

Statutory definitions
{56:8) affecting the management
cof shrimp include, but are not

limited to :

Fish (noun) - all finfish, shetlfish,
crustacean, frogs, turtles, and
other 1iving aguatic resources
which have a sport or other
economic value.

Shellfish - agquatic invertebrate species
having a shell, These species
include, but are not limited to,
oysters, clams, crayfish, shrimp,
crabs, and other mollusks and
crustaceans.

Saltwater shrimp - all species of shrimp
of commercial or economic value
found in the coastal waters of the
state and in the Gulf of Mexice
contiguous to the Louisiana coast,
including the white shrimp or
“common saltwater shrimp" (Penaeus
setiferus), also called the "lake
shrimp®; the brown shrimp (Penaeus
aztecus); the pink shrimp (Penaeus
duorarum); the 5ea bab!!
{Xiphopeneus kroyeri) also called
“"six barbes"; the common river
shrimp ({Macrobranchium ohione);
the Delta river shrimp
{Macrobranchium acanthurus}); and
any other shrimp or like species
which may be taken from coastal
waters or sold through commercial
channets.

Trawl - any net, generally funnel-shaped,
pulted through the water or along
the bottom with otter boards to
spread the mouth open while being
fished.

Beam trawl - a funnet shaped net the mouth
of which is help open by a beam,
or by some stationary fixture,
while it is being fished.

Butterfly net - a fixed, frame-mounted
met, used to fish the near-surface
waters, which is suspended from
the side or sides of a boat,
pilings, floats, rafts, or shore
installations.

Lead net or wing net - a panel of netting
of any mesh or Llength, with or
without weights and floats
attached to one or both sides of
the mouth of a cone-shaped net
having flues or throats, and set
s0 as to deflect or guide fish
toward the mouth of the net.

Skimmer net - a net attached on two sides

b to a triangular frame and
suspended from or attached to the
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sides of a boat, with one corner
attached to the side of the boar
and one corner resting on the
waterbottom. A ski and one end of
the lead line sre attached to the
corner of the frame that rests on
the waterbottom and the other end
of the lead line attached to a
weight which is suspended from the
bow of the boat.

Paratrawling - fishing with a net by
affixing 8 net to or holding a net
from two or more vessels 50 as to
pull the net between or behind the
vessels.

Cast net - a light circular net of
vegetable or synthetic materials,
and weighted around its perimeter
that is thrown by hand over the

water.

Dip net - a net, usuvally a deep mesh bag
of vegetable or synthetic
materjals, on a fixed frame

attached to a handle and hetd and
worked exclusively by hand and by
no more than one individual.

Administrative Organization

Statutory law {36:602(B)}
has created the Department of
Wildlife and Fisheries
(Department) to "Yecontreol and
supervise all wildlife of the
state, including fish and all
other aqguatic 1life" and to
“execute the laws enacted for
the control and supervision of
programs relating to the
management, protection,
conservation, and replenishment
of wildlife, fish, and agquatic

life in the state, and the
regulation of the shipping of
wildlife, fish furs, and
skins". The Department is
currently composed of the
executive office of the
secretary, the office of
management and finance, the
office of wildlife, the office

of fisheries.

The Enforcement Division
enforces all laws pertaining to
the management, protection, and
conservation of shrimp; it is
located in the executive office
of the secretary.

S
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The office of management
and finance sells licenses and
collects severance taxes.

The office of fisheries is
charged with regqulation and
control of the shrimp fishery

and shrimp industry
{36:609(C)}. It monitors the
biological and environmental

conditions in the estuarine and
near offshore areas, collects
catch information from licensed

wholesale dealers, performs
research to gather new
information, and makes

recommendations for seasons and
other management actions after
analysis of available data.

License Fees, Severance Taxes

A severance tax of fifteen
cents per barrel of two hundred
ten pounds is levied on all
saltwater shrimp taken from the
waters of the state. Out-of-
state shipments other than by
common carrier shall be taxed
fifty cents per barrel of two
hundred ten pounds {56:505).

A commercial fisherman
taking fish, including bait
species, from state waters or
possessing fish in the state

must purchase a commercial
fisherman’s license ({56:303)}.
The holder of a commercial

fisherman’s license may sell
his own catch to anyone at any
point within the state
{56:303.4}. Saltwater fish
caught or transported by the
holder of a commercial
fisherman’s license are assumed
to have been caught in
Iouisiana waters {56:303.5)}.
A vessel engaged
commercial fishing
transporting fish must
licensed (56:304).
. Gear licenses are
available for butterfly nets,

in
or
be
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seines, trawls, castnets in
excess of eight feet six inches
in diameter, and "other legal
gear" {56:305).

Persons buying, acquiring,
or handling fish for resale,
including bait species, must
purchase a wholesale/retail
dealer license {56:306).

Operators and drivers of

any form of commercial
transport, except common
carriers, must ©purchase a

transport license if they do
not have either a commercial
fisherman’s license or a
wholesale/retail dealer license
(56:307).

Licenses are required to
participate in the commercial
fishery {56:327(B):;:

fees (56:303 =~ 56:208) for
these licenses are:
Type Residents HNonresidents
Fisherman 55.00 400.00
Vessel 15.00 60.00
Gear
Butterfly net 25.00 100.00
Seine(s) 25.00 100.00
Each trawl 25.00 100.00
Castnet 25.00 100.00
Other legal gear 25.00 100.00
Whole./Retail 105,00 405.00
Restaurants 30.00 30.00
Transport 30.00 30.00
Common carriers exempted exempted
Penalties for Vicolations
Class 4 and revocation of

license after first offense:

Oversized trawls, . number
of trawls {56:495.1(D,E) ).
Trawling or butterfly netting
in inside waters during closed
season {56:495.1(D,E)}}.

Class 3:

Violation of any section
of YSubpart E. Shrimp" for
which no specific penalty
exists {(56:507). Failure to pay
severance tax {505(C)}).



License and assoclated
reporting violations by
commercial fishermen {(56:308)}.

Class 2:
Gear use restrictions in
Cameron Parish (56:499.1(C))}.

Trawling in Lake Maurepas
{56:408(C)}. Unattended nets
{56:322(C7)).
Class 1:

License violations by

recreational shrimpers

{56:308(A)}.

Shrimp taken illegally may
be seized {56:507(B), 56:313).
Tackle, seines and other nets,
trawls and other equipment and
devices, including vessels and
other means of transport, used
in the illegal taking of shrimp
may be seized (56:56(6,7),
56:314). Vessels and equipment
used with a license cobtained by
fraud shall be forfeited
{66:57.1, 56:338}. Vessels
involved in illegal activities
may be prohibited from
cbtaining a license or
operating in the fishery for
two years {56:338(A)}.
Conviction of Class 1 ~ Class 7
violations result in revocation
of applicable licenses {56:38}.

A person who kills,
catches, takes, possesses, or
injures any fish and aguatic
life in violation of law and
regulation 1is 1liable to the
state for the wvalue of each
fish and other aquatic 1life
unlawfully killed, caught,
taken or possessed {({56:40.1}.
The department has promulgated
regulations which assess civil
penalties for this action
{LR15(10) :918 October, 1983}.
Civil penalties are also
-imposed for Class 1 violations:
first offense, $50; second
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" years

offense, $100; subsequent
offenses, $200 {56:31).

No person shall waste any
fish of this state. "Waste™
means the harvesting of any
fish for commercial purposes
which results in the excessive
killing of such fish. Any
person who wastes fish may be
subject to a civil fine by the
Department. Rules and
regulations have been
promulgated to determine what
constitutes waste and to assign
a fair market value to fish
wasted {LR13:1989 (March
1987) }. The taking or use of
shrimp is exempted from these
provisions {56:409.1}.

Data Reporting Requirements

Wholesale/retail dealers
shall keep records of the
quantity and species of fish
acquired, the date the fish was

acquired, and the name and
license number of the
commercial fisherman, the

wholesale/retail dealer, or the
out of state seller from whom
the fish was acquired: records
shall also be kept of the
gquantity and species of fish
sold, the date the fish was
sold, and the name and license
number of the person to whom
the .fish was sold. When sold
to the consumer the records
shall .indicate the quantity,
species, and date, and shall
state that the fish was sold to
the consumer. These records
shall be maintained for three
and shall be open to
inspection by the Department

{56:306.4, 56:345}.

Shipments of fish of any
species ordinarily used for
human consumption made to

points outside of the state,
other than by common carrier,



shall be registered by the
owner or his agent at some port

of exit established by the
commission and inspected. The
shipper shall secure

certificates of export from the
commission before the shipment
can be legally transported to
points outside the state
{56:307.7}.

All vessels transporting
shrimp shall keep in writing a
manifest of their cargo, a copy
of which shall be filed on each
trip with the dealer or
processor to which delivery is
made and a copy sent to the
department. The manifest and
records are open to inspection
by the department. Statements
giving the date, quantity,
peint of origin of each lot,
and from whom purchased and to
whom delivered shall be sent to
the department on forms
furnished for the purpose not
later than the tenth of the
month following date of
delivery (56:502}.

Severance tax payments to
the department shall be
accompanied by a statement of
the quantity of shrimp fished,

purchased, and/or received
{56:505(B) }.
The names, addresses, and

license numbers of commercial

fishermen, except for oyster
fishermen, shall remain
confidential; however the
department may make the names
and addresses of commercial
fishermen available to public
or private entities for

considerations
The Secretary

financial
{56:301.4(B)}.

has pronmulgated rules and
regulations controlling the
reporting by wholesale/retail
dealers and ©preserving the
.confidentiality of all
fisheries dependant data (LR
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18:81)
repromulgated as
{February 1992)}.

(January 1992),
(LR 18:198})

Reciprocal Agreements

The commission may enter
into reciprocal fishing license
agreements with the authorities
of any other state {56:671}.

The commission may enter
into reciprocal agreements with
the states of Alabama,
Arkansas, Mississippi, and
Texas pertaining to seasons,
bag limits, and all other rules
and requlations for the taking
or protection of any species or
sex of fish or other aquatic
life (56:675}.

The state of Louisiana has
entered into the Gulf States
Marine Fisheries Compact. The
purpose of this compact is "to
promote the better utilization
of the fisheries---marine,
shell, and anadromous of the
seaboard of the Gulf of Mexico-
--by development of a Joint
program for the promotion and
protection of such fisheries
and the prevention of the
physical waste of the fisheries
from any cause." (56:72) The
compact is administrated by a
commission which may recommend
and coordinate the exercise of
police powers of the several
states within their respective
jurisdiction to promote the
preservation of the fisheries
and their protection against
overfishing, waste, depletion,
or any abuse whatsoever, and to

" assure a continuing yield form

the fishery resources of the
member states (56:75}).

Any restrictions affecting
non-resident persons from
taking or processing salt water
shrimp does not apply to
citizens of any state which



grants equal privileges or
licenses of this state and
which said states have entered
into the Gulf States Marine
Fisheries Compact {56:496}.

TEDS

The Legislature has
determined that the imposition
of Turtle Exclusion Devices
(TEDs) upon Louisiana shrimpers
by the Federal Government 1is

"unjustified, ineguitable, and
unworkable". Therefore the
Department 1is forbidden from

enforcing any federal law or
regulation which reguires any
commercial or recreational
fisherman to use TEDs in
Louisiana waters until certain

conditions listed by the
lLegislature have been met
(56:57.2}.

Gear Restrictions
L -~ - -~ "~ " ]

Types

Legal gear type and size,
as well as mesh size are all

regulated by statutory law.
Except for bkait shrimp, or as
provided in underutilized

species permits, statutory law
provides that saltwater shrimp
may be taken only by trawls,
butterfly nets, skimmer nets,

or cast nets (56:499(A)}. Use
of a trawl, butterfly net,
paupier, night trawl, or beam

trawl in inside waters during
closed seasons 1is prohibited
(56:497) (B2)).

Number and Length

of
by

number and size
is regulated

. The
“trawls
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statutoeory law {56:495.1) in the
following manner:

1). In inside waters,

one trawl not exceeding
507 in length along the
corkline (667 along lead line)
plus one test trawl, or

two trawls not exceeding
25’ along the corkline (33’

along the lead line) plus one
test trawl, or

two trawls not exceeding
25’ along the corkline (33/
along the lead line)} plus one
test trawl, with the size of
the inner sled doors and outer

trawl doors specified by
statute.

2) In outside waters, no more
than four trawls and one test
trawl, no length
specifications.

3) In Breton and Chandaleur
Sounds, two trawls not
exceeding 65’ in length (82’

along the lead line} plus one
test trawl.

A test trawl is defined by
statutory law as not more than
16’ along the corkline (20’
along the lead line or
headrope) {56:495.1}.

The number and size
wingnets is regulated
statutory law {56:499}
following manner:

1) Single stationary
butterfly nets may not have a
net frame which is greater than
22’ measured horizontally or
vertically.

2) Double stationary
butterfly nets may not have a
individual net frame which are
greater = than 127 measured
horizontally or vertically.

3) Double butterfly nets used
on a vessel wmay not have
individual net frames which are
greater than la’ measured
horizontally and 12’ measured
vertically

of

by
in the



Double skimmer nets may
not have net frames which are
greater than 167 measured
horizontally or 12’ measured
vertically, or with a lead line
measuring more than 28’ for
each net; individual skimmer
nets may not be tied together
{56:4997}).

Seines may be up to twelve
hundred feet long; bait seines
may be up to one hundred feet
long.

Mesh Size

Mesh size of any trawl,
butterfly net, or skimmer net
used to harvest shrimp shall be
no less than five-eights of an
inch square or one and one-
fourth of an inch stretched
{56:499(B} ). Mesh size of a
seine must be one and three-
quarter inches square or three
and one-~half inches stretched.
Bait seines must have a mesh of
one-quarter inch or less.

Tagqging/Marking

Butterfly nets located in
the East and West Passes of the
Calcasieu River in Grand Bayou
must be tagged with  the
fisherman’s name and address,
and with the gear 1license
number {56:499.1(B2)).

Day/Night

Trawling for shrimp at
night 1is prohibited in the
Cameron Parish sections of
Calcasieu Lake, the Black Bayou
system, Grand Bayou, and Little
Burton’s Ditch {56:499.1(A}}.

Trawling on White Lake in
Cameron and Vermilion Parishes
and Grand Lake 1in Cameron

<Parish from official sunset to
official sunrise is prohibited
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{56:410).

Navigation

Statutory law provides
that operation of butterfly and
skimmer nets shall not impede
or restrict normal navigation
{56:499(B)}. Additional
specific provisions regarding
unmanned platforms or vessels
exist for selected waters of
Cameron Parish {56:499.1}.

Method of Operations

No seine, butterfly net or
beam trawl shall be left
unattended except those gear
which are attached to a wharf
or camp {56:322(C7)}.

In Chef Menteur Pass, in
the Rigolets and in those
portions of Lake Pontchartrain
and lLake Borgne which are
within two miles of the
Rigolets or Chef Menteur Pass,
a butterfly net or bottom net
may be used to take shrimp only
when suspended from a fishing
boat or vessel which is motor-
propelled and underway. No
butterfly net or bottom net may
be suspended from a piling,
float, raft, bridge, or shore
installation in the Rigolets or
Chef Menteur Pass or in those
portions of Lake Pontchartrain
or Lake Borgne which are within
two miles of the Rigolets or
the Chef Menteur Pass. However,
in Chef Menteur Pass a single
stationary butterfly net may be
used by a property owner or
lessee, after obtaining a Corps
of Engineer permit {46:499.2}.

Fishing operations shall
be conducted in such a way that
nests of fish or the natural
hiding places of young fish or
shrimp shall not be destroyed.
Nets shall not be hauled out



upon the shore in such a way
that any illegal fish which may

happen to be taken therein
cannot be returned to the
waters without injury
(56:328(A) ). i

The free passageway of
fish shall not be obstructed
except by water control

structures or dams designed to
retain water for conservation
purposes. Trawls or butterfly
nets which interfere with the
free passageway of fish cannot
be set within five hundred feet
of the mouth or any inlet,

pass, water control structure,
dam or weir. Free passageway
for fish means a minimum

passageway opening of five feet
in width extending from the
surface to the bottom of the
water in the deepest portion of
the water {(56:329}.

Season Structure
. |

The open seasons,
including special seasons, for
all or part of the state
waters, are fixed by the
Commission {56:497 (A2,A6) }.
Statutory law requires that the
Commission fix no less than two
open seasons each calendar year
for all inside waters by zone
{56:497(A7)}); no open season
may begin on a Sunday
{56:497 (A8)).

The shrimping waters of
state are divided into two
classes:; inside and outside
waters. The line of
demarcation of these classes is
specified by 1law ({56:495};
typically, it 1lies along the
beach.

, In recent years the
“shrinping waters of the state

the
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have been divided into Zones.
Zone 1l extends from the
Mississippi-Louisiana border to
the South Pass of the
Mississippi River. Zone 2
extends from the South Pass of
the Mississippi River to the
western shore of Vermilion Bay.
Zone 3 extends from the western
shore of Vermilion Bay to the
Louisiana-Texas border.
Seasons are frequently opened
by zones {56:497(A3)) if
analysis of data indicates that
the populations of shrimp in

the different zones vary
significantly in size and/or
abundance.

spring_Inshore Brown S8hrimp

Louisiana’s major entrance
into penaeid shrimp management
was brought about by a request
from industry for assistance in
the formation of a workable
management plan to regulate the

brown shrimp fisheries 1in
Louisiana waters (Galdry and
White, 1973). This reguest

resulted from near-failures of
the 1957 and 1961 brown shrimp
crops. Since the late 60’s the
department has monitored the
size and abundance of juvenile
brown shrimp from March-April.
The department projects the
date that 50% of the brown
shrimp will be 100 count/pound
or larger and recommends that
date to the commission which
opens the spring season based
on that data and input from the
industry.

The" inshore waters
typically open to the harvest
of shrimp in mid-May and
harvest proceeds until early
July.

Fall Inshore White S8hrimp




Uuntil just recently
statutory law set the opening
of the fall inshore season as
the third Monday in August.
For the last two years the
commission has had the power to
open the season. The
department has recommended the
third Monday in August for both
years; analysis of bioleogical
data has not indicated a better
time to open the season. The
season typically remains open
until December 20, although it

was closed earlier in 1991
because of the presence of
small white shrimp on the

fishing grounds.

Special Seasons

Spring Pink Shrimp

There have been sporadic
openings in the Chandaleur
Sound from the late 1970's to
present to harvest pink shrimp.
These special seasons are held
only when pink shrimp are the
only commercial shrimp species
present. However these special
seasons have cause conflicts
between user groups,
particularly larger vessels vs.
smaller vessels, and resident
vs. non-resident.

Spring White Shrimp

Occasionally special seasons
are opened in Zone 2 and/or
Zone 3 to harvest overwintering
white shrimp. These seasons
are held when the large white
shrimp are well separated from
the smaller brown shrimp:; this
usually occurs in mid to late
April. These special seasons
can aid local economy and
fishermen at a time when money

-is 1in short supply. Brown
shrimp production in Zone III
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does not normally provide the
fishermen with a meaningful
revenue source until late June,
Their major source of income
from April through June is
dependent on the beach run of

white shrimp which is well
known to be somewhat
inconsistent during this
period. The major drawback to

having a special spring white
shrimp season 1is the delay
mandated by Title 56 Law that
72-hour notice must be given
before opening date. A large
portion of the spring white
shrimp crop can move to
offshore waters once the
decision is made to have the
season and the 72-hour notice
period has elapsed. Since
initiation of this management

practice, local (Zone IITI)
fishermen expect to have a
special season each year. Boat

Captains from distant ports
complain that they do not have
sufficient time to arrive on
the fishing grounds for season

opening day. Special seasons
tend to concentrate a large
number of boats in a small

area, thereby creating intense
competition among fishermen.
Unexpected weather conditions
during the 72 hour waiting
period can trigger a massive
egress of shrimp before the
opening. There has never been
a special spring white shrimp
season in 2Zone TI. Spring
sampling east of the
Mississippi River has not
indicated sufficient numbers of
overwintering white shrimp to

justify the opening of a
special season.

Fall Brown Shrimp

Since the 1970’s

extensions for the brown shrimp



season in Breton and Chandeleur
Sounds have been allowed when
sufficient populations of large
brown shrimp were present,
Additionally special extensions
for wing netting have been
granted for the major passes
and the Mississippi River Gulf
Outlet in order to maximize the
harvest of large brown shrimp
leaving Lake Pontchartrain.

Territorial Sea

The Legislature gave the

Department authority to
regulate outside waters by zone
in 1988. Prior to this,

outside waters could only be
reqgulated within an established
framework which allowed little
flexibility, and earlier,
simply remained open. Linden
{1936) proposed a closure for
offshore waters during
December, January, and February

of each vyear. This was
justified by stating these
measures would shift the

emphasis of the fishery from
small to larger shrimp. This
recommendation to avoid growth
overfishing developed in 1936
has been made numerous times
during these ensuing years by
various segments of the
scientific community throughout
the Gulf coast, but has yet to
become reality.

Seabobs

This species has
historically been most often
harvested between the
Mississippi and Atchafalaya

Rivers in coastal louisiana,
normally from mid December to

mid January. Some sporadic
catches may occur any time
.during the year along the

coast, but generally only after
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August 1. Seabobs are
generally considered a
supplemental or bonus species,
except for the December -
January  occurrence. This
species generally commands a
lower price than either brown,
white, or pink shrimp due to
its small size, and is normally
dried and shipped out of state.

S8ize Linits
. ]

Statutory 1law {56:498}
specifies the 1legal sizes of
shrimp in the following manner:
1) There is no limitation as

to the count of seabobs, bait
shrimp, or shrimp that are
documented as having Dbeing

legally taken in other states
or countries and imported into
this state.

2) During <the open spring
season there is no limitation
as to the count on any
saltwater shrimp taken or in
possession.

3) Wwhen more than 50% by
weight of the saltwater shrimp
taken or possessed is sea bobs
or brown shrimp, then the
maximum allowable amount of
undersized white shrimp taken
or possessed shall not exceed

10% by weight of the total
saltwater shrimp taken or
possessed. )

4) Except as specified in 2)
or 3) above, the possession

count on saltwater white shrimp
shall average no more than 100
specimens to the pound.

Areas Closed to Commercial

Shrimping
e



Rockefeller Wildlife Refuge
(Title 76, Part 3, Chapter 3,

309)

Trawling on the refuge is
prohibited...All commercial
fishing is prohibited. Twenty-
five pounds of shrimp per boat
is allowed during the inside

open shrimp season as
established by the Louisiana
Wildlife and Fisheries
Commission annually. Ten
pounds of shrimp for bait

purposes may be caught during
the closed season. Shrimp can
be harvested only by cast net

on the refuge and only for
sport fishing or home
consumption use.

(as per R.5.56:6) (

LR15:100;February, 1989)

Marsh Island Wildlife Refuqge
(Title 76, Part 3, Chapter 3,
310)

Trawling on the refuge is
prohibited. All commercial
fishing and use of any
commercial fishing gear on the
refuge is prohibited. Twenty-
five pounds of shrimp (heads
on) per boat or vehicle per day
is allowed during the inside
open shrimp season as
established by the Louisiana
Wildlife and Fisheries
Commission. Ten pounds of
shrimp (heads on) for bait
purposes may be caught during
the closed season. Shrimp may
be harvested only by cast net

on the refuge and only for
sport fishing or home
consumption use., (
ILR15:101;February, 1989)
Pointe-au-Cchien wildalife
Management Area

..(Title 76, Part 3, Chapter 3,
312)
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Commercial fishing is
prohibited except in cut Off
Canal and Wonder Lake.
Recreational shrimpers may take
shrimp by the use of cast nets
only. During the inside open
shrimp season the taking of 25
pounds per boat per day (heads

on) are permitted. Size count
to conform with open season
requirements. During the

inside closed season 10 pounds
per boat per day, heads on may
be taken for bait. (
LR15:101;February, 1989)

Salvador Wildlife Management

Area
(Title 76, Part 3, Chapter 3,
313)

Commercial fishing is
prohibited. Recreational

shrimpers may take shrimp by
the use of cast nets only.
During the inside open shrimp
season the taking of 25 pounds
per boat per day (heads on) are

permitted. Size count to
conform with open season
requirements. During the

inside closed season 10 pounds
per boat per day, heads on may

be taken for bait. (
LR15:101;February, 1989)
Lake Charles, Moss Lake and
Prien Lake
(Title 76, Part 7, Chapter 3,
301)

The waters of Lake
Charles, Moss Lake and Prien
Lake are closed to all

commercial fishing whether by
means of seines, trammel, gill

and butterfly nets, and all
trawls over sixteen feet;
however, the lakes will remain

open to the use of sixteen foot
trawls in season.
(as per R.S.56:22) (



LR7:51;February 1981)

Bayou Juddge Perez
(ritle 76, Part 7,

303)

Chapter 3,

The waters of Bayou Judge

Perez from its entrance into
Lake Judge Perez to Devil’s
Bayou, a distance of

approximately one mile, located
in the Plaguemines Parish are
closed to butterfly nets and

trawls. {as per
R.S.56:493(A)) ( LR2:219:July
1976)
Grand Isle Waters
(Title 76, Part 7, cChapter 3,
305)

The waters on the south
side of Grand Isle from
Caminada Pass to Barataria

Pass, in Jefferson Parish, from
the southeast side of Caminada
Bridge to the northwest side of
Barataria Pass at Fort
Livingston, extending from the
beach side of Grand Isle to a
distance of five hundred feet
beyond the shoreline into the
Gulf of Mexico from Grand Isle
are closed to the taking of
fish with salt water netting,
trawls, and seines of any type
from May 1 to September 15,
both dates inclusive. (as per
R.S.56:6) ( LR5:329;0ctober
1979)

Cypremort Point State Park
(Title 76, Part 7, Chapter 3,
306)

The wuse of gill nets,
seines and trawls from the Cove
immediately adjacent to
Cypremort Point State Park, St.
Mary and Iberia Parishes, LA is
.prohibited. The area to be
closed shall be landward of a
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line from the pocint commonly
known as Blue Point to the
point of land commonly Xnown as
Cypremort Point, including all
waters therein to the existing
shoreline. (as per
R.S.56:6(10) and R.S.322(c) (6))
{( LR12:843;December 1987)

Calcasieu Lake, Sabine Lake
(Title 76, Part 7, Chapter 3,
333)

The areas within a one
quarter mile radius on the lake
side only of the Lambert, Grand
Bayou, Mangrove, and Peconi
water control structures
(otherwise identifiead as
structures no. 5, 1, 8 and 4
respectively), and the area
within a one eighth mile radius
on the lake side only of the
water control structure on No
Name Bayou, all within the
Calcasieu Lake system; the area
within a one guarter mile
radius on the lake side only of
the mouths of West Cove Bayou,
West Cove Canal and the Sabine
Refuge Headgquarters Canal where
they empty into Calcasieu Lake;
and the area within a one
guarter mile radius on the lake
side only of the mouths of
Three Bayous and Willow Bayou
where they empty into Sabine
Lake, are fish sanctuaries and
closed zones, and that all
netting of fish by any means or
methed, including but not
limited to trawls, butterfly
nets, gill nets, seines, or
trammel nets, is hereby
prohibited, with the exception
of hand cast nets, crab traps

and crab drop nets. (as per
R.S. 56:315) LR16:421 (May,
1990) .

Lake Maurepas




Trawling in Lake Maurepas
is prohibited {56:408}

Lake Des Allemands

Trawling north of the U.S.

Highway 90 Bridge at Des
Allemands, and 1n Lake Des
Allemands, its streams and
tributaries, is prohibited

{56:405(B) ).

Lake Borgne

Seines are prohibited near
Half Moon Island and Grassy
Island {56:407)

Chandeleur Sound

Seines are prohibited in
Chandaleur Scund {56:406}

Lake Pontchartrain Sanctuary

Acts 1954, No. 476
prohibkited trawling in a
portion of Lake Pontchartrain.

Paratrawling in Canals

No person shall paratrawl
in any canal which is part of
the waters of the state
{56:410.1}).

Recreational Shrimping
w

A recreational fisherman

must purchase a basic
recreational fishing 1license
{residents, $5.50)

{56:302.1(A.1}) to use a castnet
(radius not to exceed eight and
one-~half feet) {56:302(A)). In
order to fish in the saltwater
areas of the state he must also
purchase a saltwater license
*{residents, $5.50)
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(56:302.1(C.1)}. To use a trawl
{length not exceeding sixteen

feet) the fisherman must
purchase a $25 gear license
{56:302.3(B)}; recreatiocnal

shrimpers are not allowed to
use a seine (56:302.3(D))}).
Recreational fishermen wishing
to take fish for sale or in
excess of any limitation as to
size, length, or quantity for
recreational fishermen must
purchase a commercial
fisherman’s license, commercial
gear license, and vessel
license if applicable; this
includes recreational fishermen
wishing to use commercial gear
to take shrimp for other than
commercial purposes (ie. home
consumption or bait)
{56:302(C)}. Basic and
saltwater license exemptions
exist for residents older than
60 years or younger than 16;
disabled veterans; persons who
are blind, paraplegic, or
multiple amputees; and members
of the armed forces who are on
active duty {56:302.2).

A recreational fisherman
may, in open waters 1in open
season, use a trawl not to
exceed 16’ and may take no more
than 100 pounds of shrimp (
heads on), in the aggregate, at
any one time per day to each
boat, regardless of the number
of persons thereon, provided
the shrimp. taken are used for
bait or for the fisherman’s own
consumption and are not sold,
traded, or otherwise permitted
to enter into commerce.
{56:499.2(A))

A recreational fisherman
in open waters, in open
season, use a castnet not to
exceed 6’ in radius and may
take no more than 50 pounds of
shrimp, in the aggregate, at
any one time per day to each

may,



boat, regardless of the number
of persons thereon, provided
the shrimp taken are used for
bait or for the fisherman’s own
consumption and are not sold,
traded, or otherwise permitted
to enter into commerce,
(56:499.2(B)}

Bait shrimp
L

Bait shrimp may be taken
in state waters during the
closed season; legal gear for
this activity as specified by
statutory law are cast nets,
manually operated dip nets less
than three feet in diameter,
bait traps , manually operated
seines less than one hundred
feet long with mesh size of
one-fourth inch or less, and
other devices approved by the

commission. {56:497(B.2),
56:323(A) )
Special bait dealers

permits are given to take live
bait during the closed season
between the spring and fall
shrimp seasons {56:497(C) ).
The special bait dealer’s
permit is intended solely for
the benefit of the recreational
fishing public which desires to
use live shrimp as bait during
the closed season between the
spring and fall shrimp season.
Its purpose is to allow the
uninterrupted operation of
those commercial establishments
which sell live bait shrimp to
the fishing public during the
spring and fall shrimp season.
The permit is not intended for
the direct use of recreational
fishermen, charter boats,
commercial fishermen who sell
dead shrimp, or for any other
“entity which may wish to catch
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shrimp for their own use during
the closed season. {(Title 76,
Chapter 3, Section 329;
LR3:210, (April 1977), amended
LR15:867 (October 1989}) .

Mariculture
. __ _____________ ]

"Recognizing the value to
the economy of the state of
Louisiana of developing a
mariculture industry in the
coastal zone, and recognizing
that a mariculture industry has
the potential of employing
thousands of Loulisiana
citizens, thereby decreasing
unemployment and the burden
that unemployment places on the
state fisc, and recognizing
that mariculture is compatible
with the state’s policy for
managing and enhancing the
renewable resources of the
coastal zone, and recognizing
that mariculture is compatible
with the social and cultural
heritage of the coastal area,
and that mariculture will
provide economic incentive for
landowners to undertake
management programs that will
prevent erosion and
deterioration of the invaluable

coastal wetlands, it 1is the
policy and purpose of the
legislature to provide every
method: of  encouragement and

assistance to the wetland owner

of the state of Louisiana, to
protect the culture and
heritage that is unique to
Louisiana, to prevent
unemployment of Louisiana
citizens, to assure adegquate
food for Louisiana, and to

provide for economic stability
for those areas of Louisiana so
dependent wupon the seafood



industry. Recognizing that
mariculture represents a
technique for stocking our
coastal waters in a manner that
may significantly increase the
total volume and improve the
quality of the annual fish
harvest in the area of both
commercial and sports fisheries
and that this may be the only
viable approach for
replenishing the stressed and
diminishing natural fisheries
stock in Louisiana coastal
waters; and that without
mariculture Louisiana citizens
may realize the continuing
decline in the quantity and
quality of the fisheries
resources and related economic
consequences of this decline.
To that end, the legislature of
Louisiana shall foster and
encourage the experimental
inplementation of maricultural
practices within duly
authorized and permitted marsh
management systems within the
coastal zone of the state of
Louisiana" (56:579.1(A)}.
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Chapter 4 - Bioprofile of the Major Species
L - "~ -~ — " "]

General Features
m

The general life cycles of

brown, white, and pink shrimp
are similar. Adults spawn in
the Gulf. Fertile eggs hatch

into planktonic free swimming
larvae, and the 1larvae pass
through a series of molts into
the postlarval stage. During
the postlarval stage, the tiny
shrimp (usually less than 15
mm) enter estuaries and become
bottom feeders.

Within the estuary,
postlarval and juvenile shrimp
feed mainly at the marsh-water
interface, in flooded marshes,
in submerged grass beds, and in
open water bottom areas rich in
food supply. Growth and
survival in the estuary are
largely dependent upon local
salinity and water temperature

regimes as well as the
abundance of predators and
food. As they grow larger, the

juvenile shrimp shift to deeper
waters and may become more
carnivorous. At a variable
size (70 to 120 mm) they
emigrate to the Gulf. This
emigration is a function of
.8ize, tide, water temperature,
and cold fronts. Growth
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continues at a rapid rate in
the Gulf under optimum
temperatures, though it
declines as the adults approach
their maximum size. Spawning
begins before the shrimp are 12

months old or shortly
thereafter and is likely
repetitive. Shrimp may 1live

for several years.

Major differences 1in the
life cycles of the brown,
white, and pink shrimp are due
to shifts in the time and space
at which various life stages
reach their maximum abundance.
These shifts may allow the
species to avoid direct
resource competition even when
they predominate in the same
general geographical area. In
areas where. shrimp co-occur,

management has built its
harvest strategies to take
advantage of these shifts. For
example, the Louisiana
estuaries remain <c¢losed in
early spring in order to
protect newly recruited
juvenile brown shrimp from
indiscriminate fishing for
larger whites. Further, the

inshore Louisiana brown shrimp
season is closed when
appreciable numbers of newly
recruited juvenile white shrimp



appear in experimental trawls.

The Louisiana white shrimp
fishery used to be the center
of production of the Gulf and
South Atlantic shrimp fishery
from the late 1520s through the
1940s. Beginning in 1948 and
continuing through 1962, the
Louisiana white shrimp fishery
went into a dramatic state of
decline. At the same time
brown shrimp, which had only
accounted for 2 to 3% of the
catch, blossomed; and
commercial concentrations of
pink shrimp were discovered off
Florida.

Reasons for this decline
in the white shrimp catch and
the apparent species shift
towards brown shrimp are not
well understood but may relate
to natural cycles, spraying of
DDT on the nearby sugar cane
fields, oil and gas activity in

the coastal zone, man-made
alterations of estuarine
habitats and salinities, or
fishing.

The major threat to the
continuance of the present

fishery continues to be loss of
estuarine habitat. Whereas the

largely artificial and man-
induced current process of
marsh loss may provide a

temporary stimulus
productivity (e.qg.,
increases in edge effect,
flooded marshes, and food
supply), once the marshes are
lost shrimp production may
precipitously decline.

A new threat to the
fishery is the possibility of
privatization of public water
bottoms.

There are three biological
factors which appear to
contribute to the dominance of
-‘these -resources in the current
system:

to shrimp
as through
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- Mating

1) The migration of the
life stages through several
environments allows greater
access to different resources
and appears to reduce
intraspecies resource
competition.

2) The
opportunistic-omnivore food
habits of juveniles and
subadults in the estuary
provide access to an
organically rich, widely-based
food supply capable of
supperting large populations.

3) Rapid growth rates
under favorable conditions,
high fecundity, and repeated
spawning results in a vigorous
population which has been able
to sustain current, heavy
levels of exploitation.

omnivore,

Differences Among the Major
Species

There are at least two
important differences among the
dominant species. First,
mating in brown and pink shrimp
is not timed to spawning.
occurs during the
fenmale’s molting cycle, as in
blue crabs, and begins when the
female is immature. After
mating, female brown and pink
shrimp carry the male’s sperm
sac (the spermatophore) in a
special chamber on the ventral
side of their cephalothorax
{the area commonly called "the
head"). Later, when females
spawn, the eggs are fertilized
with this stored sperm. -

Female white shrimp differ
from brown and pink shrimp in
that they do not have the
special chamber for retaining
the male’s sperm. Additionally
in white shrimp mating is not
linked to molting. Rather



white shrimp may have a
repetitive mating cycle during
the spawning season which

appears to be closely tied to
the onset of sunset. As sunset
approaches, a third to a half
of the mature females may begin
to bring some of their eggs to
a mature state and mate. Once
they have mated, the sperm sac
begins to break down. During

the night the mated females
apparently spawn. This cycle
may be repeated by an

individual female white shrimp
every 2 to 3 days.

The second difference is
between white and brown shrimp
and relates to estuarine
habitat wuse and burrowing.
Juvenile brown shrimp make much
more use of the flooded marsh
surface than do juvenile white
shrimp. Brown shrimp select
for this habitat and it
provides them a good degree of
protection from those predators
which depend on sight, though
it does not appear to provide
protection from more effective

predators like red drum
(Sciaenops ocellatus) and
spotted seatrout (Cynoscion
nebulosus). Brown shrimp

burrow deeper than white shrimp
and are more likely to burrow
in less turbid water. Again,
this provides protection from
some predators, but not others
such as the southern flounder
(Paralichthys lethostigma).
White shrimp, on the other
hand, will wuse the flooded
marsh surface just as readily
as they will use open water
bottoms where concentrations of
food are available.

General Features of the Minor
Species

.The other two shrimp
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species exploited off Louisiana
are seabobs and, to a small

degree, royal red shrimp.
These species are not
estuarine~-dependant but

apparently spend their 1life
cycles within the open waters
of the Gulf. Seabob shrimp are
mainly harvested, often with
white shrimp, October through
December when they migrate
towards the Gulf beaches from
deeper water, seemingly in
response to advancing cold
fronts. Royal red shrimp are
the most different from the
shrimp considered here in that
they are harvested from depths
of 100 to 300 fathoms, and
exist in a relatively stable
environment.

Distribution
L. |

Brown Shrimp

Penaeus aztecus aztecus is
the subspecies of Penaeus
aztecus which supports the
Louisiana brown shrimp harvest.
It has a discontinuous range
which extends from Martha’s
Vineyard, Massachusetts, around
the Florida Peninsula to the
northwest Sanibel grounds off
western Florida. The range is
broken from this point to
Appalachicola Bay, Florida,
where brown shrimp appear again
and continue along the northern
and western Gulf of Mexico
coasts down to the northwestern
coast of the Yucatan Peninsula
{Perez Farfante 1969).

Near the start of the
fishery for brown shrimp the
peak of abundance of large
adult brown shrimp in U.S. Gulf
waters was off the mouth of the




Mississippi River in 32 to 34
fm (Springer 1952). In the
current Gulf fishery, the
center of abundance of adult
brown shrimp is along the Texas
coast and in the Campeche Gulf
near Ciudad del Carmen (Perez
Farfante 1969). The reason for
this apparent shift in
abundance of adult brown shrimp
in uU.s. waters from the
Louisiana to the Texas coast
has not been studied, but it
would be expected given the
current management regimes of
the various Gulf states.

By depth, greatest
densities of adult P. a.
aztecus currently occur between
15-30 fm but adults are
abundant out to 60 fm, and have
been reported as deep as 90 fm
(Perez Farfante 1969).

Penaeus aztecus aztecus
differs from its southern
subspecies, Penaeus aztecus

subtilius (the Type B. Penaeus

aztecus of Burkenroad 1939) in
a number of morphological
features which suggest a degree
of geographic reproductive
isclation of the two
subspecies. Most noticeably,
the central keel or ridge on
the head (median sulcus of the
cephalothorax) is 1longer and
deeper and the two 1lateral
keels on either side of the
central keel (adnostral sulcus)
is longer and broader on P. a.
aztecus as compared to P. a.

subtilius (Perez Farfante
1969) .

The range of Penaeus
aztecus subtilius is
discontinuous from that of

Penaeus aztecus aztecus along
the northeastern and eastern
coast of the Yucatan Peninsula.
Its distribution begins off the
-Coast -of Honduras and along the
Caribbean and northeast
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Atlantic coast of South America
to near the Tropic of Cancer.
It also occurs in the Caribbean
from Cuba through the Lesser
Antilles. Over much of this
range its abundance may not be
great, and may be
discontinuous, however it is
very abundant in the southern
portion of its range. It
frequents waters out to 105 fm
{Perez Farfante 1969).

White Shrimp

White shrimp, Penaeus
setiferus, have a discontinuous
distribution along the North
American Atlantic and Gulf of
Mexico coast. They range from
Fire Island, New York to Saint
Lucie Inlet, on the east coast
of Florida. From here they are
absent on the Florida coast
until Appalachicola Bay, west
Florida, where they appear
again and extend along the Gulf
Coast to the Yucatan Peninsula,
Mexico. 1In the Gulf there are
two centers of abundance: one
off Louisiana and the other
near Ciudad Campeche. The
Atlantic center of abundance is
less than that of the Gulf and
occurs off Georgia and
northeast Florida (Perez
Farfante 1969).

By depth, the distribution
of white shrimp is more
localized than any Penaeus in
that large concentrations are
found only within 20 fathoms

and the deepest reported
occurrence is 43 fathoms
(Springer and Bullis -1952).

The Atlantic-Gulf separation is
believed to have occurred
during the Pleistocene with the
consolidation of the Florida
peninsula. Despite the 1long
reproductive separation, there
are no morphological



differences noted between the
white shrimp of the two
distributicns (Perez-Farfante
1969).

Morphologically, Penaeus
setiferus most closely
resembles Penaeus schmitti, a
white shrimp of the same
suborder which is found in the
Antilles, Central and South
America, although the external
reproductive parts differ
morpheologically (Perez Farfante
1969) . Mariculturists have
demonstrated that these two
shrimp can produce a limited
number of viable offspring when
females from either species are
artificially inseminated with
sperm of the other (Bray et al.
1990) .

Pink shrimp

Penaeus duorarum duorarum
is the subspecies which
supports the pink shrimp
fishery in the Gulf of Mexico.
It ranges from the lower
Chesapeake Bay southward to the
Florida ¥Xeys and continues
without interruption along the
coast of the Gulf of Mexico to
the northeastern edge of the

Yucatan Peninsula. It also
occurs off Bermuda. Its
abundance is greatest off
southwestern Florida and in the
southeastern portion of the
Gulf of Campeche (Perez
Farfante 1969}).

T h e greatest
concentrations of adults are
found between 6 and 20 fm,

though it is abundant at 35 fm
in locations. 1Its depth range
extends to 180 fm (Perez
Farfante 1969}.

Penaeus duorarum duorarxrumn
is the Form A Penaeus duorarum
-of Burkenroad (1939). It is
distinguished from Burkenrcad’s
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Form B Penaeus duorarum

(now
Penaeus duorarum potiglis) by
the keel or ridge on the last
segment of the tail
(dorsoclateral sulcus of the
sixth abdominal somite}). In P.
d. ducrgrum this keel is
statistically narrower
(measured as the ratio of the

height of the keel to its
width} than in P. d. notialis.
The range of Penaeus

duorarum notialis begins at the
southern end of the range of
Penaeus duorarum duorarum. It
appears in the Gulf of Honduras
and continues south along the
Caribbean coasts of Central and
South America and (with a
possible brief interruption)
along the Atlantic Coast of
Brazil to near the Tropic of

Capricorn. P. d. notialis also
ranges along the northern

Caribbean Islands from Cuba to
the Virgin Islands and occurs
along a section of the African
Atlantic coast.

P. d. notialis normally
occurs within 60 to 65 fm, but
has been recorded as deep as
400 fm, in association with
royal red shrimp and other deep
water penaeids (Perez Farfante
1969) .

Population Genetics
g —

5

Lester (1979) studied the
population genetics of white,
brown, and pink shrimp in the
Gulf of Mexico to determine
whether each species comprised
a single, species-specific gene
poocl. He collected white and
brown shrimp from Mobile BRay,
Alabama; Barataria Bay,
Louisiana; Galveston Bay,



Texas; the Gulf of
Campeche. Pink shrimp were
collected from the lower Laguna
Madre, Texas; Galveston Bay,
Texas; Tampa Bay, Florida; and
Key West, Florida. He found a
lack of genetic differentiation
within these three shrimp and
concluded that each species has
a single gene pool in the Gulf
of Mexico.

and

Lester (1979) notes that
these three shrimp species have
two dispersal phases within
their life cycles which
contribute to genetic
continuity: (1) the passive
drift of the 1larvae in the

offshore currents and (2) the
offshore migrations of the
adults. Because these 1life
history features facilitate

gene flow, Lester cautions that
any manipulation of the gene
pool within a region of the

Gulf will have Gulf-wide
impacts.

In this regard, recent
advances in artificial

hybridization of white shrimp
should be viewed with extreme
concern by management. Female
white shrimp have been
successfully artificially
inseminated with sperm from two
closely related species: P.

stylirostris (Lawrence et al.
1984) and P. schmitti (Bray et
al. 199¢). While hatch rates
were less than 1% 1in both
studies, 33% of the successful
crosses 1in the first study
resulted in some viable
nauplii; in the second study,

46% of the nauplii survived to
the postlarval stage. Since
“genetic manipulation of
domestic stocks appears to be a
strong likelihood in the near
future" (Bray et al. 13990, p.
..282) .for aguaculture purposes,
prudent management should now
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move to protect these highly
stressed wild stocks from the
thoughtless introduction of
these artificial products.

Taxonomic Distinction

The presence of spines on
the keel (dorsal carina) of the
sixth tail (abdominal) segment
distinguishes brown and pink
postlarval shrimp from white
postlarval shrimp, which lack
spines on the keel (Ringo and
Zamcora 1968).

Juvenile and adult white
shrimp are easily distinguished
from brown and pink shrimp.
Brown and pink shrimp (members
of the family of T'grooved
shrimp"®) have a groove on
either side of the dorsal Kkeel
of the head (cephalothorax),
while white shrimp do not.

Generally adult pink
shrimp can be distinguished
from adult brown shrimp by the
presence of a dark, roundish
spot on either side of the
third and the fourth segment of
the tail (abkdomen). However,
Perez Farfante warns that the
presence/absence of this spot
can not be used with certainty
to distinguish brown and pink
shrimp. Rather she provides a
series of comparative
measurements of body. parts
which can be used in their
taxonomic differentiation
(Perez Farfante 1969, pp. 510-
512).

Similarly, juvenile brown
and pink shrimp are not easily
distinguished, though Perez
Farfante (1969, p. 512) does
provide specific guidance.



Early Life Cycle of the Major

Species
. |

Brown Shrimp

With the exception of the
recent interest 1in estuarine
recruitment mechanisms of
Rogers et al. (1991), much less
is published on the
reproductive cycle and early
life history features of brown
shrimp than on white shrimp.

Renfro and Brusher (1964,
1965) examined the ovarian
development of white and brown
shrimp along the Louisiana and
Texas coast. While they do not
discuss the results of their
histeological analyses in
detail, the pattern discussed
for both species 1is very
similar to that outlined in
detail for white shrimp by King
(1948).

Based on the percentage of
ripe female brown shrimp in
their samples, Renfro and
Brusher (1964, 1965) concluded
that brown shrimp (females
generally longer than 160 mm)
spawned in Gulf waters of
greater than 10 fathoms from
spring to early summer and
continuously at depths of 25 to
60 fathoms. Two peaks were
noted, a major peak from
September to November followed
by a minor peak from April to
June (Renfro and Brusher 1964,
1965) .

A February to March
spawning peak was proposed by

Gunter (1950) and Kutkuhn
(1962) based on juvenile
abundance in "estuaries,

however, no direct evidence has
ever been presented.

‘ As the eggs of brown
“shrimp are released into the
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surrounding sea water during
spawning, there is an immediate
and massive release of a jelly
precursor which forms a jelly-
like coat around the egg which
may serve at least three
important functions (Lynn and
Clark 1987). It may trigger
the acrosome reaction in sperm,
physically protect the young

zygote, contain antibacterial
agents, and/or act as a
repellent to other
microorganisms.

Evidently nothing has been
published on the larval 1life
stages of brown shrimp.
Pearson’s (1939) extensive
study of white shrimp larval
stages is summarized elsewhere
in this document.

Temple and Fisher (1967)
note that off the Texas coast,
planktonic stages of Penaeus
species were greatest at 14.8
fathoms from August to November
and in 25.2 fathoms and 44.8
fathoms from September to
November. They suggest that,
as these peaks corresponded to
peaks in the occurrence of
adult brown shrimp at these
depths, the larvae were those
of brown shrimp.

White and Boudreaux (1977)
and Gaidry and White (1973)
report that postlarval brown
shrimp (16-20 mm TL)
recruitment in Louisiana
normally peaks from February to
March. Within this pattern,
recruitment in the central part
of the state is normally two
weeks earlier than the eastern
or western porticon, apparently
reflecting an earlier warming
of Gulf waters in the central

area . Baxter and Renfro
(1967) found that postlarval
brown shrimp recruitment to

Galveston Bay peaks in March
and mid-April. Second and



third peaks are sometimes noted
June through September.

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

In the continental shelf
waters off Calcasieu Lake,
brown shrimp postlarvae were
found to be in statistically

denser concentrations 1in the
shallowest depths sampled,
January through April. At
depths 1less than 10 m, the
average . catch was 1.0
larvae/100 m® of water. At all
other depth intervals, which

ranged from 10.1 m to 90 m, the
average catch was 0.4
larvae/100 m. These
differences suggest that the
larvae were concentrating near
the mouth of the passes.
Inshore densities of postlarvae
were an order of magnitude
higher than offshore catches,
suggesting that the larvae had
actively sought the estuarine
system. Nighttime densities
were significantly greater than
daytime densities, suggesting
that postlarval shrimp sought
the bottom during the day,
perhaps burrowing. Postlarval
densities were also found to be

correlated with water
temperature, being greater at
<11 te 18°C than at lower
temperatures (Rogers et al.
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1s592).

Based on these and
previous published data, Rogers
et al. (1991) made the
following hypothesis of a
behavior-mediated and
environmental triggered

mechanism by which postlarval
brown shrimp become
concentrated near the passes of
the major bays, and await the
passage of a cold front in
order to enter the shallow
reaches of the estuary on the
following frontal return. They
proposed that when postlarval
shrimp encounter the colder,
fresher waters emanating from
the estuaries that they settle
out of the water column and
adopt a benthic existence in
the offshore area. Then once a
strong cold front has moved
through the system, the larvae
rise into the nearshore,
offshore water column and ride
the warmer and saltier Gulf
water as it flows into the
estuary.

White Shrimp

An accurate understanding
of the spawning cycle of white
shrimp is only now coming inte

focus with the recent
realization that gonadal
maturation, mating, and

spawning are all closely tied
to the. onset of darkness.

Early workers were
initially wunable to identify
spent (spawned) female white

shrimp despite the presence of
many ripening and ripe females
in their samples. This
inability led some to conclude
that a female white shrimp
would spawn once and then die
(e.g., Weymouth et al. 1933).
Although this conclusion was
criticized as premature and ill



founded by others {(e.qg.,
Burkenrood 1934}, it did find
its way into early management
considerations. Here the
argument was made that there
was no need to protect the
spawning stock of shrimp if the
females died after their first

spawn.
Later workers were able to

identify spent female white

shrimp. Based upon the

continued low ratio of spent to
ripe shrimp in their samples,
these workers raised the
gquestion of whether or not a
single female would spawn more

than once in a season. Though
they posed the question of
multiple spawning, they

apparently did not think that a
single female would spawn more
than four times in a season
(Lindner and Anderson 1956).

The emerging pattern is
that young of the year females
do not begin to spawn until at
least the April following their
first winter. During the
spawning season, which
apparently extends from April
to October, mature females may
spawn every two to three days
on a mating-maturation-spawning
cycle which is linked to the
onset of darkness. From
October to December, the
ovaries of the mature females
may remain in the spent
condition, recovering in
January. The accepted rates of
natural mortality are low
enough that these recovered,
mature females may contribute
in a substantial manner to a
second spawning season under
natural «conditions (Condrey
1991).

Our current definition of
the spawning season derives
..largely from the field
observations made by Lindner
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and Anderson (1956} off the
Louisiana coast. They noted
five stages of ovarian
development: undeveloped (or
resting), developing, yellow,
ripe, and spent. By examining
monthly plots of the percentage
of captured shrimp which fell
into these five categories as a
function of their length, they
derived the following pattern.

Female white shrimp
spawned in the spring to fall
of one year will not spawn
until the spring to fall of
subsequent years. Ovaries of
the O-year class shrimp remain
undeveloped until the January

of their first winter.
Beginning in January, a
percentage of the larger

(generally greater than 150 mm
TL) overwintering 0O-year class

shrimp begin to exhibit
developing ovaries. Spawning
commences in April, 1likely
intensifies in May through
August, and apparently ends in
October. It occurs in Gulf
water of 4 to 17 fathoms and
generally involves females

longer than 160 mm (Lindner and

Anderson 1956; Renfro and
Brusher 1964, 1965; Joyce 1965;
Bryan and Cody 1975). The
ovaries of the shrimp which
have spawned remain in a spent
condition from October until
the following January, when

they again begin to recover and

mature (Lindner and Anderson
1956) .

Throughout the spawning
season Lindner and Anderson
(1956) found that less than 3

to 4% of the females were in a
spent condition. They noted
that  this continued, low
incidence could be due to
multiple spawning, which they
did not feel would be greater
than four times a season.



King (1949) studied the
reproductive physiology of male
and female white shrimp off the
Louisiana coast and provides
the following descriptions.

The ovaries of the female
are bilaterally symmetrical,
partly fused organs which
extend from the head to the
tail (the cephalothorax to the
abdomen) . In the head they
consist of seven 1lobes with
additional lobes extending into
the tail. The immature ovaries
of young females are small and
transparent. As the shrimp
matures, the ovaries increase
in size and become opaque. As
the shrimp continues to mature,
the ovary takes on a yellowish
cast which deepens to a
yellowish orange. When the
ovary 1is fully ripe it is a
drab olive brown and fills much

of the body cavity, crowding
the other organs. In the
spent, (spawned) shrimp, the

ovary 1is collapsed and not as
deeply colored as a ripe ovary.
As the ovary again matures, the
olive brown color disappears
and the ovary assumes the
opaque coloration of a maturing
ovary, making it
indistinguishable from a shrimp
which has not spawned.

Histologically, King found
the cells (germinal epithelium)
which give rise to the eggs
(oogonia) are confined to a
well defined portion of the
ovarian lobes which is termed
the "zone of proliferation".
Once formed, the eggs begin to
mature, grow, and are forced by
newer egygs to the peripheral
regions of the ovarian lobes.
The more mature eggs become
surrounded by nurse cells and
become filled with yolk (King
+1949)..

After spawning, the spent

58

ovary contains "numerous ripe
eggs undergoing reabsorption in

addition to new, immature
eggs". Once recovered, the
formerly spent ovary is

histologically
indistinguishable from a newly
maturing ovary. Though it is

unclear how King (1949)
measured recovery time (since
he did not cultivate 1live
shrimp), he felt it would

require three to four months,
and suggested that a female
which had spawned in the spring
might also spawn again in the
fall. His speculation mirrored
that of Lindner and Anderson
(1956) .

Though he did not observe
spawning, King suggested that
it most likely was accomplished
by a coordinated contraction of
the muscles of the
cephalothorax and abdomen,
since the ovaries contained no
musculature. He noted that the
lack of an efficient mechanism
for facilitating the exit of
mature eggs upon spawning was

the 1likely «cause for the
presence of many ripe eggs
remaining in the ovary after
spawning.

Renfro and Brusher (1964,
1965) conducted similar
analyses of female brown,
white, and pink shrimp. They
concurred with King’s
description of the ovarian

development of white shrimp and
found that, at this scale,
King’s description also applies
to brown and pink shrimp.

Bray and Lawrence (1984)
found that during the spawning
season less than 2% of the
female white shrimp in the
offshore waters tested had
mated during the morning hours
(0900-1200 hr). In contrast,
during the evening (1900-2200



hrs) the percentage of mated
females had increased to over a
third (36 to 42%) of the
population. Bray and Lawrence
also noted mating was closely
associated with maturation of

the ovaries and that once
mated, the spermatophores began
to lose their protective

covering within a matter of

hours. Captured shrimp were
returned to the laboratory
where most spawned during the
night.

The weighted mean nightly
spawn was estimated in their

laboratory studies to be
217,000 eggs/female while the
weighted mean nightly
production of wviable nauplii
per spawn was estimated at
118,000. The annual mean hatch

rate for their studies varied
from 35% to 73%, with an
overall mean of 54% (Bray and
Lawrence 1984).

While the number of eggs
which Bray and Lawrence
measured in an average spawn is
less than previous estimates of
500,000 to 1,000,000
eggs/female (Burkenrocod 1934
and Anderson et al. 1949), the
Bray and Lawrence work is
consistent with King’s (1949)
histological studies. King
found that many ripe eggs are
not spawned.

Though preliminary, the
work of Bray and Lawrence
suggests a spawning behavior
for white shrimp which is far
more frequent than was
suspected by earlier workers
(e.g., King 1949; Lindner and
Anderson 1956) ., Earlier
workers concluded that a very
low percentage of the
population spawned on any
single day and that months were
.required for a spent ovary to
recover during the spawning
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season.

Based on Bray and
Lawrence’s findings, Condrey
{(1991) has proposed that at
least a third of the adult
white shrimp population will
spawn on any single day at the
height of the spawning season
and that a spent ovary will
rapidly recover allowing the
individual female to spawn on a
cycle of two to three days.
This high level of reproductive
activity is far different from
the older hypothesis and is
descriptive of a species which

has evolved to Dblanket the
environment with nauplii. Such
a strategy would be
evolutionarily beneficial,

since the exchange of inshore
and offshore waters 1is at a
seasonal low during most of the
spawning season.

After spawning, the eggs
of white shrimp are demersal,
sinking in still sea water and
moving up quite freely in the
water column upon agitation.
The fertilized egg is
nonadhesive and spherical with
a diameter of 0.28 mm. Within
24 hours of fertilization the
egg hatches into a free-
swimming, unsegmented, first
nauplius, which is nonfeeding.
This stage is 0.30 to 0.34 mm
in length. It possesses a
single, simple eye and three
pairs .of swimming appendages
which in the adult will serve
as the first and second
antennae (the "feelers") and
the mandibles (innermost jaws).
Yolk granules fill the body and
are used as the only food
source. The larvae rapidly
molts through 4 successive
naupliar stages (all of which
do not feed)}, increasing in
length and setae (spine-like
"hairs") (Pearson 1939).



The molt from the fifth
nauplius into the first
protozoea occurs 24 to 36 hours
after hatching and is
accompanied by dramatic changes
in morphology. The jaws,
mouth, and 1larval digestive
tract are fully formed and
functional. Four additional
pairs of appendages are
present. The first two pairs
are called the maxilla and
assist the Jjaws in chewing
food. The last two pairs are
the maxillipeds. In the
protozoea these are swimming
appendages but in all later
stages they will assist in
chewing food (Pearson 1939).

The larvae moclt through
two additicnal protozoeal
stages in which the compound

eyes are now stalked, movable,
and free. 1In these additional
two molts the larvae increases
in length, number of segments,
and becomes more "shrimp like"
in appearance (Pearson 1939).

The molt from third
protozoea into the first mysis
results in a dramatic
development of six pairs of
additional appendages. These
are swimming appendages in the
mysis but will become the third
maxilliped (a chewing
appendage} and the five walking
legs (ptereopods) in the adult.

In molting into the second
mysis stage the larvae grows in
length from 3.2 to 4.0 mm and
the first three pairs of
ptereopods have fully developed
pinchers (scissorlike chela)
which are used in food
gathering and grooming.

The molt from the second
mysis into the first postlarvae
is an important transition from
a planktonic to a demersal
~life.. . The five thoracic
walking legs have lost their
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swimming appendages and are now
walking legs. The five pairs
of abdominal swimming
appendages {plecopods) now
appear and are used for forward
swimming (as in the adult).
The second postlarval stage is
approximately 4.5 to 6.0 mm in

length. When provided with
suitable substrate 6 mm
postlarval shrimp adopted a
benthic feeding behavior

{Pearson 1939)}.

The total time required
for larval development (nauplii
to postlarvae) as measured in
laboratory studies requires
between 10 to 12 days (Johnson
and Fielding 1956) and two to
three weeks (Anderson et al.
1949).

The timing of peak larval
abundance and of recruitment to
the estuaries has received
surprisingly little attention.
Temple and Fisher (1967)
observed that off the Texas
coast the greatest abundance of
planktonic stage Penaeus
species occurred from May to
August at 7.6 fathoms (14 m}.
They suggest that this peak was
composed of white shrimp since
the time corresponded to the
reported spawning peak for
white shrimp. However no
direct proof of this link has
ever been provided.

By the time the postlarval
stage .is reached, the shrimp

have normally entered the
estuarine nursery areas
(Anderson et al,. 1949) by
unknown mechanisms. In some
cases this recruitment may
occur at an earlier stage.
Anderson et al. (1949) reported
that schools of adult white
shrimp have been known to

approach the coast and spawn
close to inlets. When such
spawning occurs, the eggs may



be swept through the passes on
incoming currents, and larvae
(nauplii) may reach the nursery
grounds within a few hours.
However, there continue to be
no direct observations on this
proposed phenomenon.
Postlarval white shrimp
recruitment to the estuaries of
the northern Gulf occurs over a

fairly uniform time period. 1In
Louisiana, postlarvae are
primarily recruited to the

estuaries from July to August
though recruitment begins in
June (Gaidry and White 1973,
White and Boudreaux 1977). In
Mississippi it extends from May
through October (Christmas et
al. 1966). In Texas postlarval
white shrimp recruitment to the
estuary extends from May
through October (Baxter and
Renfro 1967).

Pink Shrimp

In the northern Gulf, pink
shrimp (females generally
longer than 150 mm) appear to
spawn from spring to late fall

close to the 27 m contour
(Renfro and Brusher 1982).
Pink shrimp in the Dry

Tortugas area spawn year round
at 12 to 26 fathoms, with a
more intense spawn in spring

through fall (Ingle et al.
1959; Cummings 1961:; Tabb et
al. 1962; Jones et al. 1964 in
Perez Farfante 1969). In the

Tampa and Appalachicola areas,
Spawning occurs in summer, and

juveniles overwinter in the
bays (Christmas and Etzold
1977). Matosubrato (1974)
estimates fecundity at about
500,000 eggs per female. Perez
Farfante (1969) suggests
multiple matings for pink
-shrimp, since female pink

shrimp shed the spermatophore
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upon molting.

Minimal larval development
time is 15 days (Ewald 1965,
Jones et al. 1964). 1In the Dry
Tortugas, estuarine recruitment
is continuous, with peaks in
abundance reported for April to
June (Tabb et al. 1962) and
July through October (Jones et
al. 1964). A May through
December recruitment of pink
shrimp in Mississippi is
reported (Christmas et al.
1966). In Texas, Copeland and
Truitt (1966) report an August
to September peak in
recruitment.

Seabob shrimp

Juneau (1977) reports
gravid seabob females were
taken in peak numbers along the
Louisiana beaches in July and
August, while smaller non-
gravid females were taken in
large numbers between December
and March. He concludes that
spawning most likely occurs in

the Gulf between July and
December.

Renfro and Cook (1963)
observe that early larval

development from spawning to
first protozoeal stage requires
58 hours in the laboratory at
23° to 24° C and 27 ppt.

Seabob are not estuarine
dependent and are found most
commonly from the beach line to
Gulf waters of six to seven
fathoms (Renfro and Cook 1963,
Juneau 1977).

Royal Red Shrimp

There are no studies of
spawning of royal red shrimp in
the Gulf of Mexico. However,
Anderson and Lindner (1871)
observed that the St. Augustine
population of royal red shrimp



had a major spawning peak
during the winter and spring,
with some spawning occurring
throughout the year. Their
analysis of length-frequency
distributions by sex for all
sample periods combined
suggests that recruitment to
the fishery begins at one year
of age but 1is not complete
until the shrimp reach maturity
at about three years of age.
They note that the majority of
shrimp taken in their samples
were fully mature.

Emigration from the Estuaries
|

Brown Shrimp

Gaidry and White (1973)
observed that under normal
environmental conditions
emigration of brown shrimp from
the Louisiana nursery grounds
occurs in two stages. The
first movement normally begins
at a size of 60 to 70 mm when
juveniles 1leave the shallow
marsh areas for the open bays.
These bays serve as a "staging
area" where the shrimp continue
to grow and feed until they
begin a second movement--the
migration to offshore waters--
at a size of 90 to 110 mm total
length. This offshore movement
begins in middle to late May,
increases in intensity in June
and July, and continues in
diminished magnitude until
November when essentially all
the brown shrimp have left the
bays.

Gaidry and White (1973)
noted that some juvenile brown
shrimp will emigrate at a size
of 40 to 70 mm TL on strong
outgoing tides. They also
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noted that some newly emigrated
brown shrimp will reenter
estuaries, usually downstream
from the estuary of previous
residence,

Gaidry and White (1973)
noted an apparent difference in

brown shrimp emigration
patterns associated with
estuarine configuration in
Louisiana west - of the
Mississippi. They noted that
the more open bays of

Barataria, Caminada,
Terrebonne, and Timbalier Bays
constituted "staging areas".
By contrast, the more closed
bays of Vermilion and Cameron

Parishes did not appear to
serve as "staging areas".
Gaidry and White (1973)

speculated that the role might
be fulfilled by the nearshore
water of the open Gulf but

cautioned that additicnal
research was required. Later,
White and Boudreaux (1%977)

reported that more extensive
research resulted in the
delineation of the normal
staging areas as the major bays
of the entire Louisiana coast.
This pattern, they noted, was
environmentally impacted, with
shrimp emigrating at a smaller
than normal size under adverse
envircnmental conditiecns, such
as freshettes or strong frontal
passages.

Blackmon (1974) sampled a
small tidal pass in Caminada
Bay, Louisiana, from May to
November on the full and new
moons. He found that the mean
length o©of emigrating shrimp
generally increased from 79 mm
in May to 98 mm in September
and then declined to 84 mm in
November. Mean 1lengths of
emigrating shrimp were always
greater than those remaining in
the bay. During the May to



September period, the average
emigrating shrinp was at least
10 mm larger than its average
counterpart in the bay.

In Blackmon’s study, the
highest percentage of
emigrating brown shrimp

occurred during or Jjust after
twilight. Blackmon found no
correlation between the
percentage of emigrating shrimp
and current speed, temperature,
or salinity. Distribution of
emigrating shrimp in the three-
meter water column changed with
time of day. During the day,
peak density of emigrating
shrimp was dgreatest on the
bottom. At twilight, peak
emigration occurred in the
middle and at night, the peak
occcurred in the top meter
{(Blackmon 1974).

Capone (1985) conducted an
onboard statistical survey of
commercial wing-net vessels
shrimping in the Calcasieu Ship
Channel in Southwest Louisiana.
He found that brown shrimp
catch rates were statistically
correlated with the number of
hours from sunset and either
moon phase or current speed.
Peak catch rates were predicted
to occur 3 hours after sunset
on the day following a new or
full moon.

Copeland (1965) sampled
ebb tide March to December in
Aransas Pass, Texas. He found
that brown shrimp emigration
peaKked in association with full
moons in May through August.
He suggested that the high
tides and faster currents of

full moons stimulated
emigration.
Trent (1967) sampled the

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

significant.
Trent (1967) found two
peaks in abundance of

emigrating shrimp: one in mid-
May and another in mid-June.
The mean size of emigrating
shrimp increased linearly from
58 mm on May 18 to 108 mm on
July 28 or 3.6 mm per week.

white Shrimp

White shrimp that enter
the Louisiana estuaries as
postlarvae in the spring and
early summer emigrate to the
Gulf September through November
(Gaidry and White 1973). Those
white shrimp postlarvae
recruited to the estuary later
in the summer and early fall
are apparently forced offshore
by advancing cold fronts in
October to December at a size

much smaller than that of
shrimp emigrating in the
summer. These "later-
recruited" white shrimp
overwinter in the nearshore

Gulf and reenter the estuaries
at an average size of 100 mm
during the spring warming.
After a second period of
growth, they emigrate to the
Gulf to spawn in the spring and
early summer (Lindner and
Anderson 1956; Gaidry and
White 1973).

Gaidry and White (1973)
noted that the staging areas
for white shrimp were also the
larger open bays. With white
shrimp staging areas Gaidry and

White {1973) noted three
important time periods in
relationship to white shrimp



size. The first occurs from
July to September and 1is
characterized as a time of
increasing average size of
shrimp, going from about 90 mm
TL in July to 110 to 130 mm TL
in September. In the second
period average size declines
from October to December, going
from about 90 to 110 mm TL in
October to about 60 to 80 mm TL
in December. The third is a
period of again, increasing
average size, going from 70 to
80 mm TL in January to 120 to
140 mm TL in May. They note
the first period coincides with
rapid growth of newly recruited
juveniles spawned in the spring
and summer. The second period

coincides with (a) emigration
of these nhewly recruited,
rapidly growing shrimp (b)
diminished growth of late

recruited juvenile shrimp as
water temperatures fall, and

(c) early emigration of late
recruited juvenile shrimp
associated with advancing cold
fronts. The third period

coincides with emigration of
over-wintered white shrimp.

Based on the similarities
in the behavior of brown and
white shrimp, Gaidry and White
1973 recommended the following
two types of management
divisions of Louisiana‘’s
waters. First they recommended
an east-west division of the
State coastal zcone into the
following three geographical
districts: (a) from the
Mississippi border to the
Mississippi River, (b} from the
Mississippi River to the
Atchafalaya River, and (c) from
the Atchafalaya River to the
Texas Border.

Second they also
<recommended a north-south
division of the State’s coastal
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zone into primary nursery areas
(shallow estuarine waters),
staging areas (deeper, open
bays), near offshore waters and
offshore waters.,

Gaidry and White (1973, p.
150) recommended permanently
closing the nursery grounds for
brown and white shrimp since in
almost every case, studies have
shown that the smaller, shallow
nursery areas do not produce a
commercial size shrimp (100
count brown). They recommend
that the nursery areas should
be closed to all trawling
activities on a permanent
basis. The employment of this
measure would eliminate the
wasteful destruction of the
unusable small shrimp, and at
the same time perpetuate a
sustained yield of larger, more
desirable shrimp in the larger
embayments (staging areas)
along the coast.
They argue that such measures
would increase yield and value,
while eliminating the need for
minimum sizes and extending the
open season in many estuaries.
Later, White and Boudreaux
(1977) further clarified the
definition of the nursery and
staging grounds and stressed
the benefits to the industry of
closing the nursery grounds.

Pink shrimp

Apparently nothing is
reported on emigration patterns
of pink shrimp in Louisiana.
Emigration patterns of pink
shrimp in Texas are not clearly
understood (Cody et al. 1989),
though some pink shrimp
overwinter in Texas bays and
reside in the estuaries up to 9
months (Jackson 1975).

In the Everglades nursery
areas, Yokel et al. (1969)



observed that Jjuvenile pink
shrimp emigrate almost
exclusively at night, and on

night ebb rather than night
flood tides. On the average,
catch per unit effort of
emigrating pink shrimp was
hearly twice as high during new
and full moons (37 shrimp per
minute) as during the first and
third gquarters (20 shrimp per
minute). However, this effect
of moon phase was dependent
upon the relative abundance of
pink shrimp: negligible when
shrimp abundance was low, and
substantial when abundance was

high.

They observed that the
size of emigrating shrimp
ranges from 2 to 45 mm

(carapace length), and averaged
14 mm (carapace length). Using
Kutkuhn’s (1966) carapace
length vs. weight plot for pink
shrimp, this size range equates
to a weight range of up to 80 g
for male shrimp and an average
of 2.0 to 2.5 g for male and
female shrimp. Thus the
average shrimp 1leaving the
Everglades is in the 300 to 200
tails per pound range.

In a similar study in the
Everglades, Beardsley (1970)
observed that emigrating pink
shrimp on the ebb tide were
attracted towards moonlight,
though the majority of the
emigrating shrimp were always
found in the surface waters.

Migration Patterns in Offshore

Waters

e ———— i

Brown Shrimp

) Brown shrimp released off
“the Mississippi coast in June
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(Klima and Benigno 1965)
traveled less than an average
of one mile per day from the

release site,. An offshore
movement was not apparent since
less than one percent of

returns came from waters deeper
than 16 fathoms. The longest
distance traveled was 85 miles-
-from the release site off Horn
Island to the Mississippi
River’s Southwest Pass. This
information indicates that the
present, artificial
configuration of the
Mississippi River may not be an
absolute barrier to adult brown
shrimp migration.

Most of the brown shrimp
released off Grand Isle, LlLa.,
in July (Klima 1964) were
recaptured near the release
site. A slight seaward and
westward movement was noted.

Movement of brown shrimp
released off Galveston, Texas
in July led Klima (1964) to
suggest that brown shrimp from
the Galveston estuary were
recruited to the fishery all
along the Texas Coast.

Brown shrimp released off
the Central Texas coast at 21
to 24 fathoms in April (Klima
1964) showed little coastwide
movement. No major offshore
movement was apparent from
April to June ©because 99
percent of the returns were
within 25 fathoms and none were
beyond 30 fathoms.

Sheridan et al. (1987)
noted a net southward movement
of tagged brown shrimp released
near the U.S.~-Mexican border.

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

Condrey (1979) suggests

that the commercial catch



- .

statistics indicate brown
shrimp exhibit a general
migration out to the deeper
waters of the Gulf. He noted
that the inshore catch peaked
in May to July on shrimp
smaller than those measuring 67
tails to the pound. Then,
after Texas opened its
Territorial Sea, offshore brown
shrimp catch in the Gulf as a
whole peaked in July and August
at depths of 11 to 20 fathoms,
with a mode in the 1landed
shrimp at 31 to 40 tails to the
pound. By December, the
largest catch came from 26 to

30 fathoms, where 15 to 20
tails to the pound shrimp
predominated. He suggested

that the data indicated a four
to five fathom per month depth
migration from July to
December.

White Shrimp

Other than the offshore-
onshore migrations and a
tendency to concentrate between
Ship and Trinity Shoals,
Lindner and Anderson (1956)
observed no definite migration
patterns of white shrimp along
the Louisiana coast west of the

Mississippli River during the
fall and winter.

Klima (1964) noted a
coastwide movement or
dispersion of tagged white
shrimp along the Louisiana
ceoast between Cameron and

Vermilion Bay. Perret et al.
(1978) observed that movement
along the western portion of
the Louisiana coast was mainly

westerly, though the majority
of the tagged shrimp were
returned within 60 nautical

miles of the release area.
‘White shrimp east of the
Mississippi River to Mobile Bay
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tend to migrate from the
estuaries to deeper waters
along the barrier islands and
towards the Mississippi River
Delta during the summer to fall
(Lindner and Anderson 1956).
Because they did not observe
marked shrimp crossing the
Mississippi, Lindner and
Anderscn (1956) suggested that
the Mississippi River may act

as a barrier to east-west
movement. This view was
supported by . Perez Farfante
(1969).

Lindner and Anderson

(1956) observed a migration of
white shrimp from off the coast

of Mexico to Aransas Pass,
Texas, during the spring. They
hypothesized a reciprocal

southward movement from central
and southern Texas into
northern Mexico during the fall
and winter. From an analysis
of reported commercial catch
patterns, Gunter (l1962)
suggested a similar southward
movement of white shrimp.

Pink Bhrimp

Juvenile pink shrimp
emigrate from the estuaries of
southern Florida into the
deeper waters of the Gulf.
Costello and Allen (1965) found
that the nursery grounds of
pink shrimp on the Tortugas
grounds were estuaries from
Florida Bay and from as far
north as Indian Key, whereas
the nursery grounds of shrimp
on the Sanibel grounds were
estuaries from Indian Key north
to Pine Island Sound. They
observed little movement of
shrimp between the Tortugas
and Sanibel grounds.

Iverson et al.
observed that larger
shrimp tended to occur

{(1960)
pink
at



deeper depths on the Tortugas

grounds. He derived the
following equations relating
size and depth:
Males:

I% = 16.394 + 0.618 X D
Females:

L, = 17.914 + 0.868 x D

Sexes combined
Lc= 17.307 + 0.739 ¥ D

where L,  is carapace length and
D is depth in fathoms.

Off southern Texas, pink
shrimp tagged near the U.S.-
Mexican Dborder demonstrated
variable movements and with no
net north~south migration
(Sheridan et al. 1987).

Seabob Shrimp and Roval_ Red

Shrimp

Immediately following
passage of a cold front, seabob
shrimp along the Louisiana

ccast migrate toward the beach
from offshore areas. In July
and Augqust, gravid females also
move close to shore (C.J.
Juneau, personal communication
in Christmas and Etzold 1977).
Apparently nothing is
recorded about migration
patterns of royal red shrimp.

Bubstrate Preferences
L |

General
Though it is generally
believed that the substrate

preferences of shrimp appear to
be important to their
distribution patterns along the
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Gulf coast, these observations
on distributions are not
supported by the limited
experimental data on substrate
selection as discussed below.
Despite this uncertainty over
substrate selection, brown,
white, and seabob shrimp seem
to prefer scft mud or peat
bottoms and are found mainly
along the coast from Texas to
Alabama. Pink shrimp seem to
prefer calcareous sediments and
are found mainly along the
Florida coast.

Brown and White shrimp

Because of their
distribution, Jjuvenile brown
and white shrimp seem to prefer
a soft mud or peat bottom with
large quantities of decaying
organic matter or vegetation

(Williams 1955, 1958; Mock
1967; Jones 1973). Sand or
clay substrates sometimes

appear to be satisfactory for
young brown shrimp, wunless
these substrates are bare clay,
sand, or shell (Williams 1959).
Adult brown shrimp are found on
mud or silt and also on mud,
sand, and shell (Perez Farfante
1969) . In the Gulf, white
shrimp are also found on muddy
or silty bottoms and on clay or
sand with fragments of shell

(Springer and Bullis 1954;
Hildebrand 1954, 1955)..

In contrast to these
distributional patterns, when

presented with a choice between
sandy-mud (20-40% sand), sand,
and shell substrates, brown and
white shrimp exhibited a weak
preference for sandy-mud in a
pattern which may be affected

by size, salinity, and
temperature. With brown shrimp
the percentage of shrimp
selecting for sandy-mud



increased from 45 to 65% as
shrimp increased in size from
73-104 mm to 115-156 mm. This
same percentage decreased with
decreasing salinity, going from

59 to 43% as salinities
decreased from 21-30 ppt down
te 11 to 17 ppt (Rulifson
1981). With white shrimp,

increasing temperatures
decreased the weak affinity for
sandy-mud. Here the percentage
of shrimp selecting sandy-mud
went from 50% to 26% as
temperatures increased from 23-
24° Cc to 25-28° C. At
salinities of 20-25 ppt, only
27% of the white shrimp
selected for sandy-mud, while
at salinities of 26-29 ppt 51%
selected for sandy mud
(Rulifson 1981).

Pink Shrimp

Pink shrimp are believed
to prefer firm mud or silt
bottoms with coral sand
containing a mixture of mollusk
shells (Springer and Bullis
1954, Hildebrand 1954, 1955,
Williams 1958) and firm sand
bottoms (Perez Farfante 1969).
However, when presented with a

choice between sandy-mud (20-
40% sand), sand, and shell
substrates, pink shrimp (64 to
112 mm) exhibited no
preferences at temperatures
which ranged from 18 to 29° C
and salinities which ranged
from 10 to 30 ppt (Rulifson
1981).

Seabeobhs and Reoval Red Shrimp

Seabob shrimp are taken

from bottoms of mud, silt, or
silt mixed with sand (Nerva
1967, Christmas and Etzold
21977)..

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

Estuarine Habitat Preferences

of the Major Species
e S S

Brown and White Shrimp

During the estuarine phase

of their 1life cycle, small
brown shrimp appear to have a
greater preference for
vegetated areas than do small
white shrimp. Loess (1965)
found 15-70 mm brown shrimp

were more abundant in beds of
Rupia and Vallisneria in Mobile
Bay, but that white shrimp of
this size range were more
abundant in open areas that had
large concentrations of
detritus. Similarly, Stokes
(1974) found white shrimp were
most often found in open areas
of the Laguna Madre, while
brown shrimp were distributed
across open areas and in beds
of sea grass.

When the surface of the
Spartina alterniflora marsh was
flooded, Zimmerman and Minello
(1984) and Zimmerman et al.
(1984) found greater
concentrations of postlarval
and juvenile brown shrimp there
than in adjacent nonvegetated
areas. However, they found no
differences in the distribution
of juvenile white shrimp
between flooded marsh and
adjacent water bottoms. Noting
that the major wave or waves of
juvenile brown shrimp enter the
marshes during the period of
highest tides and water levels
(spring and fall), Zimmerman




and Minello suggest that the
ability of brown shrimp to use

the marsh surface may have
evolved because of some
selective advantage. Selective
pressure on Jjuvenile white

shrimp to use the flooded marsh
surface would not have a strong
evolutionary component, they
argue, since white shrimp are
present in the marshes when
water levels are seasonally low
and the marsh is less
frequently flooded.

Zimmerman et al.
found that densities of
juvenile brown shrimp in
flooded marshes were directly
correlated with densities of
Spartina, being highest where
the grass density was greatest.
They also observed higher
concentrations of smaller
shrimp in the marsh grass as
opposed to the adjacent open
water. Between 89 to 96
percent of the juvenile brown
shrimp less than- 50 mm were
found in the marsh. This
percentage remained high but
declined to 75 to 78% of the
population for brown shrimp
which were between 50 and 90
mm,

(1984)

There are conflicting
reports as to whether or not
brown shrimp displace white
shrimp from vegetated areas.
In laboratory studies, Giles
and Zamora (1973) found that
juvenile brown and white shrimp
selected for vegetative cover
when held separately, but that
brown shrimp displaced white
shrimp from the vegetated areas
when the two species were held
together. In similar studies,
but using artificial vegetative

cover, Minello and Zimmerman
(1985) found that brown shrimp
-strongly selected for cover

during the day (70 to 80% of
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undulatus)

the specimens), but not at
night; while white shrimp
showed no cover selection, day

or night. Further there was no
displacement of white shrimp
from the artificial cover when
brown shrimp were introduced.
The presence of nonfeeding
Atlantic croaker (Micropogon
(nonfeeding because
their mouths were sewn closed)
did not affect the laboratory
distribution patterns of brown
or white shrimp (Minello and
Zimmerman 1985). When the
Atlantic croaker were allowed
to feed on the shrimp, Minello
and Zimmerman did note that the

mean percentages of brown
shrimp in the vegetated areas
did increase, but these

increases were not significant.
There was no affect of presence
of this feeding predator on
white shrimp distributions,
The activity of the croaker
which were allowed to feed
tended to negate any avoidance
behavior of the shrimp, since
the fish, which were most
active at night, swam freely
through the artificial cover in
search of shrimp.

Pink Shrimp

In southeastern Florida,

Sheridan (1991) found that
seagrass beds were by far the
most . important estuarine
habitat for juvenile pink
shrimp, accounting for 74% of
the shrimp captured in this
study. Grass beds were

followed in importance by open
water bottoms (22%) and to a
far lesser degree by mangroves
(4%) as habitats. The findings

suggest that recent major
seagrass die backs in
southeastern Florida may be
directly related to recent



declines in pink shrimp
production in the area,
However, Sheridan (1991)

suggests that these impacts may
be mitigated by recolonization
of die-back areas by algae and
then by seagrass species.

Effects of and

Balinity
L ]

Temperature

Though postlarval brown
and white shrimp are able to

tolerate a broad salinity
range, there 1is an apparent
interaction of salinity and
temperature on growth and
mortality. Zein-Elden and
Griffith (1969) observed that

growth and survival of brown
shrimp postlarvae in the
laboratory exhibited a marked
increase at salinities of 5 to
35 ppt. as temperature was
increased from 18 to 25° C.
Maximum production appeared to
occur in the range of 25° to
32.5° ¢ and % to 35 ppt.
Growth and survival of white
shrimp postlarvae was highest
at 25° to 32.5° ¢ and at
intermediate salinities of 5 to
15 ppt (Zein-Elden and Griffith
1969).

The major influx of
postlarval brown shrimp to the
estuaries of the northern Gulf
occurs February to March
{Baxter 1973, Baxter and Renfro
1967, Gaidry and White 1973,
Christmas and Etzold 1977).
Little growth is expected until
water temperature exceeds 20° C
(St. Amant et al.
St. Amant 1971).

In Louisiana, a
correlation has been drawn
between the annual success of

-the brown shrimp harvest and

1962, Ford and
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the temperature of both the
estuarine water during mid-
April and the acres of marsh
above 10 ppt (Barrett and
Gillespie 1973, 1975, Barrett
and Ralph 1976). In general,
good production is expected if
the spring is dry and warm,

whereas poor production is
expected for a wet, cold
spring.

A multiple regression

equation was generated in the
development of the federal
shrimp plan correlating U.S.
brown shrimp catch to Louisiana
estuarine conditions. The
equation,

“51.73 ¢+ 3.664 x {(Temp) - 0.01496 x

{River} + 0.5061 x (Effort)

Catch =

predicts a direct relationship
between temperature in April
and the resulting annual catch
of brown shrimp.

The first cohorts of
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 for growth and
survival. As the temperatures
decline in the fall with
advancing cold fronts, growth
apparently also declines
(Lindner and Anderson 1956;

Klima 1974; Nichols 1981).
Annual production of white

shrimp in Louisiana and the
northern Gulf has been
associated with estuarine
salinity regimes. A similar
salinity effect, «caused by
different weather patterns

seems to operate in Louisiana
and TexXas. Gunter and Edwards

({1969) observed a positive
correlation (R°= .43) between
the annual successes (1922-

1964) of white shrimp in Texas



with the rainfall in the state
for that year and the two
previous years. They suggest
that the lag effect of rainfall

was a result of the arid
conditions of the state. In
Louisiana, an inverse
relationship between annual
white shrimp catch and the
annual discharge of the
Mississippi and Atchafalaya

Rivers has been noted (Barrett

and Gillespie 1973). White and
Boudreaux (1977) obtained
statistically significant
linear regressions of catch
against river discharge by
dividing the data into two
periods, 1958-1968 and 1969-

1974.

Gunter and Edwards (1969)
suggest that high rainfall is
necessary in Texas to dilute
the estuaries for optimum white
shrimp production, while lower
than normal river discharge is

necessary 1in Louisiana for
optimum  white shrimp
production, since these

estuaries were less saline than
those of Texas.

In the development of the
federal shrimp plan,
Louisiana’s reported commercial
catch of white shrimp (on a
year-class basis) was
correlated with wunit fishing
effort (Griffin 1978) and
Mississippi River discharge by
the following equation:

Y = 129.1 «
{rRZ = .89)

-6411 ¢ E - 51.48 * IMD

where ¥ is yield in million pounds of tails, LMD is
the log of the average river discharge in 1000 cfs
for the May through' December period, and E is 1000
units of unit effort.

‘The equation denotes an
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inverse relationship between
white shrimp yield in Louisiana
and river discharge over this
time period.

Growth of postlarval and
juvenile pink shrimp in Florida
appears to decline as salinity
increases from 10 to 28 ppt and

may 1increase as temperature
increases from 15° to 32° cC
(Higman et al. n.d.). This

apparent relationship between

growth and salinity is in
contrast to the observation
that Jjuvenile pink shrimp
normally occupy a higher
salinity area on nursery

grounds than do brown or white
shrimp (Gunter et al. 1964).

Highest densities of royal
red shrimp are found at 9° to
10° ¢ and most occur within 8°
to 12° C (Roe 19693).

Food Preferences
. ]

Larval Stades

Though planktonic (i.e.,
swimming freely in the water
column, but not able to swinm
against a strong current), the
naupliar stages do not feed but
rely on yolk material for
growth and development (Pearson
1939, Christmas and Etzold
1977). The protozoea and mysis
stages are planktonic and
ingest algae and zooplankton
{Pearson 1939, Ewald 1965).
Offshore development of these
larvae in the less rich waters
of the Gulf may be necessary

because of the many setae
(hair-like spines) on their
swimming appendages and
voracious appetites. Early
workers observed that these
stages could only be fed "small



amounts of algae" {Pearson
1939) or the animals would
become entangled and die in the
filtered algae and their own
feces (which are string-like in
nature). .

Wilkenfeld et al. (1984)
raised brown and white shrimp
larvae on a variety of mixed
animal and algal diets. The
highest percent metamorphosis
and greatest mean dry weights
were obtained on diets
consisting of diatoms and
artemia or of diatoms and
nematodes. Significantly lower
metamorphosis success and/or
growth was obtained on diets
consisting of only diatoms,
only dinoflagellates,
dinoflagellates and artemia,
and dinoflagellates and
nematodes.

Larval growth in the wild
may be greatly influenced by
the availability of prey once
the nauplii begin feeding,
especially depending on the
nutritional adequacy of the
eggs upon spawning. Kuban et
al. (1985) obtained 98% to 100%
metamorphosis to the postlarval
stage of larvae fed on diets of
diatoms, diatoms and Artemia,
and phytoflagellates and
Artemia. However, they noted
in most, but not all, cases
that the resulting postlarvae
were heavier when the Artemia
were introduced at the second
protozoea substage (the second
feeding stage) rather than the
first mysis substage (the third
feeding stage). They note the
mixed results could be a result
of the nutritional physiology
of the eggs upon spawning.

Postlarvae

.. ¥t is at the postlarval
stage that the shrimp makes the
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transition from planktonic to
bottom (deposit) feeding
(Pearson 1939). In early
laboratory experiments Pearson
introduced postlarvae into an
agquarium with an estuarine
bottom deposit of fine sand and
organic debris. After a period
of acclimation, +the shrimp
assumed a bottom (benthic)
feeding behavior and at a size
of 15 mm began to also eat
other introduced foods such as
raw fish, angleworms, and
shrimp meal (Pearson 1939).
Zien-Elden and Griffith (1969)
have fed postlarval shrimp on
algae, Artemia salina nauplii,
and ground fish or shrimp in
the laboratory.

Postlarval brown shrimp
exhibit a rapid turnover of
carbon and growth (Fry and
Arnold 1982) on diets of ground
shrimp and squid and Artemia

nauplii.
Gleason and Zimmerman
(1984) studied the growth and

survival of wild caught brown
shrimp postlarvae for 16 days
on all possible combinations of
four sources of plant material:
Spartina detritus, epiphytes of
Spartina, the diatom
Skeletonema, and Isochrysis sp.
Growth rates were statistically

correlated with a principal
food group, being highest on
Skeletonema combinations,
intermediate on epiphyte
combinations without
Skeletonema, and nonexistent
with the Spartina detritus,
Isochrysis, and no food
treatments, There was no
significant difference in
survival between the
Skeletonema and epiphyte
treatments, and these

treatments’ survivorships were
significantly higher than the
Spartina detritus, Isochrysis,




and no food treatments. Plant
material can be an important
component of the natural diet
of postlarval shrimp, but the
animal component of the shrimp
diet is probably important
because the growth rates which
they observed on plant diets

alone were much 1less than
reported from the wild.
Gleason and Zimmerman (1984)

also questioned the importance
of detritus in the diet of
shrimp since no growth was
observed unless Skeletonema or
Spartina epiphytes were a part
of the diet.

Gleason (1986) found that
the carbon turnover of shrimp
fed Skeletonema alone or in a
mixture of all food sources was
not significantly different
from that found for postlarvae
raised on animals diets. This
result supports the hypothesis
that some naturally abundant
and available plant sources may
be important in the growth of
postlarval brown shrimp.
Gleason (1986) also found that
assimilation of the other plant
sources was not significant.

Small postlarval brown
shrimp (11 mm) consumed and
assimilated plankton and

demersal fauna in the estuarine
environment but did not grow on
Spartina alterniflora detritus
or epiphytes (Gleason and
Wellington 1988). In caged
experiments where postlarval
brown shrimp were given
different substrates, Gleason
and Wellington found that the
only significant difference in
growth was due to the presence
or absence of plankton in the
water column. Those animals
which had a natural supply of
plankton averaged twice the
-final -weight of animals caged
within netting which restricted
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plankton entrance. Within
pPlankton treatment there was no

significant effect of
substrates type: Spartina
detritus, epiphytes,
detritus/epiphytes, and no
substrate.

By measuring the impact of
the feeding shrimp on the
faunal assemblages 1in these

enclosures and the change in
stable carbon isotope ratios in
the shrimp and food sources,
Gleason and Wellington
estimated that the demersal
fauna and plankton accounted
for 53% and 47% of the growth
of these small postlarval
shrimp. They suggested that
the use of Spartina
alterniflora epiphytes and
detritus by shrimp larger than
25 mm reflected an ontogenetic
change in food-resource use or
assimilation efficiencies.

In a followup study,
McTigue and Zimmerman (1990)
fed postlarval brown and white
shrimp diets very similar to
those wused by Gleason and
Zimmerman (1984) but with the
addition of the Artemia nauplii
as an animal component to the
diet. They observed highest
growth rates with a combination
diet of Artemia and
Skeletonema. These growth
rates greatly exceeded those
observed by Gleason and
Zimmerman (1984).

Juveniles and Adults

Juvenile and adult brown,
white, and pink shrimp are
considered omnivores, ingesting

whatever is available,
including decaying organic
matter, animals, and plants

(Viosca 1920, Weymouth et al.
1955, Flint 1956, Darnell 1958,
Brood 1365, Perez Farfante



1969, Jones 1973).

Jones (1973) intensively
studied the food habitats and
absorption (transport across
the gut wall) efficiency of
brown shrimp 25 to 104 mm in a
Louisiana marsh. He observed a
shift in diet and habitat as
shrimp grew larger. Juveniles
25 to 44 mm were concentrated
in the near-shore environment
where they indiscriminately
ingested the top layer of
sediment containing decaying
marsh plant tissue, fecal
pellets, and microorganisms.
Jones classified this stage as
omnivorous or encounter-
feeders. At 45 to 64 mm shrimp
selected the organic fraction
of the sediment; this stage was
classified as opportunistic
omnivores. At 65 to 104 mm
shrimp dispersed from the near-
shore environment to the deeper
waters of the marsh and becane
active predators feeding on
polychaetes, amphipods,
nematodes, and chironomid
larvae. -However, they
continued to ingest detritus
and algae and were classified

as omnivore predators (Jones
1973).
Darnell (1958) found the

foreguts of white shrimp 91 to
142 mm contained sand, detritus
and ground organic matter, and
fragments of mollusks,
ostracods, copepods, insect
larvae, and forams.

Eldred et al. (1961) found
pink shrimp in Tampa Bay
contained both animal and plant
remains. These included
aguatic macrophytes, red and
blue-green algae, diatonms,
dinoflagellates, polychaetes,
nematodes, shrimp, mysids,
copepods, isopods, amphipods,
.mollusks, forams, and fish.
Nothing is apparently
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recorded on the food habits of
seabob or royal red shrimp.

Predation
. ____ |

Penaeid shrimp are
ingested by many carnivorous
fish (Gunter 1945, Darnell
1958, Perez Farfante 1969)}.
Table XXIX 1lists some fish
known to ingest brown, white,
or pink shrimp. Included in
this list are speckled trout,
black drum, red drum, Atlantic
croaker, southern flounder,
bass, and several varieties of
catfish. It is noteworthy that
many of these predatory species
are an important component of

the Dby-~catch discarded by
shrimpers.
Minello and Zimmerman

{1983) studied the effect of a
simulated Spartina marsh on
the predation rates of four
finfish which were allowed to
feed on juvenile brown shrimp.
To create their simulated marsh

they used plastic straws
arranged in three stem
densities. They found that the

artificial vegetation cover did
not affect the predation rates

of red drum and spotted
seatrout, but did reduce those
of pinfish and Atlantic
croaker. The overall daily

consumption rates, in percent
body weight per day, were 10 to
31% for red drum (154-245 mm},
18 to 31% for spotted seatrout
(119~170 mm), 11 to 27% for
Atlantic croaker (115-133 mm),

and 17-44% for pinfish (61-74
mm) .

Red drum and spotted
seatrout were <classified as

extremely efficient predators
in the Minello and Zimmerman
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study. Both spent little time
pursuing shrimp, and both
rarely lost a shrimp once they

began pursuit. Pinfish and
atlantic croaker were
classified as inefficient
predators, redquiring several
attacks before a successful
kill. Pinfish  frequently
attacked in groups, with the
largest fish generally
preventing the others from

feeding on the killed shrimp
until it abandoned the remains.
Red drum and Atlantic croaker
fed continuously on the shrimp,
while pinfish fed only during
the day. The day-night feeding
cycle of spotted seatrout was
not investigated.

Minellc et al. (1987)
examined the effects of
turbidity and substrate (sand)
on the ability of a number of
fish to prey on brown shrimp 62
to 126 mm. With southern
flounder which were 84 to 94
mm, predation was increased by
the lack of substrate and by
the presence of turbid water.
Lowest predation rates occurred
in the presence of clear water
and sand, and highest rates
occurred without sand and in
turbid water, being 1.5 and 6.5
shrimp/fish/12 hr. Minello et

al. noted that the southern
flounder used a variety of
feeding behaviors, but

generally remained motionless
on the bottom and waited for
prey to come within striking
distance. This ambush feeding
tactic was enhanced in turbid
waters, because the brown
shrimp are more active under
such conditions, and therefore
more likely to encounter the
waiting flounder.

Highest predation rates by

:pinfish occurred in clear water

with neo sand. Here the
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predation rates averaged 8
shrimp/fish/12 'hr, and was
probably underestimated since
in 3 of the 4 studies all the
shrimp were eaten by the end of
the 12 hr experiments. Similar
predation rates were noted in

turbid water experiments,
whether or not sand was
present, and ranged from less
than 2 to greater than 3

shrimp/fish/12 hr (Minello et
al. 1987). The sight dependent
feeding strategy of these fish
was enhanced by the clear water
treatment.

With Atlantic croaker,
Minello et al.’s results were
less clear, apparently because
Atlantic croaker feed more
actively at low light levels,
and incident light was allowed
to vary within and between the
experiments. Predation rates
were higher in clear water, but
not significantly. Minello et
al. suggest that turbidity
should not act as a greater
hinderance to shrimp predation
by Atlantic croaker as it is to
pinfish since croaker use
olfaction and touch in locating

prey and pinfish rely on sight.

Predation by red drum on
brown shrimp did not appear to
be affected by turbidity or
sand substrate (Minello et al.
19387), probably because red
drum’s method of feeding allows
them to 1locate animals in
shallow burrows (Yokel 1966).



Chapter 5 - Stock Assessment

Growth Rates

General Considerations
=2éneral Considerations

As in most fisheries,
growth rates are estimated from
changes in the length of the
species with time. ~ Growth in
weight is estimated by
converting growth in length
estimates to weight.

The method of measuring
growth varies with the size of
shrimp. Growth (in length) of
"smaller" shrimp (25 to 90 mm
total length) is normally
estimated from length frequency
measurements of trawl samples
taken in estuarine nursery
areas over a period of time.
Growth is expressed as the
increase either in the mean
size of the trawl sample or in
each of the peaks in the
polymodallength—frequencydata
with increasing time. A linear
relationship of length increase
with time is assumed. Growth
estimates range from 0.1 to 3.3
mm per day. Variability has
been attributed to temperature,
salinity,recruitment,density,
and emigration.

Growth of "large" shrimp
(greater than 70 mm total
*length) has normally been
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estimated from mark and
recapture experiments, A
simple linear relationship of
length (or weight) to time is
not considered applicable.
Rather, it has been normally
assumed that the von
Bertalanffy growth equation
(von Bertalanffy, 1938), or its
mathematical counterpart, the
Walford equation (Walford,
1946), applies. Use of these
equations assumes that the
shrimp have entered a self-
limiting period of growth.
Parrack (1978) tested various
growth models for brown shrimp
to determine which provided the

best fit, Nichols (1981),
- noting the effect of
temperature and size on growth
of white shrimp, used an
empirical model to fit his
data.
Brdwn Shrimp
Published growth rate
estimates of estuarine

populations vary from 0.1 to
3.3 mm per day. vVariation is
in large part associated with
the month of measurement.
Growth in length is slow (0.5
mm per day) during January and



February, increases in March,
and reaches a maximum (0.5-3.3
mm per day) in April and June
(Loess 1965, Ringo 1965, st.
Amant et al. 1966, Broom 1968,
Ford and St. Amant 1971, Jacob
1971). -

This monthly variation in
growth rate has been associated
with the spring warming of the
estuaries (St. Amant et al.
1962, Ford and St. Amant 1971).
For example, little growth of
juvenile brown shrimp in
Barataria Bay, Louisiana,
occurs until after the first
three weeks in April when water
temperatures normally warms
above 20° ¢ (Ford and St. Amant
1971) . Zein-Elden and Griffith
(1969) noted that growth of
postlarval brown shrimp
increased rapidly as water
temperature was raised above

17.5° ¢ and reached a maximum
at about 25° C.

St. Amant et al. (1965)
studied growth of juvenile

brown shrimp in Barataria Bay,
March - May. They observed
population growth rates which
ranged from no growth to 2.5 mm
TL/d. They noted that growth
tended to be less than 1.0 /mm
TL/d when temperatures were
less than 20° C and less than
1.5 mm TL/ d when temperatures

were less than 25° C.
Gaidry & White (1973)
vividly demonstrated the

relationship between juvenile
brown shrimp size/growth and
commercial production .
contrasting low (1965) and high
(1971) production years. They
note that 1965 juvenile brown
shrimp averaged less than 20 mm
TL on March 10th in Barataria
Bay and by April 20th the
average size barely exceeded 40
-mm TL. This slow growth (and
low abundance) resulted in poor
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production. In contrast, in
1971 brown shrimp in the area
averaged greater than 35 mm TL
on March 10th and exceeded 60

mm TL by April 20th. This
rapid growth (and high
abundance) resulted in good
production.

Parrack (1978) studied the
growth rate of brown shrimp (71
to 213 mm total length) from
mark and recapture data
collected in the northern Gulf
of Mexico in 1967, 1968, and
1969 (Clark, Emiliani, and Neal
1974). He examined the fit of
several different growth models
and concluded that the von
Bertalanffy equation provided
the best fit for growth in
length, while its mathematical
counterpart, the monomolecular,
provided the best fit for
growth in weight. His sex
specific growth rate equations
are:

Von Bertalanffy
Males:

L = 168.7 (1 - 0.9979e 0-3357"a)

Females:
L = 193.6 (1 - 0.9962¢ 0-3363%a)

Monemolecular
Males:
W=43.51 (1 - 0.9999¢e -0.154a)

Females: ‘
W= 74.32 (1 - 0.999%9e -0.141a)

where L is the total length in mm, W
is total weight in grams, and a is
age in months.

His discussion indicated that
females grow more rapidly than
males, weigh more than males of
the same age, and attain a
larger final length and weight
than males. Comparing his
findings with those of Chavez
(1973) and McCoy (1972), he
noted that brown shrimp off



Mexico exhibited a faster and
more prolonged growth, whereas
brown shrimp off North Carolina
had a faster growth but reached
a smaller final size than
northern Gulf populations. He
speculated that the differences
were due in part to temperature
and technique.

Parrack (1981) tested for
common growth rates among
tagged brown shrimp released at
various 1locations along the
Louisiana, Texas, and Mexican
coast during 1978-1980. He
found that growth did not
differ for the Texas-Mexico
releases but did differ
significantly between
treatments for the Louisiana
releases.

For this reason Parrack
(1981) fitted von Bertalanffy
kinetics to the pooled Texas
and Mexico data and attempted
to fit von Bertalanffy kinetics
to the individual "Louisiana
treatments. He failed to
obtain significant fits to data
collected on brown shrimp
tagged and released inshore in
Louisiana, but did obtain
significant fits for the Texas-
Mexico releases and for the one
offshore Louisiana release. He
Suggested the use of the Texas-
Mexico data generated equations
is justified to describe growth
along the Louisiana coast since
(1) the solutions obtained for
the one offshore Louisiana
release are similar to those
for the Texas-Mexico release
and {2) the Texas-Mexico
equations fit the Louisiana
data reasonably well.

For the purposes of this
Plan we will wuse Parrack’s
(1981) sex specific growth rate
equations derived from his
Texas~Mexico releases,
However, a reanalysis of the
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Louisiana data is more than
justified. Parrack’s equations
have the form:

Males:

—
#

97.5601 (1 - ¢ (-2592%2),

Females:
L = 113.9349 (1 - ¢ -2882%8),

where L §s tail length in mm and & is age in

months,

White Shrimp

Growth rates of white
shrimp estimated from trawl
samples range from 0.6 to 2.2
mm  per day in the summer
(Williams 1955, Gunter 1956,
Loesch 1965).

Growth rates of white
shrimp have been estimated by a
number of workers from mark and
recapture experiments.

Lindner and Anderson
(1956) marked white shrimp 85
to 180 mm total length in the
South Atlantic and northern
Gulf. The results indicated
that growth in length was a
function of size and month,
growth being faster for the
smaller than the larger shrimp,
and faster in April to June and
September to December than from
December to March. Their sex
specific growth rate equations
are:

Summer to Fall, East of the Mississippi River
Males:

n

L, = 17.2 ¢1-0.764%)

t

Females:

L, = 17.4 (1-0.768%)

t

Spring, West of the Mississippi River
Males:

L, = 17.2 (1-0.528%)

t

Females:

L, = 18.4 (1-0.570%)

t

Summer to Fall, Texas
Males:

Ly = 14.9 (1-0.799%)



females: t
Lt = 15.8 (1-0.781")

where L is length (in mm) at time t (in 30 days).

Klima (1964) measured the
growth of tagged white shrimp
(13.3 to 41.1 g) along the west
Louisiana coast during
September to November, 1962.
He derived a wvon Bertalanffy
equation to described growth,

N = 87 g (e -0.12 (t-1-0.571),3
where W is weight in grams at
time t in weeks. From a later
experiment with white shrimp
(100 to 160 mm) in Galveston
Bay (August to October), Klima
(1974) estimated growth rate as

L, = 214 mm (L-e"0-009 (¢°0-2),

where L is length in mm at time t in weeks.

In comparing the results of the
two experiments, he noted that
growth was faster in August to
October than in September to

November. He suggested that
the difference was due to
differences in water
temperature.

The most comprehensive
growth rate equations for white
shrimp were developed by
Nichols (1987) from mark-

recapture experiments conducted
by NMFS/LDWF off the Louisiana
coast from July 1977 to
December 1980. Shrimp were
marked by inserting numbered,
plastic, flat, vyellow ribbons
through the musculature of the
first abdominal somite and
released near their inshore or
offshore marking sites (Phares
1980). Recaptures were made by
shrimpers who found the marked
shrimp in their trawls.

. . Nichols was hampered 1in
his analysis by the existence
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of a number of improbable
growth rates which he
attributed to "measurement
errors",. These "measurement

errors" resulted in a range of
daily growth rate values from -~
9 to +7 mm/d (tail length). To
minimize the affects of these
"measurement errors" on his
calculations, Nichols made a
subjective decision to confine
his analysis to growth rates
which varied from -0.5 to +1.5
mm/d (tail 1length). This
decision resulted in the
elimination of 10% of the data
set.

To investigate the sex-
specific relationship between
growth, size, and temperature,
Nichols first grouped the data
into cells of 5 mm tail lengths
(in a range of from 45 to 110
mm tail 1length) and 2 °C
temperatures {(in a range of
from 16 to 30 °C}. He then
plotted the weighted mean daily
growth rates as a function of
temperature and tail size. He
observed a curvilinear pattern
which he fitted statistically
to the following equation:

N 2 2
G=b,+ b1L + sz + b3r + b T . bSLT

where b is the instantaneous growth rate in pm
tails/d, L is the tail length in mm, T is the
average temperature of the water which the shrimp
were assumed to iphabit during growth, and the b’s
are statistical parameters which describe how
growth is affected by the variables.

Solutions to  his sex
specific equations are plotted
in Figure 22. Within the 45 to
110 mm tail length and 16 to 30
°*C temperature constraints of
his data, Nichols’ equation for
female white shrimp predicts
that maximum daily growth rates
of 0.39 to 0.42 mm occurs at
30 °Cc for females of 60 to 85
mm tail length. For female
shrimp smaller than 85 mm tail



length, daily growth is
predicted to decline with
decreasing temperatures, the

decline being more steep with
the smallest females of this
range. Though growth rate of
all females declines as
temperature declines, the size
or sizes of shrimp exhibiting
the maximum observed growth for
a given temperature below 30°C

increases. For example at
25°C, the maximum growth rate
is 0.35 to 0.37 mm/d for

females in the 80 to 95 mm tail
length range. At 16°C the
maximum growth is 0.21 - 0.23
mm/d for females larger than
100 mm tail. By contrast, at
16°C females less than 75 mm
are either not growing or
growing at a reduced rate of
0.02 mm/d.

For male white shrimp,
within the same 45 to 110 mm
tail 1length and 16 to 30°C
temperature constraints of his
data, Nichols equation predicts
that males will have a slightly
higher maximum daily growth
than females. This maximum,
0.42 to 0.44 mm tail/d also
occurs at 30°C for males of a
similar size range, 55 to 85 mm
tail length. Daily growth is
predicted to decline with
decreasing temperature, the
decline being more steep with
the smallest males. As with
female white shrimp, as the
growth rate declines from this
temperature related maximum,
the size or sizes of shrimp
exhibiting the maximum observed
growth for a given temperature
increases. At 25°C, the
maximum growth rate is 0.32 to
0.35 mm/d for males in the 70
to 100 mm tail length range.
(This maximum is slightly less
~than .- for females at this

temperature, but 1is over a
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wider (though similar) size
range. At 16°C the maximum
growth is 0.22 mm/d for males
larger than 105 mm tail length,
while males 1less than 65 mm
tail length are not growing or
not growing at a rate greater
than ©0.02 mm/d. A pattern,
again, strikingly similar to
female shrimp.

From a management or
prediction view point the very
similar growth rate patterns
predicted by Nichols’ equations
for males and females are
reassuring, given the number of
observations which he had to
delete because of the presumed
measurement errors. on the
other hand, it is noteworthy
that penaeid shrimp are
expected to exhibit sex~
specific growth rates, with
females obtaining a larger
maximum size (e.g. Parrack
1978, 1981). Evidently the
shrimp in Nichols data set had
not attained a maximum length

and therefore, may not yet
exhibit sex-specific growth
rates. Given the wvisual

similarities in the two growth
rate equations and -the many
missing cells in the data, it
should be worthwhile to rerun
Nichols analysis testing for a
significant effect of sex. If
there 1is not a significant
effect of sex, then the data
can be pooled and refit to
Nichols model, thus decreasing
the nunmber of cells with
missing wvalues and increasing
the number of obhservations used
to generate the equation.

Pink SBhrimp

There are no published
growth equations for pink
shrimp in the northern U.S.
Gulf. A1l of the reports



listed below are for the Dry
Tortugas fishery in Florida.

Higman et al. (n.d.)
determined the growth of
postlarval-juvenile pink shrimp
held 1in enclosures in the
estuarine area of Everglades
National Park. Multivariant
regression analysis was used to
determine significant
relationships between weekly
growth rate estimates and
weekly estimates of Dbottom
salinity, temperature, and
dissolved O,.

Shrimp in the October to
April experiment exhibited a 16
mm increase in carapace length
over 24 weeks, while those in
the August to March experiment
exhibited a 17 mm increase over
29 weeks. Three degree
polynomial equations were
fitted to the data,

for October to Apcil

2

L. = 1.08 + 0.66t - 0.0149¢% + .000ST>

c
for August to March

2 3

L. = 0.52 + L.54T - D.06BT" 0.00127

where Le is carapace length and T is time in weeks.

T o t e s t f or
environmentally induced
variances in growth, Higman et
al. derived a growth function
which was "not a function of
time." Salinity was
significantly related to the
growth function in both
experiments: the growth
function decreased with
increasing salinity.
Theoretically, no growth was
expected above 22 ppt in the
first, 26 ppt in the second
experiment. Salinities varied
in the first experiment from 10
ppt to 22 ppt and in the second
from 11 ppt to 29 ppt. Since
"the ‘salinity regime of this
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area is dependent upon drainage
through southern Florida into
the Everglades, pink shrimp
success in the Dry Tortugas may
be related to local rainfall in
the Everglades drainage basin
as well as to man~-made
alterations which block the
normal waterflow patterns.

The growth function was
significantly related to
temperature only in the second
experiment where it decreased
with a decreasing temperature

to 19° ¢ where no growth was
theoretically expected. The
authors suggest that the
apparent discrepancy in

temperature dependence may be
related to the fact that
temperature was lower and less
variable in the first than
second experiment.

Iverson and Idyll (1960)
tagged pink shrimp in the Dry
Tortugas in December 1957 and
recovered them through April
1958. Females increased from
39 to 31 tails per pound in 45
days, whereas males increased
from 60 to 50 tails per pound
in the same time. This
approximate growth rate of 0.7
g per week for female shrimp
and of 0.38 g per week for male
shrimp. The authors cautioned
that these estimates were made
in the "unusually cold winter
of 1957-1958 and may be slower
than the growth in a more
normal winter."

Kutkuhn (1966, Table 4)
estimated that pink shrimp
tagged in the Dry Tortugas area
September to December 1961 grew
from 5.9 g to 19.5 g in 12
weeks, He derived a von
Bertalanffy equation to
describe his growth data,
--071(t-.68),

W, = 42 = (L-e



where Wy is weight in g at time t in weeks.

Lindner {1966) derived
growth curves for pink shrimp
in the Dry Tortugas. His
equations are i

L, = 185 mm (L-e -068¢TY,

T

N, = 57.8 g (L-e -068(t))3

Mortality Rates
L "]

The death of fish in a
population is considered to be
due either to natural causes or
to harvest by man.
Coefficients of fishing (F),
natural (M), and total (2)
mortality are defined as
instantaneous death rates for a
cohort of N individual fish
over a short time, Adt. A
simple differential equation is
usually assumed to apply:

R = Ne -2t
= ne -(F+M)t

where N, = initial number of fish (Gulland 1974).

The reported estimates of
natural (M), fishing (F), and
total (Z) mortality of shrimp
exhibit a wide range of values.
These are compared in Table
XXX. Values of the
instantaneous natural mortality
rate on a monthly basis range
from .01 to .55 or a loss of
from one to 42 percent of the
population from the beginning
to the end of the month.
Estimates of fishing mortality
range from .02 tc 2.0 (Iverson
1962; Klima 1964, 1974; Klima
and Benign 196%5; Kutkuhn 1966;
Lindner 1966; Beng 1967;
Costello and Allen 1968; Berg
<1970; ‘Nance 1991)
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Because these wide ranging
estimates of natural mortality
have made construction of yield
per recruit models difficult,
considerable scientific
attention has been devoted to
selecting a scientifically

sound reduced range. The most
recent scientific evidence
suggests that the accepted

range of M for brown, white and
pink shrimp lies between 0.2 to
0.35 on a monthly basis, with a
midpoint value of 0.27% (Nance
1991).

Yield per Recruit
L/

The pounds of Dbrown,
white, or pink shrimp which can
be harvested from a given

number of post larval shrimp
reaching an estuarine system is
a function of the population’s
rates of growth and natural
mortality, the age at which
harvest begins, and the rate of
fishing mortality once the
shrimp are subject to harvest.
The age at which yield (in
pounds) "will be maximized is
dependent on the trade off
between the rates of growth and
of natural and fishing
mortalities, while the age at
which exvessel value is
attained is a function of these
parameters and the current
price structure. For purposes
of this plan, it is important
to remember that maximum yield
is not attained with maximum
economic benefit.

Brown Shrimp

For the purposes of this
plan we constructed a Ricker
type (Ricker 1958) yield per
recruit model using Parrack’s



(1981) sex specific growth rate
equations, his non sex-specific
length-~weight equation and
Bruenmeister’s (1981) sex-
specific tail weight to whole
weight equations. Size at
entry into the fishery was
varied from 150 to 20 whole
shrimp per pound in intervals
of 10. {(The 10 count interval
was not obtained by male brown
shrimp after two years of
growth according to Parrack’s
equation and so was not used in
our analysis.) Once shrimp
were recruited to the fishery
they were allowed to live for
two years or until their
numbers fell below 1 shrimp.
Shrimp were fished on a .01
month basis with fishing
mortality (F) being applied at

the middle of each .01 month
time step to more <closely
approximate a continuous
exponential decline. Three
levels of natural mortality
were investigated: the
midpeoint and the upper and

lower extent of the accepted
range of values (Nance et al.

1991). Results, expressed in
terms of the theoretical
maximum annual yield, are
plotted 1in Figures 23a-23c.

For purposes of discussion we
define the current fishery as
having a F which varies from
1.0 to 2.0 on an instantaneous
monthly basis, a size of entry
of 100 brown shrimp to the

pound (an age of 2-months in
Parrack’s equation). Since
some shrimp are actually

recruited to the fishery at a
smaller size, all of our yield
comparisons are minimal (and
therefore conservative)
estimates of increases over
current harvest strategies.
-Though at any specific age
females and males will differ
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in their expected weights, for
purposes of discussion the
average count of male and

female shrimp at a given age is
used below.

The current fishery is
operating at 58 to 89% of the
maximum yield (Figures 23 and
24). The lower end of this
range of values is defined by a
F of 2.0 and a M of 0.20. The
upper end is defined by a F of
1.0 and a M of 0.35.

While: the specifics of
each plot are discussed below
in the following subsections
there are some very important
generalizations which transcend
the current uncertainty over
the rate of natural mortality.
These are discussed first 1in
terms of potential losses which
would be the indirect result of
no action by management.
Following this, potential gains
are discussed which would
require regulations. This
discussion proceeds first with
poundage and then with exvessel
value.

First, given that the size
at entry remains at 100 count,
any increase in fishing

- mortality above and within the

current range of F results in a
decrease 1in yield per recruit
(Figures 23a-23c). That is, at
100 count entry, any increase
in fishing mortality above 1.0
results in a lower harvest
poundage. Within the current
levels of F, this decrease is
not precipitous, but is on the
order of 5 to 9% of the maximum
yield as F increases from 1.0

to 2.0 on a monthly basis, and
size at entry remains 100
count. (As will be true

throughout this discussion, the
range in the percentage change
is a reflection of the range in
accepted levels of natural

-



mortality and the observed
variance in fishing mortality
over a range of 1.0 to 2.0.)
Any increase in F above a level
‘of 2.0 will continue this
trend. ]
At the current levels of
fishing mortality, decreases in
yield are predicted if the size
of first harvest declines to
sizes less than that producing
100 count (Figures 23a-23¢).
Within the 100 to 150 count
window, these declines are not
precipitous. The maximum
declines occur at 150 count and
are on the order of 9 to 13% of
the maximum yield per recruit.
Any declines in size of harvest
below 150 count will continue
this trend, which at some point
will become precipitous, even
without a consideration
spawner-recruit overfishing,.
At the current size at
entry (100 count), increases in
yield are predicted for limited
reductions in fishing mortality
below a level of 1.0 (Figure
23). These increases are not
great but on the order of 1 to
10% of the maximum yield, with
the maximum increases occurring
at F’s of 0.4 (for a M of 0.2)
and of 0.7 (for a M of 0.35).
At the current levels of
fishing mortality, increases in
vield per recruit are predicted
for all or most sizes at first
harvest at which shrimp are
larger than 100 count (Figures
23a=23c). The potential level
of this increase may or may not
be great, depending on the
level of natural mortality. At
the upper end of the accepted
range of M (0.35) the maximum
expected increase is 11% of the
maximum yield (Figure 23a). At
the lower end of the accepted
<range-cf M (0.20) the maximum
predicted increase 1is 29% of
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the maximum yield (Figure 23c).
On the other hand, maximum
yield can only be obtained with
sizes of first harvest which
essentially eliminate a large
component of the present
industry because of their gear.
Such unilateral allocations of
adverse impacts are not allowed
under the FCMA.

Maximum harvest strategies
which are consistent with the
FCMA all involve reductions in
F and, at some levels of M,
increases 1in size at first
harvest by 10 or 20 count.



GROWTH RATES OF FEMALE WHITE SHRMP (W4/D)
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Figure 22 .Growth rate of female (a) and male (b) white shrimp in mm tail length per day
_asa lunction of size (in mm tail length) and temperaturc (after Nichels 1981)
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BROWN SHRIMP

YIELD PER RECRUIT
M= 35

COUNT AT FRST HARVEST (SHRIMP/LB)
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" Figure 23a.
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Figure23b Yield per recruit contours for brown shrimp expressed at the percent of the
theoretical maximum yicld when fishing begins at different count sizes (number of
whole shrimp per pound) ranging from 150 to 20 count. Yiclds are considered for
three levels of instantancous monthly natural mortality: a) 0.275, the mid point of
the accepted range, b) 2.20, the lower extent of the accepted range, and ¢} 0.35 the

upper extent of the accepted range
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Figure24b Yield per recruit contours for white shrimp expressed at the percent of the
theoretical maximum yeild when fishing begins at different opening dates. Yieids
are considered for three levels instantanious monthly natural mortality: &) 0.275, the

. .midpoint of the accepted range, b) 0.20, the lower extent of the accepted range, and
c) 0.35 the upper extent of the accepted range,
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Chapter 6 - Economic Assessment
L]

Louisiana’s shrimp fishery
is complex. As the shrimp
grow and migrate offshore,
they become the target of
several different and to an
extent, distinct, user groups.
Also, they become more
susceptible to capture by out-
of-state shrimpers as they move
to Federal waters, according to
the National Marine Fisheries
Statistics.

Adding to the complexity
of the fishery is a processing
sector that depends on a wide
range of shrimp sizes.
Peelers, for example, require a
smaller shrimp than processors
selling a raw-headless product;
processors of other processed
shrimp products may require
even a smaller sized shrimp.

Yet another element adding
to the <complexity of the
Louisiana shrimp fishery is the
import situation. Increased
imports have depressed the real
shrimp price at ©both the
consumer and producer level.
Imports of processed shrimp,
especially peeled, appear on

the rise originating mainly
from Asia where most of the
growth 1in shrimp supply is
expected.

_ Management of Louisiana‘’s
-shrimp fishery is a complicated
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process and all of the above
factors must be considered when
developing a management
strateqy, if economics is used
in the management framework.
Decisions will have to be made
even in cases where data may be
less than desirable. Some
weaknesses 1in the data have
been layed out in other
sections of this plan and
others undoubtedly exist.
Given the complexity of
Louisiana’s shrimp fishery and
its diversity of user groups,

any significant management
measures will involve
tradeoffs. Some groups may

benefit from the management
measures but others likely will
not. The study of economics,
by its nature, is the study of
trade-offs.

Before the trade-off can
be properly assessed from an

economic perspective it is
fundamental to state the
management goal in a very
concise, well-defined manner.
Goals such as "maximizing
economic  benefits", for
example, are so all-inclusive

that they are of little benefit

in developing a management
strateqgy. For instance, what
benefits do you wish to
maximize: (a) employment, (b)



dockside revenues, (c) profits
to the fishermen, (d) the total
value to the fishery including
all value-added activities, (e)
some combination of the
aforementioned factors, or (f)

some cother component?
Furthermcore, for whom do you
wish to maximize benefits: the
citizens of Louisiana:
participants in the shrimp

fishery; a specific segment of
the industry? All of these
benefits cannot be maximized
simultanecusly.

While models exist to help
analyze these "trade-cffs", any
model, by definition, is only
as good as the data that goes

into developing it. In the
Louisiana shrimp fishery
situation, data deficiencies

are apparent. So while models
can help access some potential
"trade-offs®, they should not
be considered a substitute for
the expertise by the
individuals who work the
fishery and its
inner workings.

This said, the information
provided throughout this
chapter can help provide
guidance in assessing potential
"trade-offs" associated with
various management strategies.
Management measures that would
provide for a significantly
larger size of shrimp at
capture, for instance, could be
assoclated with at least four
"trade-offs". First, the role
of the small boat shrimpers may
be lessened while the role of
the larger boat shrimper may be
enhanced. Second, the peeling
and "other" components of
Louisiana’s shrimp processing
sector may be lessened while
the role of the raw-headless
,.component will likely be
enhanced. Third, out-of-state

in
understand
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shrimp boats may take an
increased share of total catch,
assuming the increased size at

capture allows increased
movement of shrimp into Federal
waters. Finally, while

increased size at capture may
result in increased dockside
value of the catch, it may not
result in increased total value
attributable to the fishery
when loss of processing and
other activities are
considered.

Harvest Value

Total Ex-vessel Value and Price

The value of Louisiana’s
shrimp 1landings at dockside
increased from an average of
$40 million annually in 1970-
74 to $161 million in 1985-89
and equalled $153 million in
19920 (Table XXXI:; Figure 25},
The value of landings in 1986,
exceeding the two-hundred
million dollar mark, was a
state record.

Lovulsimna Ghrimp Landings
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Figure 25
In the Gulf Region, the
value of shrimp landings

expanded from $146 annually in



1970-74 to $449 million
annually in 1985-89. Total
U.S. warm-water landings, i.e.
Gulf and South Atlantic
landings, grew from $165
million annually to more than
one~half billion dollars
annually during the same period
of analysis (Table XXXI; Figure
25). Because of increased
pounds landed in Louisiana
relative to the Gulf Region and
Southeast total, Louisiana’s
share of Gulf Region and total
Southeast dockside shrimp value
expanded. In 1970-74, for
instance, Louisiana’s landings
represented 28% of the Gulf
Region dockside value and
almost a quarter o©of the total
Southeast wvalue at dockside.
By 1985-89, Louisiana’s share
had increased to about 36% of
the Gulf Region and almost a
third of the total Southeast.
Louisiana’s increased
dockside shrimp value during
1970-90 was the result of two
factors. First, as previously
noted, the state’s shrimp
landings as measured in pounds
increased significantly during
the 21 year period ending in
1990. Second, Louisiana’s
dockside shrimp price increased
during 1970-90. As shown 1in
Table XXXII and Figure 26, the
dockside price for Louisiana‘’s
shrimp landings dgrew rapidly

during the 1970s, peaked at
$2.68 per headless pound in
1983, and has since fallen
sharply. The 1990 price of

$2.02 per headless pound was
only 75% of the 1983 price.

Much of Louisiana’s
increased dockside shrimp price
and related value during the
1970s and early 1980s was

~inflationary based. The
Consumer Price Index measures
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Figure 26

the rate of inflation
throughout the United States
economy. The change in
Consumer Price Index during
1970-90 is given in Table

XXXII, with 1980 serving as the
base year, i.e., 1980 = 100.
The choice of the base year is
arbitrary since the measure of
change is relative.

As indicated, the Consuner
Price 1Index (CPI} increased
from 0.471 in 1970 to 1.585 in

1990, an increase of over 300%.
This indicates that, on
average, it would cost three

times as much to purchase the
same goods and services in 1990
as 1in 1970. As such, it is
important to evaluate dockside
price and value after removing
the effects of inflation. This
can be accomplished by dividing
prices (value) by the CPI for

the corresponding year. This
provides an expression for
prices (value) on a deflated,
or real, basis,

As indicated in Table
XXXII and Figure 27, the
deflated dockside price of
shrimp landed in Louisiana
peaked in the late 1970s and
has since fallen steadily.



The average annual 1985-89
deflated price of $1.57 per
headless pound 1is below that
observed during 1970-74 and the
1990 deflated price of $1.28 is
nearly identical to the lowest
price observed during the 21
year period ending in 1990;
that being $1.27 per headless
pound in 1970.

Two reasons can be
advanced for the decline in
Louisiana’s dockside shrimp
price. First, shrimp imports
increased rapidly during the
1980s. These increased imports
have significantly impacted the
deflated dockside price of
shrimp throughout the
Southeast, according to Keithly
et al.(in press) A second
reason for the decline 1in
deflated dockside price relates
to the increased proportion of
>67 headless count shrimp being
landed in Louisiana during the
1980s (Table IX). The impact
of this latter factor,
however, is probably minor in
relation to impact related to
increased imports.

Evaluated on a deflated
basis, the value of Louisiana‘s

shrimp landings has changed
little since the late 1970s
(Table XXXIII, Figure 27).

This stability has occurred,
despite the sharp decline in
the deflated price of the
landed shrimp, as a result of
higher production in poundage
during the 1980s. 0Overall, the
deflated value of Louisiana’s

shrimp landings in 1985-90,
averaging S117 million
annually, exceeded the

comparable figure for 1970-74

($78 million) by almost 50%,
but was marginally above the
comparable figures for the

.:1975=79 period ($113 million).
The deflated wvalues 1in both
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1989 and 1990 are the lowest
dating back to 1975.

Louisiana Shrimp Landings
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Figure 27

As noted in reference to
Table VIII, Louisiana‘’s shrimp
landings, as measured in
pounds, typically exceeded
those reported in any of the
other Gulf Region states. By
value at dockside, however,
Louisiana’s shrimp landings
rank second behind Texas, due
to the higher price received
for the Texas landed product
{Table XXXIV). In fact,
Louisiana’s dockside shrimp
price, on a per pound basis, is
the lowest among all of the
Gulf Region states. In 1985-
89, Louisiana’s annual dockside
shrimp price averaged 69% of
that reported for Florida, 61%
of that reported for Alabama,
75% of that reported for
Mississippi, and 66% of that
reported for Texas. The lower
price received for Louisiana
shrimp reflects a smaller

- shrimp size at harvest. -

VYalue by 8ize

Tables XXXV and XXXVI give
the current and deflated values
of Louisiana’s shrimp landings,
by size of shrimp, for the



1970-90 period. For purposes
of discussion, they are
analyzed on the basis of three
categories: <31 count headless
shrimp to the pound, 31-67
count headless shrimp to the
poeund, and »>67 headless count
shrimp to the pound.

<31 Count (headless)

The current value of <31
count Louisiana shrimp landings
averaged $31 million annually
in 1985-89 compared to $16.5
million in 1970- -74, an increase
of almost 90%. Most of this
increase was inflationary
based. When examined on a
deflated basis, the wvalue of
Louisiana’s <31 count headless
shrimp landings increased less
than five percent between 1970-

74 and 1985-89, from 532
million annually to $33
million. The deflated value of

these landings peaked in 1975-
79 at $42 million annually.
Shrimp in the <31 count
range represented 41% of
Louisiana’s landings by value
in 1970-74 (Table XXXV), while
comprising 21% of the poundage
(Table 1IX). This difference
reflects the higher price
received at dockside for the
larger shrimp, as illustrated
in Figure 28 (current prlce)
and Figure 29 (deflated price).

Since the 1970-74 period,
the contribution of <31 count
headless shrimp to the total
value of Louisiana’s shrimp
landings has declined from
37.6% in 1975-79 to 25.5% in
1990. This decline reflects
the noted change in
contribution to the state’s
landlngs represented by shrimp
.in the <31 count range.
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Figure 29
The deflated ©price of

shrimp in all size counts less
than the <31 count category, in
general, increased during the
1970s and decreased during the
1980s (Figure 29). For
example, the deflated price of
<15 count shrimp averaged $5.71
per pound in 1975-79 compared
to $4.74 per pound in 1985-89,
and $3.44 per pound in 1990.
The deflated price of 15-20
count shrimp averaged $5.30 per
pound in 1975-79 compared to
$4.37 in 1985-89. Shrimp in
the 21-25 and 26-30 count range
received, on average, prices



(deflated) of $4.78 and $4.23,
respectively, at dockside 1in
1975=79. By 1985-89, their
prices had fallen to $3.76 and
$3.17, respectively. Deflated
prices in these counts in 1990
equalled only $3.07 and $2.53.

31-67 Count (headless)

Shrimp in the 31-67
category accounted for 32%-36%
of Louisiana’s 1landings by
value during 1970-90, when
evaluated in five-year
intervals., With the exception
of 1990 data, there appears to
be little change in the
contribution to the state’s
dockside shrimp value
represented by landings in the
31-67 category. This was also
the case with respect to pounds

landed in this category. (Table
IX)

The current value of
shrimp landed in the 31-67

category grew from $13 million
annually in 1970-74 to $54.5
million annually in 1985-89 and
equalled $42 million in 1990.
Even after removing the effects
of inflation, the value of
Louisiana’s shrimp landings in
this size category increased by
almost 60% between 1970-74 and

1985-89, from $25 million
annually to  $40 million
annually. (Table XXXVI)

>67 Count (Headless)

The share of Louisiana’s
dockside shrimp value
represented by landings in the
>67 category expanded from 26%
in 1970-74 to 37% in 1985-89
and equaled 47% in 1990. They
equalled, by comparison, 60%
of the state’s production in
-poundage in 1985-89 and 68% in
1990. The current value of

a7

these landings for the same
period increased from 10
million annually to $58 million
in 1985-89 and equalled over
$70 million in 1990. Evaluated
on a deflated basis, the value
of Louisiana‘’s shrimp landings
in the >67 category more than
doubled from just less than $20
million annually in 1970-74 to
$42 million annually in 1985-
89.

Value by Species

Table XXXVII provides
information on the value of
Louisiana’s shrimp landings, by
species, for 1970-90. As
indicated, the current value of

both brown and white shrimp
landings gradually increased
during 1970-90; with white

shrimp consistently
representing about 58% of the
state’s landings by value.

Oon a deflated basis, the
value of both brown and white
shrimp landings increased until
the late 1970s to early 1980
and have remained relatively
stable when evaluated 1in a
five-year intervals. For
example, the deflated value of
brown shrimp landings in 1985~
89, averaging $47 million
annually, was less than three
percent above that calculated
for the previous five-year
period. ($45.9 million) and only
about six percent above that

reported in 1975-79 ($44.6
million). With respect to
white shrimp landings, the

average deflated annual value
in 1985-89 ($67.3 million) was
within one percent of average
annual deflated dockside value
in 1981-85 (%$67.8 million) and
only about two percent above
that reported in 1975-79 ($65.9
million).



Value by Species by Size

The wvalue of Louisiana‘’s
brown and white shrimp landings
are given in Table XXXVII. In
general, a greater proportion
of the value of both
Louisiana‘s brown shrimp and
white shrimp dockside wvalues
appear to be in the >67 count
shrimp in recent years. With
respect to brown shrimp, 50% or
more of the value of landings
was represented by the >67
count range in seven of the ten
years of the 1980s compared to
only three of the ten vyears
during the 1970s. Furthermore,
>67 count brown shrimp
accounted for more than 60% of
the wvalue of brown shrimp
landings in three of the ten
years in the 1980s compared to
only one year of the 1970s.
The increased proportion of the
dockside value of brown shrimp
landings in the >68 category is

related to the increased
proporticn of landings
represented by this size
category (Table XIII).

During the 1980s, white
shrimp landings >67 count to
the pound exceeded 20% of the
total value of white shrimp
landings seven times and twice
exceeded 30%. In the 1970s,
white shrimp landings >67 count
to the pound exceeded 20% just
once. White shrimp landings
<31 count to the pound exceeded
40% of the total value of white
shrimp landings in only two of
the ten years of the 1980s but
did so in all ten years of the
1970s. In fact, <30 count
white shrimp exceeded 50% of
the total value of white shrimp
landings in six of the ten
years of the 1970s.
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Value by Species, Size, and

Month

The 1985-90 average
current value of Louisiana‘’s
brown shrimp landings, by size
and month 1is illustrated in
Figure 30. Similar to pounds
landed of the >67 count brown
shrimp by month (Figure 7), the
value of Louisiana‘’s shrimp
landings >67 count was minor
until the opening of the brown
shrimp season in late May or
early June, peaked these two

months, and then declined
rapidly. The wvalue of brown
shrimp landings of 31-67
headless count to the pound
peaked in  June and July,
remained sizeable in August,
and then fell significantly
until the following May. The
value of Louisiana’s brown
shrimp landings <31 count

peaked in August at close to
three million dollars.
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Figure 30

For the 1985-89 period,

the average annual value of
Louisiana‘s white shrimp
landings in the >68 category
showed a significant increase
in August (associated with the
opening of the fall season),



peaked at about $8 million in
October, and declined steadily
during the next several months

(Figure 31}. The wvalue of
white shrimp landings 1in the
31-67 category peaked two
months earlier, in August, and
then declined steadily
throughout the remainder of the
year. The value of white
shrimp landings in the <31
category was highest in

September and October but was
also significant in May and
June associated with the
opening of the spring season.
In all cases, the wvalue of
landings by size and month
closely followed that reported
for pounds landed.
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Figure 31
Value by Inshore/QOffshore
Waters

The current and deflated
value of Louisiana’s shrimp
landings, by inshore and
offshore waters, are provided
in Table XXXIX. As indicated,

the current value of
Louisiana’s shrimp landings
from inshore waters nearly

doubled between the 1976-80 and
.:1986-90 periods, from an annual
average of $26 million to $52

59

" underrepresent

million. The deflated value
grew slightly more than ten

percent, from $32 million to
$37 million. The current
value of landings of shrimp

caught in offshore state waters
increased from an average of
$43 million annually in 1976-80
to $73 million annually in
1986-90. On a deflated basis,
the value of landings of shrimp
caught in offshore state waters
equalled about $51 million
annually in both the 1967-80
and 1986-90 periods.

The current landings value
of shrimp caught 1in federal
waters increased from an
average of $33 million annually
in 1976-80 to $40 million in
1981-85, and equalled $39.5
million in 1986-89. Evaluated
on a deflated basis, the value
of shrimp landings from federal
waters declined steadily during
1976-90 when examined 1in a
five-year periods, with the
1989 and 1990 deflated values
both being the lowest on record
dating back to 1976.

Reported landings of
shrimp from Louisiana’s inshore
waters significantly
actual catch.
This is also the situation with
value. By bypassing
traditional dealers and instead
selling directly to restuarants
and consumers, many part-time
shrimpers were able to receive
a higher per pound price for
their catch, according to
Keithly and Mounce (19290) This
would indicate that
underreporting of value exceeds
that of poundage.

Overall, the proportion of
the value of state landings
represented by inshore state
catch increased from 26% in
1976-80 to 32% in 1986-90. To
a large extent, this increase



reflects the increased
proportion of state landings in
pounds harvested from inshore
state waters (Table XV). On
the other hand, the proportion
of the value of state landings
derived from state offshore
catch remained relatively
constant during 1976-90, when
evaluated in a five-year
intervals, while the proportion
of the value of state landings
represented by federal catch
declined significantly. This
decline reflects reduced
landings from federal waters in
relation to inshore state and
offshore state waters.
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Figure 32

Current and deflated
prices of shrimp landings from
inshore state, offshore state,
and federal waters are provided
in Figures 32 and 33. As
indicated, the price per pound
of headless shrimp harvested in

federal waters consistently
exceeded that related to
offshore state and inshore
state, reflecting a larger

harvest size shrimp. on a
deflated basis, prices in all
three cases peaked in the late
1970s or early 1980s and, since
.then, have declined
considerably.
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Figure 33

Catch Versus Landings

The dockside vwvalue of
catch and landings from
Louisiana‘’s inshore and

offshore waters is presented in

Figures 34, 35 and 36. Since
1983, the reported dockside
inshore catch has exceeded
that of 1landings by $10
million to $20 million
annually.
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Figure 34
In state of fshore
waters, the wvalue of catch

exceeded that of landings by
roughly the same amount as that
noted for the inshore fishery.
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Figure 35

The value of catch from federal
waters, however, often exceeded
the comparable landings value

by more than 70%. This
reflects the substantial
poundage caught in Federal

waters off Louisiana that is
landed in other states.

Value by Gear

related
shrimp
gears

The value and
price of Louisiana‘’s
landings by principal
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(trawls and wingnets) since
1985 are provided in Table XL.
The value of catch from
butterfly nets, generally
accounts for 5%-10%, although
unreported landings associated
with this gear suggests that
this range is extremely
conservative. The price of
shrimp landed by butterfly nets

is considerably lower than
that of trawls, largely due to
the smaller size shrimp

harvested with the butterfly
nets.

Upon harvest, commercial
shrimpers market their catch to

dealers, processors, other
intermediary buyers, or to the
final consumer. These
marketing activities are

discussed below.

Income of the Fleet
"~~~ —° ]

Shrimping income is known
to vary considerably from year-
to-year, Factors affecting
income include (a)} the stock of
shrimp available for harvest,

(b) the average price of
shrimp, (c¢) input costs (eq.
fuel, insurance, etc.} and (d)

the number of boats (vessels)

harvesting from the fixed
amount of shrimp.

In their 1987 study of
Louisiana’s shrimp fleet,
Keithly and Mounce reported
average net income of $11.3
theousand among full-time

shrimpers of boats 20-30 feet,
$9.8 thousand among full-time
shrimpers of boats >30-50 feet,
and $11.5 thousand among full-
time shrimpers of boats 250
feet. These boats, however,



reflect only those that are
inshore based during the
inshore season.

In a 1978 study of
Louisiana’s vessels, Roberts
and Sass (1980) report net

income of $12.2 thousand for
small (£ 50 foot) vessels, and
$46.5 thousand for large (265
feet vessels.

Though the studies by
Keithly and Mounce (1990) and
Roberts and Sass (1980) are not
directly comparable for several
reasons, the available
information suggests that net

returns from shrimping have
declined during the past
decade. This is consistent

with the large increase in the
number of boats fishing for the
relatively fixed finite
resource and the large decline
in the deflated price of the
shrimp catch,

No research has been
conducted to examine fishing
activities supplemental to
shrimping. Louisiana
Department of Wildlife and
Fisheries license sales,
however, can be used to help
determine supplemental
activities. In 1989, almost

79% of residents purchasing a
shrimp gear license purchased
no other fishing gear licenses.
Almost 10% purchased a shrimp
license in conjunction with
another shellfish gear license.
Almost seven percent purchased
both the shrimp license and a
finfish 1license. Finally,
close to five percent of the
residents purchased a shrimp
license, another shellfish
license, and a finfish license.
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Processing
L ]

Value

The value of Louisiana‘’s
shrimp processing activities
grew from an average of $70.5
million annually in 1973-75 to
$141 million annually in 1985-
87 Dbefore falling to $126
million in 1988~-90. (Table XXIV;
Figure 37) Much of the
increase, was inflationary
based. On a deflated bhkasis,
the value of Louisiana’s shrimp
processing activities peaked
during 1976-78 at $250 million
and has since fallen more than
45% to $133 million in 1988-90,
based on the 1990 Consumer
Price Index (Table XXIV; Figure
38). This reduction reflects a
moderate decline in annual
pounds processed and a larger
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decline  in the deflated
processed price, The decline
in processed price is related

to the decline in the deflated
dockside shrimp price. (Table
XXXIT)
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Figure 38
The value of shrimp
processing activities in the

Gulf Region increased by a
factor of more than three
during 1973-90, when evaluated
in three-year periods. The
deflated value, however, peaked
at about $1.2 billion dollars
in 1976-78 and then fell to
$930 million annually in 1988-
90, despite an increase in
pounds processed.

Overall, Louisjana’s share

of Gulf Region shrimp
processing activities declined
during 1973-90, whether

measured in pounds or value.
In pounds, Louisiana’s
contribution to Gulf Region
processing activities fell from
28% in 1973-75 to 19% in 1988-
90. In terms of wvalue,
Louisiana’s contribution fell
from 24% to 1l4%.

The per establishment
deflated value of shrimp
processing activities in
Louisiana peaked at 54.6

million annually during 1976-
78. The deflated value of
processing activities per
establishment in 1988-90,
‘averaging $3.0 million
annually, represented a one-
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third decline
production.

The current value of raw
headless shrimp processing
activities in Louisiana has
remained relatively stable
since 1976-78, except during
1985-87 when production
activities, at about $86
million annually, were
abnormally high in relation to
a larger harvest (see Table

from peak

VII). The deflated value of
raw headless shrimp processing
activities in the state,
however, has declined

from the peak
years of 1976-78. Much of this
decline reflects a sharp fall
in the deflated processed per
pound price of raw headless
shrimp, averaged $6.08 per
pound in 1976~78 compared to
$4.07 in 1988-90.

The current value of raw
headless shrimp processing
activities on a per plant basis
has averaged two million to
three million dollars annually
since the 1976~78 period, when
evaluated on a three-~year
basis. After adjusting for
inflationary effects, the per
plant value of raw headless
processing activities has
fallen 60% from its peak of
$6.2 million in 1976-78 (Table

considerably

XXVI).
The current value of
Louisiana’s shrimp peeling

activities grew from an average
of $7 million annually in
1973-75 to almost $48 million
in 1988-90 while the deflated
value of these processing
activities also expanded from
$19 million to $50 million
(Table XXVI ). The increased
value (deflated) was in
response to higher production
in poundage rather than
deflated price as the latter



fell from an average of $3.44
per pound in 1973-75 to only
$2.03 per pound in 1988-90
{expressed on a headless,
shell-on equivalent = weight
basis). Peeling activities per
plant increased from an annual
average of $418 thousand in
1973-75 to $2,371 in 1988-90
when evaluated in current
dollars and from $1.1 million
to $2.5 million when evaluated

on a deflated basis (Table
XXVITI ).

The deflated value of
"other" shrimp processing

activities fell from a peak of
$72 million annually in 1976-78
to less than $13 million in
1988-90, the result of both a
decline in pounds processed and
a concurrent decline 1in the
deflated price received for the

product {Table XXVI). The
deflated wvalue of "other"
processing activities per plant
averaged only $905 thousand

annually in 1988-90 compared to
$2.8 million in 1973-75 and
$3.8 million in 1976-78 (Table
XXVII).

Gross Margins and value 2Added

Shrimp value extends past
the dock. All processing
activities add value to the
harvested product.
Furthermore, the per unit
harvest value and per unit
processed value can vary
considerably depending on the
nature and extent of processing
activities.

Companies involved in
processing Louisiana shrimp
often depend on the size count

..0f shrimp harvested. Roberts
and Pawlyk, in a 1983 study of
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Louisiana‘’s shrimp processing
industry, documented a large
demand of "smaller" shrimp by
the industry, primarily for
canning purposes. The
relevance of Louisiana’s
canning industry, however, is
now much less than during the
period of the cited study.
Given the fact that shrimp
value extends beyond the dock,
Roberts and Keithly (1991)
recently completed an analysis
of value beyond dockside, the
intent of which was to measure
the gross margin and value
added of alternative processed

shrimp products. These
products were: peeled-
undeveined shrimp, breaded
shrimp, and canned shrimp.

The difference between

gross margins and value added
can be highlighted in a concise

manner by defining the two
terms (Roberts and Keithly,
1991).

gross margin (markup); The purchase price of a
product subtracted from the sale price of
the product yields the gross margin, Thus,
gross margin is & term associated with two
levels in the marketing process. The most
used measure is that of difference in
purchase price and sate price between
producer and the primary wholesaler.

value added: The part of gross margin that
indicates payments tao {abor (wages),
management (salaries), fringe benefits,
cepital (depreciation and profits), and

taxes. The contribution an industry makes
to an economy is identified by value added.
Value added eliminates the doubte counting
in a sales figure. A sales figure includes
the products and services purchased from
other companies. These purchases of raw
material, containers, supplies, fuel and
other items must be subtracted from sales
to derive a company’s (industry’s) value
added. .

Since a company’s purchase
and sale prices for a product

are critical to the gross
margin estimate, some product
comparability must be

identified. For seafood, a



company’s purchase price is for
raw, unprocessed product. The
raw material becomes changed
prior to a product being sold
by the processor or wholesaler.
A fundamental need, therefore,
is to have equivalent products
upon purchase by the processor

(wholesaler) and eventual
resale. Differences between
prices of equivalent weight can
then be estimated and
attributed to processing
activities. Gross margin
{markup) is the monetary

differences between equivalent
products sold by fishermen and
then resold by processors
(wholesalers). Value added as
a component of gross margin is
consequently also dependent on
the eguivalent product
estimation procedure. Roberts
and Keithly (1991) considered
headless shell-on shrimp to be
the raw product.

The importance of
differentiating between gross
margin (markup) and value added
is that the latter is comprised
of certain costs that reflect
payments to labor, management,
and capital and profits. As
such, it 1is a component of
gross margin and reflects new
value, Other components of
gross margin, such as packaging
materials simply reflect a
transfer of payments from an
economic standpoint.

From a survey of Gulf
Region processors, Roberts and
Keithly (1991) derived value-

added estimates for four
product types to be: headless,
shell-on shrimp, $0.218 to
$0.248 per pound; PUD, $0.46

value added per headless pound
used to produce PUD shrimp:
$0.713 value added per headless
-pound - used to produce canned
shrimp; and breaded, $1.65
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value added per headless pound
used to produce breaded shrimp.
Specific components of value
added estimates are provided in
Table XLI.

The study by Roberts and
Keithly (1991) has implications
in shrimp management, based on
size of shrimp at harvest, to
the extent that different
shrimp processing activities
generally wutilize different
shrimp sizes. Peeled and
cooked shrimp, for instance,
require smaller shrimp, on
average, than raw headless and
breading activities. While the
price of these smaller shrimp
may be lower at dockside, the
value added in processing of
these smaller sizes can, at
least partially if not totally,
compensate for the higher value
at dockside associated with
larger shrimp.

Harketing Channels
L ]

A marketing channel can be
defined as the method by which
a product moves to its
consumer. The only definitive
study of marketing channels
used by Louisiana shrimp
processors and dealers was
conducted by Roberts and Pawlyk
in 1983. They analyzed
marketing ‘channels for four
shrimp product forms: heads-
on, headless, canned, and
"other" shrimp.

Roberts and Pawlyk found

that 16% of the shrimp moved by

Louisiana‘s
handlers was

processors and

sold heads-on.
Almost all of the heads-on
shrimp {95%) was sold in
Louisiana and other Gulf states
and most of it (93%) was



thought to be further
processed. Heads-on shrimp
accounted for 50% of all
Louisiana shrimp marketed as
fresh.

Heads-off shrimp was found
to be distributed over a much
wider geographic area than the
heads-~on shrimp. Specifically,
over 50% of the headless shrimp
was marketed in the Northeast
and Midwest. Another 18% was
marketed in-state and 15% was
marketed in other Gulf states.
The authors estimated that 59%
of the headless shrimp shipped
to other Gulf states received
further processing.

Canned shrimp represented
21% of the total amount of
shrimp marketed by Louisiana‘’s
shrimp processors and handlers
in 1983. Much of this was
shipped to New Orleans from
where it was reshipped to other
destinations.

The category of Yother"
shrimp in the analysis by
Roberts and Pawlyk consisted of
peeled, dried, and Dbreaded
shrimp. Sales in this shrimp
category accounted for 17% of
all shrimp sales by processors
and handlers. Louisiana and
the Northeast accounted for 60%
of sales while the Southeast
represented another 30%.

Changes in Louisijana’s
shrimp processing activities
since 1983, as previously
discussed, suggest that the
study by Roberts and Pawlyk may
not accurately reflect
Louisiana’s current shrimp

marketing situation.
Specifically, the large growth
in peeling activities in
conjunction with the sharp
decline in canning activities
in the state would suggest that
.sufficient change in
Louisiana’s shrimp processing
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industry has occurred since
1983 to lessen the ability of
the 1983 study to accurately
depict the current situation.

Shrimp Imports
L _______________________ ]

Bupply and Growth

Per capita consumption of
shrimp increased by 70% from
1971 to 1991, from 1.4 pounds
(product weight) to 2.4 pounds.
Most of this growth has
occurred since the early 1980s
in association with the rapid
increase in imports over the
past decade. Overall, shrimp
consumption represented 16% of

total U.s. per capita
consumption of commercial fish
and shellfish in 1991 (14.9

pounds) compared to only 12% in
1271 (11.5 pounds).
Imports represent a large

and growing source of U.s.
shrimp supply (i.e., domestic
production, imports, and
inventories). The growth in
imports is illustrated in
Figure 39, During 1970-74,
imports averaged 243 million
pounds annually (headless,
shell-on weight equivalent
basis). By 1980-84, annual

imports had increased to 336
million pounds and equaled 538
million pounds in 1985-89,
U.S. shrimp production (warm-
water and cold-water shrimp) by
comparison, has not grown
significantly (Figure 39).
Keithly et. al. (in press)
have provided several reasons
for the large growth in U.S.
imports of shrimp during the
1970s and 1980s. First and
foremost, world supply of
shrimp has expanded
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Figure 39

significantly,
during the 1980s (Figure 40).
In 1970, estimated world
production was less than 2,000
million pounds (headless). 1In
1989, estimated world
production of shrimp equaled
3,411 million pounds
(headless).

especially

U.8. and World Shrimp Supply
1970-80

o MiRlon Pounds (Headless}

Figure 40

Most of the increase in
world supply of shrimp during
the early to mid 1970s came
from natural shrimp fisheries.
Since the mid 1970s, however,

-most -of the increase in world
supply has been agquaculture
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based. 0Overall, the percentage
of world shrimp supplies
represented by agquaculture
increased from less than 3% of
the total in 1975 to an
estimated 27% in 1988: an
annual growth rate of about
25%. The growth rate from
natural shrimp fisheries during
the same period was only about
1.3% (Aquatic Farms Ltd, 1989).

A second reason for the

increased U.S. imports,
according to Kelithly et al,
reflects the significant
increase in U.S. real
disposable income during the
1970s and 1980s. This

increased income fueled demand
for shrimp. Unable to secure
additional resources from
domestic shrimp suppliers, U.S.
shrimp buyers increasingly
turned to foreign sources.
Keithly et al. (in press)
concluded that each additional
ten million pounds of imported
shrimp depresses the deflated
domestic warm-water shrimp
price by about 8.4 cents per
headless pound, holding all
other factors constant. Since
income also increased
significantly during the 1970s
and 1980s, however, the full
impact of increased imports on
dockside price was not felt.

Product Form

Shrimp imports enter the
United States in a variety of
forms including, shell-on
(headless), peeled (canned,

"raw, and other), and breaded.
In 1989, shell-on imports of
372.5 million pounds (product
weight) equaled 74% of the
503.0 million pounds, product
weight, import market. Peeled

raw imports of 109.4 million
pounds (product welight)



‘the

accounted for almost 22% of the
import market by product
weight., Canned imports of 11.3
million pounds equaled slightly
more than two percent of the
product weight import market
while breaded shrimp imports of

less than a million pounds
equalled a negligible
percentage of the import
market.

Sizes of Shrimp Imported

U.S. imports of shrimp
arrive in all sizes from the
very largest to the very
smallest. Tables LXII and

LXIIY provide annual statistics
on U.S. shell-on imports and
peeled-raw shrimp imports,
respectively, for 1981 through
1988 (more recent data is not
available). As indicated, much
cf the absolute growth in
shell-on imports during 1981-88
was established in the "mid-
size" count range; reflecting
in part increased agquaculture
of shrimp in these size
classes. The majority of
peeled raw imports typically
are comprised of smaller, i.e.
271 count, shrimp.

Exporting Countries

Latin American countries
accounted for about 40% of U.S.
shrimp imports by product
weight in 1990. Asian
countries accounted for almost
60%. Europe, Australia, and
Africa alsoc exported small
quantities of shrimp to the
United Stated in 1990.

China, by far, was the
largest exporter of shrimp to
‘United States in 1990,
representing one-quarter of the

lo8

total by product weight.
Ecuador ranked second (17%),
followed by Thailand (11%) and

Mexico (7%). China, Ecuador,
and Thailand are all major
farm-raised producers of

shrimp.



Chapter 7 - Major Problems of the Fishery
L ]

There are three major
considerations which affect all
options under consideration.
One, no major improvement in
the fishery is 1likely unless
the amount of fishing effort
is significantly reduced. Two,
imports and the future business
decisions of foreign
agquaculturists hold the key to
the manner in which the fishery

should be managed. Three,
degradation of habitat may
adversely affect the future

fishery no matter what other
management measures are put
into effect.

Overcapitalization
L _____ ]

From an economic
perspective, overcapitalization
in a fishery refers to a level

of effort in excess of that
needed to maximize industry
profits (or rent). Profits
equal total industry revenues
minus all industry costs
~including opportunity costs.
Opportunity costs can be
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defined as the value of capital
and labor in best alternative
activities. Overcapitalization
is a symptom of the open-access

nature of fisheries wherein
entry into a fishery occurs as
long as the industry is

generating profits.
The concept
overcapitalization, as

of
it

pertains to the shrimp fishery,

is further examined in Figure

41. The curve labeled TR
represents industry revenues
from the sale of shrimp,

assuming the price of shrimp to
be invariant to the 1level of
catch ( this assumption could
be relaxed without
significantly altering
conclusions). It is derived by
multiplying the quantity
harvested at a given level of
effort by the average price of
the catch, expressed on a per
pound basis. As industry
effort initially increases,
total revenues increase but at
a decreasing rate with each
successive unit increase in
effort. After some point,
additional industry effort



results in only marginal or no
further increase in total
revenues (approximately E* in
Figure 41}.

It is generally recognized
that the 1level of effort in
Louisiana’s shrimp fishery is
greater than that needed to

maximize total revenue, i.e.
beyond E* in Figure 41. While
the Louisiana annual shrimp

harvest fluctuates widely on an
annual basis, this fluctuation
is more in response to
environmental conditions than
to the 1level of industry
effort. To the extent that
industry effort is excessive in
relation to the minimum amount
regquired to maximize industry
revenues, industry effort could
be reduced, in concept, without
a subsequent reduction in
revenue. Since catch by
individual fishermen impact the
catch per unit effort and the
actual catch among other
fishermen, this reduction 1in
effort will, in concept, result
in higher catches and profits
among those fishermen remaining
in the shrimp fishery.

While a reduction 1in
industry effort to E* results
in a concurrent reduction in
overcapitalization, the level
of capital is still excessive
from an economic perspective.
To see why this is so, consider
Figure 41 again. The line TR,
as noted, represents industry
revenues. Industry costs,
represented by the line TC, are
assumed to increase linearly
with effort (this assumption
could be relaxed with 1little
change in the final analysis}.
In an open-access situation,
such as the Louisiana shrimp

fishery, economic theory
-‘suggests that equilibrium
occurs where total industry

110

revenues equal industry costs,
or at E’ in Figure 41 At this
point there is no further
incentive for individuals to
enter the fishery since
industry profits have ©been
dissipated. Likewise there is
no reason for individual
fishermen to exit the fishery
since they are covering all of
their costs including
opportunity costs; i.e., the
value investment and labor in
the best alternative income
generating source.

While equilibrium in the
open-access fishery occurs at
E’, industry profits are
maximized at E’’ in Figure 41.
At this point industry revenues
exceed industry costs by the
greatest amount.

It 1is easily seen how
overcapitalization is reduced
when effort is reduced from E’
to E+*, In such a situation,
total revenues remain constant
but less effort is used. The
displaced effort in this
situation can be used in other
aspects of the economy in the
production of goods and
services, thereby increasing
the production of these goods
and services without reducing
the production of shrimp. Less
obvious, however, is the fact
that a further reduction in
effort to E’’ results, from an
economic perspective, in an
el imination o f
overcapitalization in the
fishery. While a complete
discussion of why this is so is
beyond the scope of the report
{See Anderson, 1986 for
complete details) it basically
reflects the fact that where
industry profits are a maximum,
the marginal benefits to
society from the last pound of
shrimp harvested are equal to



the marginal costs to society
of that pound of shrimp. At
any level of effort in excess
of E’’, the capital, labor, and
variable inputs used in the
production of shrimp could be

better employed elsewhere in
society.
A s noted, the

distinguishing element of the
Louisiana shrimp fishery (and
most U.S. fisheries) that
results in overcapitalization
and inefficiency is the open-
access nature of the fishery
and associated externalities
that occur. Externalities in
the shrimp fishery occur
because ‘the production
activities by individuals 1in
the fishery impact the
production activities of all
other fishermen, via the common
pool of shrimp. Simply stated,
increased catches by one
fisherman result in decreased
catches among other fishermen.

As the number of fishermen
increases, this problem is
exacerbated. Therefore, as

additional fishermen enter the
fishery, the catch rates among
existing fishermen decline.
The above discussion is
based on the economic premise
that fishermen determine their
activities solely on the basis
of economic factors, i.e. their
opportunity costs. As long as
the given fishery provides a
level of income to individual
fishermen that 1is above that
which could be generated in the
next best source of
employment, according to
economic theory, they will
fish. If the fishery doces not
provide fishermen an income
level that could be earned
elsewhere, they leave. While
-‘such -a theoretical basis helps
to explain many of the
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observations in Louisiana’s
shrimp fishery, such as the
sharp increase in effort in the
mid 1980’s in association with
the reduction in o0il and gas
employment activities, it is
obviously far from complete.
As illustrated by Charles
(1988) , a number of
sociological determinants are
factored into an individual’s
decision whether or not to

engage in commercial fishing
activities. Thus, it is likely
that individuals may choose

fishing over other occupations
even if expected income from
fishing is below that which may
be earned elsewhere. Too,
there may be problems in
exiting the fishery, even when
income falls below that which
can be earned elsewhere due to
the inability to recover
capital investment costs.

Imports
L

As noted in the text,
imports have increased
significantly since the nmnid
1970's, largely the result of
successful shrimp farming
activities in the Latin
American and Asian regions,
The most notable impact of

these increased imports is the

reduction in the domestic
shrimp price. As shown in
Table XXXIV, the shrimp

dockside prices have declined
significantly in each of the
Gulf Region states since the
early 1980’s.

Cne feature of the
increased imports relates to
their expected impacts on the
domestic shrimp fleet, which
can be observed with the aid of



Figure 42. Increased imports,
and the resultant decline in
the deflated dockside price, is
illustrated by a downward shift
in the industry total revenue
curve form, say, TR to TR to
TR,. As industry revenues
decline (expressed in real
terms), the equilibrium level
of effort also falls,
case from E’ to E’’, This is
consistent with the recent
reduction in effort as noted by
the reduction in commercial
shrimp license sales (Tables I
and VI).

A second feature of the
increased imports reflects the
increased amount of pre-
processed products entering the
U.S., especially peeled shrimp.

In 1980, for instance, peeled
imports equaled about 80
million pounds (product
weight). In 1990, these
imports reached 170 million
pounds. As indicated in Table
XXVI, Louisiana’s shrimp
processing industry has, to a
large extent, been moving
toward a peeled product since
the 1970’s., The price received
by the processors for the
peeled product, however, has

fallen about 45% since the mid
1970's, when evaluated on a
real basis (Table XXVI), which
exceeds the decline in price of
any other processed products.
If foreign suppliers continue
to increase value-added
activities, as many industry
leaders anticipate, Louisiana’s
shrimp processing sector could
be further depressed.

A third feature of the
changing import market that
needs to be assessed 1is the
changing size structure of the
imported product. When farm-

“raised shrimp products were
first exported to the United

in this

112

States cn  a large scale,
primarily from Ecuador, they
tended to fall in the mid-size
ranges. However, farm-raised
shrimp products now cover a
much wider range of sizes with
China producing some of the
larger shrimp and Ecuador
producing some of the smaller
shrimp. Determining future
sizes of shrimp imports is near
impossible but ohe
generalization can be made.
The cost of post-larvae is a
relatively large component of
the total shrimp farming cost.
This suggests  that shrimp
farmers will not find it
profitable to harvest shrimp at
a small size (> 80 count to
the pound). In developing a
management strategy for the
Louisiana shrimp fishery, it is
important to realize that
producers of farm-raised shrimp
can alter their optimal mix of
size categories, which would
depend on input costs relative
to output prices of different
sized shrimp, much easier than
could be accomplished in a
natural setting where capital
is relatively inflexible in the
short run.

Bycatch
L |

Shrimp trawls came into
use in Louisiana in the early
twentieth century. As early as

1936, discussions of the
"shrimp trawl--fish" problem
were taking place. Lindner
(1936) asked the question: "Is
the shrimp trawl causing

serious damage to the sport and
commercial fishes of the south.
Lindner 1listed both possible
benefits and possible harm from



shrimp trawling:
Possible
included:
1. Increase in shrimp supply
by reducing numbers of
predators. Predators could be
reduced both from direct
capture by the trawl and from
reduction in food supply from

benefits

capture of large amount of
shrimp.

2. Increase in growth rate
and fatness of fishes by
thinning out young. If the

number of young fish were so
great that food supply was a
limiting factor, a reduction in
the number of fish would
increase the condition factor
of those that survived.

3. Increase in numbers and
growth rates of species of
fishes by supplying trash
fishes as easily available
food. Trash fishes were those
which have no direct economic
value,

4. Providing food by plowing

or stirring up bottom. It was
recognized that tides and
currents in shallow waters

probakly had more effect than
trawls.
Possible harm included:

1. Depletion of the supply of
sport and commercial fishes, by
direct capture in the trawl or
by reduction of foed supply.
Assessing the abundance and
fluctuations of the fish was
recognized as a major problem.
The possibility that a species
of fish could be depleted by
trawling for shrimp even though
there was no direct fishery on
that species was recognized.
2. Increase in numbers of
predators by supplying easily
available food.

3. Encourage sharks
.-approach bathing beaches.
4. Drive fishes away from an

to
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- by Gunther.

area. The effects of trawling
on the behavior of fish was
considered to be temporary.

5. Destroy spawning grounds.

Lindner (1936) recoegnized
that increase in fishing effort

by both commercial and
recreational fishermen would
complicate any attempts to

assess the effects of trawling
on marine populations. in
addition, even in 1936, oyster
reefs were being depleted,
having an unknown effect on the
populations of fishes.

Lindner (1936) concluded
that the effects of trawling
would resolve itself into an

economic, rather than
biological, problem, with the
efficiency of the trawl in

catching shrimp overcoming any
possible but uncertain
detrimental effects on fish
populations (Lindner 1936).
Gunther (1936) that same
year also discussed the
destruction of marine fish by
shrimp trawlers in Louisiana.
Discard data taken by Gunther
in 1932-33 is compared to the
Department’/s 1989 discard study
in Table XL. Gunther’s data
is the results of 313 hours of
trawling by the research boat
"Black Mallard"; the
Department’s data is the result
of 324 hours of trawling by
randomly interviewed commercial
vessels. The catch per trawl
hour 1is listed for those
species cataloged by Gunther,
sorted by the catch rate found
Although there are
questions of differences in
procedure and of comparability
of data sets taken over 50
years apart, Table XL does
indicate differences in
abundance of many species.

Total number of the



species listed by Gunther was

403 individuals/hour; the
Department found 457
individuals/hour. In the early

30’s the catch was dominated by
Atlantic croaker, which
constituted 51% of the total
number ; in the late 80’s
croaker catch was only 3.5% of
the total number. In the 30’s
croaker and Star drum were the
two dominant species,
constituting 59% of the total
number. In the late 80’s, that
combination contributed only
3.6% of the total. Bay anchovy
and Gulf menhaden were the two
top species in the 80’s,
accounting for 18% of the total
number ; in the 30’s they
accounted for 11% of the total.
The catch/hour of Atlantic
croaker in the 80’s was 8% of
that found by Gunther; the
abundance of Star drum was 1%.
Five of the top 6 species of
the 30’s (Atlantic croaker, Bay
anchovy, Sand seatrout,
Seacatfish, and Gulf menhaden)
were in the top 6 of the 80'’s.
The drastic reduction of Star

drum has made it a minor
component of modern day
catches. The top 6 species of

the 30’s comprised 80% of the
total number. The top 6 species
of the 80’s account for only
28% of the catch. This loss of
dominance is primarily due to
the reduction in croaker catch.
Of the fish species of interest
to harvesters, Sheepshead,
Spanish mackerel, and Atlantic
spadefish were relatively more
abundant in the late 80’s; Sand

seatrout, crevalle jack,
southern flounder, southern
kingfish, spotted seatrout,
Florida pompano, and silver

seatrout were relatively less

..abundant in the trawl catches. .

In 1936 Gunther

- Turtle
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recommended that shrimpers be
persuaded or required to
quickly sort fish from trawls
and throw them overboard in the

hope of reducing their
mortality; he believed that
trawling was adversely

affecting the fish populations.
Twenty vyears later he again
addressed the problem
(Gunther,1956). He noted that
the total population of fishes
was as numerous as it had ever
been, 1in spite of increased
shrimp trawling effort in the
previous 25 years. With regard
to recent developments of a
trawl fishery for finfish he
expressed the opinion "without
equivocation that there is not
and never will be any direct
effect of +the trash fish
industry upon commercial and
sport fishes of the Gulf of
Mexico, so long as the method
of harvesting is confined to
trawlers",

TEDs
L ]

Commercial shrimpers view
Excluder Devices as
having a major impact on their
method of operations. 1In spite
of the fact that NMFS has
claimed that recent versions of
the TED have little impact on
shrimp catch, shrimpers
disagree. TEDS are mandated by
federal 1law; Louisiana Law
specifies that the state will
not enforce those federal
regulations pertaining to TEDS.

Habitat Loss
L ]

Louisiana

is rapidly
losing its wetlands; wetlands
are the basis for shrimp



production. Recent studies by
NMFS5 suggest that the 1960 to
present increase catch of
shrimp off Louisiana may be
driven by a temporary increase
in nursery area associated with
marsh subsidence. If this is
actually occurring, when the
rate of stimulation declines,
the fishery could go into a
state of collapse.

Habitat loss is the single
most important threat to the
fishery from a bioclogical
standpoint. Brown and white
shrimp production 1is closely
tied to suitable estuarine
habitat. While the early
process of marsh loss may
stimulate a short term increase
in production, once a critical
level is passed production will
decline.

More drastic and dramatic
losses in shrimp production and
in the ability of the
population to maintain itself
are associated with
privatization of public water
bottoms and in denying juvenile
shrimp access to the shallow
bays and estuaries and flooded
marsh surfaces, as through
bulkheading weir construction.
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Chapter 8 - Current Management Policy

Legislative Intent

The Louisiana Legislature,
the policy making branch of
state government, has passed
several acts which provide
guidance in developing goals
and management objectives for
the shrimp management plan.
Some of these acts directly

address the shrimp fishery;
others "address related
fisheries or renewable

resources but can be adapted to
the management of the shrimp
resource.

Legislative policy
concerning the seafood
industries has been stated as
{56:571(A)}:

Recognizing the value of
the seafood industry to the
economy of the state of Louisiana,
recognizing that the seafood
tndustry employs hundreds of
Louisiana citizens, thereby
decreasing unemployment and the
burden unemployment places on the

state fise, and further
recognizing that the commercial
fishing industry is in danger of

collapsing as an industry due to

escalating fuel prices,
governmental regulations which
have increased competition for
limited state resources from non-
Louisiana residents, and from
-»costs of labor, fishing gear, and
supplies,
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it is the policy and
purpose of this Subpart to provide
every method of encouragement and
assistance to the commercial
fishermen of the state of
Louisiana, to protect a culture
and heritage that is unique to
Louisiana, to prevent unemployment
of Louisiana citizens, to assure
adequate food for Louisiana
citizens, and to provide for
economic stability in those areas
of Louisiana so dependent on the
seafood industry. To that end,
the state shall foster and
encourage its seafood industries.

In developing a policy for
a mariculture industry in the
coastal 2zone, the legislature
has stated that it 1is the
policy and purpose of the
legislature "... to protect the
culture and heritage that is
unigque to Louisiana, to prevent

unemployment of Louisiana
citizens, to assure adequate
food for Louisiana, and to

provide for economic stability
for those areas of Louisiana so

dependent upon the seafood
industry." (56:579.1(A)}
In 1991, the Legislature

passed the Saltwater Fishery
Conservation and Management Act
(Act) (56:638.2}. Although
specifically devised for the
management o©f the saltwater
finfish resources, the Act
provides legislative intent,
findings, and policies which



are directly applicable to the

management of
shrimp

resources.

Louisiana‘’s

The

Legislature recognized that:

o

stated in the Act

"resources

the wvalue of the
fishery resources
include but are not
limited to providing
foeod, enployment
ocpportunities,
social benefits,
economic benefits,
and recreational
opportunities

the fishery
are
renewable; with
proper management
they will provide
benefits to the
state indefinitely
increased fishing
pressure and/or
other factors may
cause the fishery
stocks to become
overfished

a management program
is necessary to
prevent overfishing
and realize the full
potential of the
resource

The Legislative

policy
(56:638.4)

for management of Louisiana’s
marine finfish resources is:

Stewardship of the state’s
saltwater finfish resources shall
have as its utmost concern the
continued health and abundance of
the resource and its environs,
shatl provide for opt imum
sustained benefits to the state,
shall be responsive to the needs
of interested and affected
citizens, shatl ensure the proper
and fair utilization of these
resources for the citizens of the
state in present and future
generations, shall preserve the
state’s exclusive right to manage
+the fisheries within or beyond its
jurisdiction, and shall be based
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on the best scientific information
available. In addition, such
stewardship of the state’s shrimp
resources shaltl draw upon federal,
state, and academic capabilities
and promote efficiency in carrying
out research, administration,
management, and enforcement.

The Legislature adopted
standards for the harvesting,
conservation, and management of

the marine finfish resource
{56:638.5); these standards
(which essentially emulate

those of the federal Magnuson
Fishery Conservation Management
Act) may be summarized as:

1. Conservation and
management measures shall
prevent overfishing:

2. Conservation and

management measures shall be
based upon the best scientific,
economic, biological, and
sociological information
available;

3. To the extent
possible, an individual stock
or unit of fish shall be

managed as a unit throughout
its range within the state’s
jurisdictional authority;

4. If it becomes
necessary to allocate or assign
fishing privileges among
various fishermen, such
allocations to the extent
practicable shall be:

a) Fair and equitable

to all such

fishermen; '

b) Reasonably
calculated to
P r o m o t e
conservation;

c) Carried out in such
a manner that no
particular
individual,

corporation, or
other legal entity
acguires an



excessive share of

such privileges;

In the best interest

of the citizens of
Louisiana.

5. No conservation or
management measure shall have
as its sole purpose economic
allocation of the resource.

6. Conservation and
management measures shall,
where practicable, minimize
costs and avoid unnecessary
duplication.

7. Conservation and
management measures may take
into account and allow for
variations among, and
contingencies in, fisheries
resources and catches.

a)

Other Legislative policy
important to the management of
the shrimp resources includes
the "Right to Fish Law"
{56:640.1). This law states
that legal methods to harvest
any species of fish (including
shrimp) should not create a
severe economic and personal
hardship on the fisherman using
said method; existing 1legal
methods of harvesting may be
eliminated only if it is found
that they are damaging the fish
resource {56:640.3}. No one is
allowed to disturb or interfere
with a fisherman engaged in the
lawful harvest of the resource

{56:648.1).

In creation of the
Louisiana Seafood Promotion and
Marketing Board, the
Legislature recognized
impediments to the economic
well-being of Louisiana’s
commercial fishery industry

because of the lack of a well-
coordinated marketing effort,
It created the board to promote
-the .-"catching, harvesting,
processing or packaging of
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Louisiana"
(56:578.1}). The Legislature
has also determined
{56:326.4(A)) that " Louisiana
has a national reputation for
serving unique and high quality
seafood dishes, that the
availability of fresh popular
fish to serve 1in Louisiana
restaurants is important to the
vitality of our culture and
economy. Further, the
legislature finds that it is in
the best interest of the state
that the Louisiana Wildlife and
Fisheries Commission be
authorized toc set seasons and
quotas for fishing in such a

seafood in

manner as to maximize the
availability of popular fish
for serving in Louisiana

restaurants.”

current Objectives
L]}

of the
policies

A synthesis
Legislature’s
concerning Louisiana’s
saltwater fishery resources
leads to a construction of the

following current objectives

for the Shrimp Management

Program:

1. Perpetuate the renewable
shrimp stocks;

2. Enhance the economic
benefits provided by the
resource to Louisianaj;

3. Conserve the cultural
heritage of the fishery;

4. Conform to the spirit and
standards of the federal
Magnuson Fishery
Conservation Management
Act.

5. Increase employment in
the shrimp industry

6. Provide for the economic

stability of the fishery



7. Provide for a constant
supply of shrimp to
Louisiana restaurants.

121



Chapter 9 - Management Measures Considered
L ______________________ ]

Conservation and Management

Options
L |

Traditional Open Access Methods

Louisiana’s current shrimp
management structure is an
"open access" system. Any
individual who purchases the
required licenses is allowed to
participate in the industry.

While this situation is
ideal for the individual
contemplating entering the
fishery, it is 1less than
perfect for the industry. A
fisherman will tend to enter
the fishery whenever his net
revenues exceed his
opportunity costs, i.e. when
his profit equal or exceed
the income he could generate in
some other activity. His entry
into the fishery generates an

"external cost" (i.e. indirect
cost) to the fishery in .that
his extra fishing effort
results in a reduced

catch/effort for everyone in
the fishery. However as the
new participant sustains only a

small proportion of this
external cost, it has no
bearing on his decision to
enter the fishery. This is

~only  one of several types of
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external costs which adversely
impact an open access fishery.
Another is the common property
nature of the resource. As no
individual fisherman owns or
controls the resource, it is in
his own best interest to
harvest as much of the resocurce
as he can in the present; it
does him no good to postpone
harvest to a later date because
someone else may then catch the
fish. (Waters, 15892).

The current management
system does have its benefits.
First, it is . flexible;
shrimpers may target all of the
economically useful sizes of

shrimp. Second, change within
the industry is the result of
market forces rather than
regulation.

There are innumerable ways
in which the industry could be
consciously restructured, if
desired. Before costs and
benefits of major change can be

determined, the nature of an
alternative management scheme
must be determined. The
current regulation on count
sizes at opening, i.e., 100 ct,
was likely instituted  for
economic purposes. Therefore,

LWFC can be said to open and
close based on econcmic
rationale.



Gear and Vessel

Restrictions

The concept that trawls of
different mesh sizes should
retain shrimp of different
sizes is intuitively pleasing.
However, there does not appear
toc be a body of published
literature which would allow a
quantitative analysis of the

relationship for shrimp in
Louisiana waters.
Patrice Phares of NMFS

examined the available data off
the Texas coast and failed to
find a consistent pattern. She
concluded that this lack of a
consistent pattern was due to
variation in the manner in
which the trawls were hung as
well as variation in the botton
types and water conditions
encountered (Phares, personal
communication 1978).

Seasons

As discussed in the Yield
Per Recruit and Biological
Sections variable opening dates
are biologically justified in
terms of enhancing yield.
Growth of brown and white
shrimp is highly dependent on
water temperature and size. 1In
addition, recruitment of the
major wave of postlarval brown
shrimp to the Louisiana
estuaries in March-April is not

uniform; recruitment normally
occurs first in the central
part of the state, followed

nermally two weeks later in the
eastern and western estuaries.

The yield analysis
demonstrates that the policy of
variable openings has
benefitted the fishery in terms

of yield. Additional seasonal
.delays are bioclogically
justified from a yield
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standpoint as discussed in the

Yield Per Recruit Section. If
properly timed, variable
opening date can result in

increased value of the fishery
at dockside. They also provide
maximum management flexibility
based on scientific analysis.
If properly timed, zone
openings can increase overall
dockside value of the fishery.
Variable openings do create the

potential for crowding, but
studies cited previously
indicate that mobility is

relatively low. However, there
are little relative benefits in
opening the inshore fishery in
a five day window about the
moon; this procedure would
regulate inefficiencies while
producing no lasting economic
benefit. _
Fixed season openings have
the benefit of allowing both
harves¢<ters and
dealers/processors to plan in
advance. The potential that
some people may get caught
unprepared by an early opening
date is eliminated. Part-time
shrimpers are able to plan
vacation/leave accordingly.

Size Limits

Brown and white shrimp are
extensively growth overfished.
The annual harvest of brown
shrimp begins when half, of the
population is expected to be
less than 161 tails to the
pound. Any white shrimp
greater than 161 tails to the
pound may be retained.

Increases in the size at
which both brown and white
shrimp  are harvested is
biologically justified in terms
of yield, depending on the rate
of natural mortality. The
yield per recruit plots in



Figures 23 and 24 give general
guidance. In addition, the
text of the Yield Per Recruit
Section gives specific
suggestions.

The potential benefits of
larger initial size comes
primarily from a potential
increased dockside value. If
the initial size were too
large, however, much of the
increased value may accrue to
out-of-state fleets in federal
waters. Adverse costs of larger
initial size include the
possibility that such an
action would exclude portions
of the fleet, a reduction in
the total value of fishing, and
a disruption 1in ©processing
activities. Additional
information 1is required on
specific targeted size counts
before complete economic
assessment can be made. Even
then, data 1limitations are
likely to preclude detailed
economic analysis.

Moving away from minimum
count restrictions by targeting
minimum size of capture through
regulation of mesh size would

provide minimal economic
benefits unless culling is a
serious problem in inshore
waters. An indirect benefit,

however, may be a reduction in
bycatch. There is a potential
cf increased enforcement costs,
however, from such policy and
any additional costs would need
to be weighed against potential
benefits.

Area Closures, including
Sanctuaries

Gaidry and White (1973)
classified Louisiana’s
estuaries into four divisions:
:primary nursery areas, inshore
deeper lakes (staging areas),
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near offshore, and offshore.
They noted that although
fishing pressure was exerted on
shrimp in all four of those
divisions, shrimp (especially
brown shrimp) rarely reached
commercial size in the primary
nursery areas., They indicated
that often 80% of the catch in
the nursery areas were
discarded. Even at the
Rockefeller Refuge, which was a
shrimp sanctuary without
fishing pressure, brown shrimp
emigrated from the nursery area
before reaching commercial
size.

"The most significant
management measure that could
be implemented in response to
the penaeid shrimp study would
be to delineate the nursery and
the staging areas within each
study area. The nursery areas

should be closed to all
trawling activities on a
permanent basis. The
employment of this measure

would eliminate the wasteful
destruction of the unusable
small shrimp, and at the same
time perpetuate a sustained
yield of larger, more desirable
shrimp in the larger embayments
(staging areas) along the
coast...In almost every case,
studies have shown that the
smaller, shallow nursery areas
do not produce a commercial
size shrimp...The larger bays
and lakes found along the
entire Louisiana coast
comprising the staging areas
should be designated. This
study and earlier studies have
shown these staging areas to be
the recipient for the larger
transient penaeid shrimp
utilizing these areas prior to
their of fshore migrations.
Oonly a small percentage of the
population utilizing the



staging areas have been found
to be undersized." (Gaidry and
White, 1973)

White and Boudreaux (1977)
elaborated on the concept of
sanctuaries. With the
transcendence of trawling over
seining as the major method of
harvesting shrimp, "de facto"
sanctuaries had come into
being. Harvesting vessels had
deep drafts and were capable of
operating only in the deeper
bays and lakes along the coast,
i.e. the staging grounds; they
could not pursue shrimp into

the shallow nursing areas.
However with the advent of
outboard motors and shallow

draft boats, it became possible
to harvest shrimp wherever they
were to be found in the inner
marshes. They confirmed the
findings of Gaidry and White
(1977), i.e. the nursery
grounds are primarily inhabited
by shrimp too small to be of
commercial size,

White and Boudreaux (1977)
recommended that the inner
marshes and shallow lakes and
bays be designated sanctuaries
for shrimp. Their
recommendations were based on
size and density of catch from
the recommended areas. Other
areas were included in which
samples were not taken, however
which showed certain
characteristics of depth,
environment, and hydrology as
to indicate any shrimp present
would not usually be of
commercial size.

In 1973, a special
Louisiana Legislative study
committee held coastwide
hearings addressing the
creation of shrimp sanctuaries.
The concept received favorable

-comments west of the
Mississippi River. However,
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shrimpers east of the River
were so adamantly opposed to
the concept that the propeosal
to create such sanctuaries was
dropped and has not since been
seriously considered.

An implementation of the
sanctuary concept developed and
published by Gaidry and White
(1973) and White and Boudreaux
(1977) is biologically
justified from a yield per
recruit consideration.
Extensive research by LDWF has
shown that brown shrimp less
than 100 count and white shrimp
less than 68 count normally
inhabit very shallow waters.

The sanctuary concept, as
published in White and
Boudreaux (1977), would close
these waters to shrimping, and
leave the major bays open.
Such a closure would increase
yield in the fishery by
decreasing the discard of
undersized shrimp and by

decreasing growth over fishing.
To the extent that it protects
other species from harvest, it
is also biologically justified.

Benefits of a sanctuary
system would include an
increase in shrimp size and
corresponding value at
dockside; there would also be
potential short-term benefits
for larger boats. On the other
hand, there would be some
economic costs. Small boats
might be displaced. If size
of shrimp increased
significantly as a result of

sanctuaries, there may be a
reduction of "small" shrimp
available for peeling

activities. This would reduce
the value-added component of

processing sector. For the
sanctuary concept to work
properly, enforcement would
have to be adequate. This



suggests that associated costs
would rise. Finally,
prohibiting shrimping in
certain areas will result in
additional economic
inefficiencies.

Limiting Effort and/or Entry

A reduction in effective
effort is the most biologically

justifiable option for the
fishery for at 1least four
reasons. First, as discussed
in the Yield Per Recruit
Section, the current levels of
effort are not reguired to

obtain the current 1level of

harvest. Dramatic to slight
reductions in effort will
obtain the same or higher

levels of harvest, depending on
the level of natural mortality.
Second, reductions in effort
will enhance the 1likelihood
that individual shrimp will
reach sexual maturity and
spawn. This will increase the
probability of continued good
recruitment of larvae and the
maintenance of the population
at a high level of abundance.
Third, reductions in effort
will decrease the bycatch of
other species, thus increasing
their natural abundance and
spawning potential. Fourth, if
effort is not 1limited the
Biological Analysis indicates
that any increases in effort
will result in slight decreases
in yield, given the current
sizes at entry.
Louisiana’s shrimp fishery
is multi-jurisdictional in
nature. Attempts to 1limit
entry in state waters without
cooperation in federal waters
may result in excessive
crowding in federal waters.
..Potential benefits from limited
entry would be greatly enhanced
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if action is taken
simultaneously in all waters.
Significant economic and social
costs related to limited entry

include potential loss of
processing capabilities and
lack of job opportunities. If

properly constructed, a limited
entry program, can provide
benefits in the form of higher
income among fishermen and
increased economic efficiency.

Waters (1992) discussed
limited entry as a method of
fishery management. He states
that economists are interested
in the long-term achievement of
fishery management goals in an
economically efficient manner.
"Economic efficiency is loosely
defined here as society’s
ability to maximize the
combined value of commercial,
recreational, and aesthetic
products and services that can
be obtained for a given level
of cost, or the achievement of
a given level of products and
services at a minimum cost.
Economists advocate 1limited
entry as a method of fishery
management because economic
efficiency is not likely to be
achieved in an open-access
fishery.” "Limited entry
attempts to overcome the
problem of external costs and
its built-in incentives to
overfish through the creation

and enforcement of property
rights where they have not
evolved naturally. More

correctly, limited~entry
systems of management introduce
elements of property rights
into a fishery through the
issuance of what may be called
fishing rights, fishing
privileges, or the right of
access to the fishery. Limited
entry does not assign ownership
of the ocean or the fish in



it." (Waters, 1992)

License Limitations

As noted by the title,
effort can be controlled

through limiting licenses and,
hence, the right to fish.
Limiting license can vary from
relatively simple forms, such
as a moratorium on the issuance

of new licenses, to more
complicated systems, such as
minimum income criteria

required to obtain a license.
Waters {1992) provides a
detailed discussion of economic
and other considerations
related to license limitation
schemes.

SBuccess of Limited Entry
Programs

Success/failings of entry
restrictions prograns

throughout the world  have
recently been analyzed Dby
Townsend (1990). He identified
certain characteristics of
different programs that have
helped to establish their
success. Some o©of these

characteristics are presented
below.

The restrictiveness of a
program is correlated to
its economic success. as
a whole, those entry
restriction programs that

1.

have been most
restrictive have also
been most successful.
Less restrictive
progranms, such as
moratorium on entry that
included a phased
reduction in effort, have
.been only marginally
successful. The least
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restrictive programs,
such as a moratoria that
did not include a phased
reduction in effort, have
shown little econonic
success. Those programs
that have been most
restrictive, however, are
potentially very
expensive in terms of
enforcement expenditures
and /or high compliance
costs by the fishermen.
2. In general, there 1is an
inverse relationship
between the complexity of
the fishery and the
success of management.
The success of any limited
entry plan will be
affected by the social
and political
environment. As noted by
Townsend (p. 372) "when
management must contend
with basically
antagonistic social
attitudes, ..., management
is even more difficult."
4. There is little evidence
that weak limited entry
programs evolve into
strong successful plans.

3.

These generalizations
provide at least a  Dbasic
guidance for the lLouisiana
shrimp industry if and when it
decides to evaluate a limited
entry scenarioc for the fishery.
It 1is an extremely complex
fishery with full- and part-
time fishermen, inshore and
offshore waters with a species
that grows in size and value as

it moves offshore, different
gear types, and state and
federal Jjurisdiction. This
suggests difficulties in
establishing a 1limited entry
strategy.



ownership Programs

Ownership programs have
long been advocated by
economists as a means of

increasing economic efficiency.
Economic efficiency can most
easily be enhanced by providing
ownership rights to the
resource. For Louisiana‘s
shrimp fishery, ownership to
the resource can be conveyed by
two means: (1) catch rights,
and (2) mariculture.

Catch Rights

As opposed to license
limitation schemes, catch
rights represent a system by
which fishermen are given a
generally transferrable
certificate that confers to
them the right to catch and
sell some small proportion of
the total allowable catch. The
fishermen, in such an example,
are given ownership rights to

the resource, thereby
mitigating common property
problems. This total catch is

determined by the agency whose
purview it is to manage the
fishery and can be changed on

an annual basis reflecting
changes in the stock size.
Such a policy would require

very strict enforcement for it
to be successful.

Mariculture

Economic inefficiencies in the
shrimp fishery result from
treating it as a common, rather

than private, property. A
.seolution to this preblem,
therefore, is to convey
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property rights to the
resource, One method of
conveying these property rights
is through mariculture
permitting along the coast.
Under such an ownership
scenario, the owner is
encouraged to invest in the

shrimp resource and "undertake
measures that will increase the

productivity (yield) in the
fishery" (Tietenberg, 1992 ).
These measures include the

maintenance/ and improvements
of the wetlands so critical in
the shrimp’s life cycle.

Legal Considerations Affecting

Management Options
L

What follows is a legal
review of possible shrimp
management options discussed in
this Shrimp Plan. These
options have been reviewed in
light of current Louisiana
statutes, the Louisiana
Constitution of 1974, the
federal Magnuson Fishery
Conservation and Management
Act, and the United States
Constitution. A particular
"backdrop" against which these
options have been reviewed is
the public . trust management
responsibility of the
Department, the Commission, and
the Legislature pursuant to Act

I¥, Sec. 1 of the Louisiana
Constitution, for managing the
Louisiana shrimp fishery
resources "consistent with the
health, safety, and welfare of
the people."
Sanctuaries

The establishment of
sanctuary areas offlimits to



shrimping in Louisiana is a
legally viable option. The
lLegislature established a
sanctuary in Lake Catherine and
lake Pontchartrain in Act 476
of 1954. i

The most difficult aspect
of establishing the coastwide
sanctuary proposed by Gaidry
and White (1973) and White and

Boudreaux (1977) is
establishing a legally
definitive boundary. It would

legally be more appropriate for
the Legislature to give the
Commission and Department
specific authority to establish
sanctuaries, including the
authority to specifically
delineate sanctuary boundary
lines, subject to legislative
oversight under the Louisiana
Administrative Procedure Act,
La.R.S. 49:950, et seq. (LAPA).

This approach would get
away from tying up time in the
Legislature each year to amend
sanctuary lines, as has been
the case with the inside-~
outside shrimp line and allow
necessary boundary adjustments
easily. See Chronological
History of Shrimp Legislation
in Louisiana.

Requlatiens on Mesh Size

The mesh size for shrimp
nets (seines, trawls, etc.) has
historically been established
by 1legislation rather than
regulation. It can be arqued
that this would be Dbetter
handled by authorizing the
Commission to set and adjust
mesh sizes, as needed, subject
to legislative oversight under
LAPA.

~Variable Shrimp Opening Dates
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Act 893 of 1988 gave the

Ccommission nearly complete
authority to set open and
closed shrimp seasons,
including authority to set

speclial seasons. This action
was based on a recommendation
included in the 1984 Report of
the-then legislatively-created

Task Force on Shrimp
Management. Consequently, this
option can be achieved by

Commission regulation, subject
to legislative oversight under
the LAPA.

Linited Effort

With respect to the
several proposed options that
would result in some reduced,
or limited fishing effort in
the shrimp fishery (i.e., a
"365-day" season; a five-day
"window" about the moon; and a
specific limited/reduced effort
program, like license
limitation or individual
transferable quotas), the legal

issues arise primarily under
the U.S. and Louisiana
constitutions. Initially,
however, it is clear that the
legal issues are of such
complexity, that any such
program by the state of
Louisiana should be

accomplished by detailed, well~-
crafted legislation. There are
certain aspects of
administering such a program
that are more properly the
purview of the Department and
the Commission, by regulation,
but the complexity of such a

program is so great that is
more properly created by
legislation.

The major difficulty in
establishing a limited/reduced
effort program in the Louisiana
shrimp fishery are the



constitutional provisions for:
substantive due process of the

law (U.s. and Louisiana
constitutions), protection of
individual property rights
(both constitutions) ;
regulation of interstate
commerce; equal protection
under the law; and the

protection of the privileges
and immunities of citizens from
other states. The relationship
of these provisions to a
limited entry/effort program
for fisheries will be
discussed, each in turn.

The provision for
substantive due process of the
law is found in Amendments 5
and 14 of the U.S. Constitution
and Article I, Sec. 2 of the
1974 Louisiana Constitution.
The due process clause provides
that no one is to be deprived
of life, liberty, or property
without due process of the law.

Substantive due process has
been described thusly:
"The guarantee of due process . . . demands

only that the law not be unreasonable,

arbitrary, or capricious, and that the
means selected shali have a real and
substantive relation to the object to be
obtained."

Nebbia v. New York, 29t U.S. 502
at 510 (1934).

Even though the freedom of

individuals to earn their
livelihoed by any lawful
calling, e.qg. commercial

shrimping has been recognized
by the courts, they have held
that such freedom 1is not
absolute and that even a
legitimate occupation can be
restricted in the public
interest. Since 1937, the
Supreme Court has tended to
uphold almost any such
legislation which serves some
-overriding public interest. 1In
short, substantive due process
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heolds all legislation to a
general standard of
"reascnableness." As
interpreted through court
decisions, 2 tests have been
established to determine
whether a piece of state
legislation, or a regulation,
has met due process
requirements: (1) is the end

sought by a particular law a
legitimate goal for the
exercise of governmental power?
and (2) are the means used to
reach this goal reasonably
adapted to achieve it?
Consequently, a limited/reduced
effort scheme in Louisiana must
be able to answer these 2
questions in the affirmative.

Article Vv of the U.Ss.
Constitution and Article I,
Sec. 4 of the 1974 Louisiana

constitution provide that
private property may not be
"taken" for public use without
payment of just compensation.

This is referred as the
"takings clause". Article I,
Sec. 4 also provides that

private property may not be
"damaged" for public use
without just compensation. A
"takings clause" claim against
a Louisiana limited/reduced
effort program is most likely
to be based on a claim of a
"taking" of a shrimper’s
"property" without payment of
just compensation.

The legislature, the
Department, and the Commission
are the public trustees for the
shrimp resources owned by the
people of Louisiana. A
licensed shrimper in Louisiana
holds a permit to fish this
common property resource. To
the extent that a
limited/reduced effort plan for
the shrimp fishery in Louisiana
would prohibit a shrimper from



further shrimping, restrict the
amount of effort a shrimper can

exert, or assign an individual
"take", the "takings" issue
must be considered in

developing the limited/reduced
effort scheme. |

Since a shrimper’s license
is a permit to fish for a
resource owned in common by the
citizens of a state, it is not
clear whether a license
limitation scheme would
constitute a "taking" of
private "property", i.e., 1in
this instance, a license. A
"grandfather clause" including
current licensees could
alleviate this problem, if a
license to shrimp is determined
to be ‘'property". To the
extent that a limited/reduced
effort scheme would render a
shrimper’s equipment and vessel
useless to him, this also might
be considered a "taking".
These 1issues will require
careful  drafting of the
limited/reduced effort scheme.
In addition, the matter of
whether such scheme constitutes
unlawful "damage"™ to private
property under Article I Sec. 4
of the Louisiana Constitution
must be taken into
consideration.

In order for a Louisiana
limited/reduced effort to meet
the U.s. constitutional
reservation of regulation of
interstate commerce to
Congress, the scheme adopted by
Louisiana must be found not to

be a burden on interstate
commerce. This reguirement
will require particular

attention to provisions of a
limited/reduced effort scheme
that reduces-or eliminates-the
effort of out of state
.shrimpers. The tests for
determining a "commerce clause®
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violation is whether the
proposed scheme constitutes a
"direct or actual burden" on
interstate commerce as opposed
to only an "“indirect burden®.
If the local benefits of the

scheme are substantial, and it
will only constitute an
"jndirect burden®, then its
constitutionality can be
upheld.

The ‘"equal protection"
provisions of the l14th
Amendment to the U.S.

Constitution states that "No
state ... shall deny the ‘eqgual
protection’ of the laws".
(This "equal protection”
provision has been held to
apply to the federal government
through the due process clause
of the Sth Amendment.) This
"equal protection clause'" has
been held to apply to any
classification" scheme, i.e.,
laws or regulations, which
create benefits for some
members of society while
denying those Dbenefits to
others.

Since a limited/reduced
effort scheme 1likely creates

such a division, the scheme
would need to meet two "equal
protection™ tests: (1) 1is
there a legitimate goal
involved in the exercise of
legislative power? and (2) is

there a reasonable relationship
between the classification made

and the ©purposes of the
statute. The freedom
guaranteed by the "due process"
clause is freedon from
arbitrary and capricious
actions by government. A

limited/reduced effort scheme
in Louisiana would have to be
drafted in such a way as to
meet these 2 tests.

The final constitutional
test that a Loulsiana scheme



wold have to meet 1is the
privileges and immunities
provision, "citizens of each

state shall be entitled to all
Privileges and Immunities of
Citizens of the several
states". In any discrimination
by a state against citizens of
another state solely on the
basis of nonresidence, the
discriminatory statute,
regulation, or scheme will be
deemed constitutional if it
meets these requirements:

"Like meny other constitutional provisions, the
privileges and immunities clause 1is not an
absolute. It does bar discrimination against
citizens of other States where there is no
substantial reason for the discrimination beyond
the mere fact that they are citizens of other
States. But it does not preclude disparity of
treatment in the many situations where there are
perfectly valid independent reasons for it. Thus
the inquiry in each case must be concerned with
whether the degree of discrimination bears a close
relation the them. The inquiry must also, of
course, be conducted with due regard for the
principle that the States should have considerable
{eeway in analyzing local evils and in prescribing
appropriate cures" (emphasis added).

Toomer v. Witsell, 334 U.5, 385 at
396 (1948).

In order to be construed
as a "constitutional™"
limitation, therefore, any
limited/reduced effort scheme
developed 1in Louisiana must
meet these enunciated
parameters.

Habitat Loss

The legal protections
afforded our coastal habitat by
the State and Local Coastal
Resources Management Act (La.
R.S5.49:214.21, et seq.) and the
Louisiana Wetlands Conservation

and Management Authority (La.
R.5.49:213.1, et seq.) should
be incorporated in shrimp

fishery management efforts.
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shrimp Counts

While this has normally
been regulated by statute, it
would probably be better
handled by Commission
requlation, subject to
legislative oversight, for
management flexibility.
Consideration should be given
to having the federal Gulf of
Mexico Fishery Management Plan
amended to assist enforcement
of any adopted count law as has
been done in the case of
Louisiana‘’s 100 count law for
white shrimp.

Magnuson Act Considerations

In the development of any
limited/reduced effort scheme
for the Louisiana, shrimp
fishery, due care must be given
to relevant provisions of the
Magnuson Fishery Conservation

and Management Act, 18 U.S5.C.
1801, et seq. (MFCMA) ,
particularly the "Secretarial
preemption" provisions at 18
U.s.C. 1856, Any Louisiana
scheme must be reviewed to
ensure that it is not in
conflict with and does not

frustrate the attainment of the
management options of the
Fishery Management Plan (FMP)
for the Gulf of Mexico Shrimp
Fishery or any other FMP
adopted under MFCMA. Also, any
Louisiana limited/reduced
effort scheme, the drafters of
the scheme should explore how
the Gulf Shrimp Plan could be

used and/or amended to
facilitate the Louisiana
scheme, as was achieved with
respect to Louisiana‘s 100
count for white shrimps,
perhaps to pursuant to 18
U.s.Cc. 1853(b) (3).



Chapter 10 - Management Guidelines

Management Actions

The Louisiana Wildlife and Fisheries, at its January 1993

meeting accepted to following findings, policy, goal, and
objectives as a basis for future management of Louisiana’s shrimp
fishery.
Findings

The Department of Wildlife and Fisheries, having reviewed the

relevant scientific and technical information pertaining to
Louisiana’s shrimp resources, finds that:

1.

2.

current levels of harvesting have not impacted the capacity of
the resource to perpetuate itself.

The primary cause of variation in shrimp resource abundance is
variation in habitat available to 3juvenile shrimp 1in
Louisiana‘’s coastal marshes.

Future deterioration and loss of coastal marshes may reduce
the abundance of the shrimp resource; at such time current
levels of harvest may adversely affect the resource’s ability
to sustain itself.

There are some areas of louisiana’s ccastal marshes where

133



shrimp typically do not attain useable market size. Current
statutory law and management practices allows for, if not
encourages, the catch and discarding of such small,
unmarketable shrimp. Elimination of the opportunity for
destruction of this shrimp would likely increase total value
of the resource. B

5. The effect of shrimp harvesting operations on habitat and
other marine resources is unclear; a major effort by state and
federal agencies, and the industry, is underway to investigate
these effects.

6. The major source of economic distress to shrimp harvesters is
the increasing amounts of shrimp imported from other
countries.

7. Considerable economic loss to the Louisiana shrimp industry
occurs because much of the processing of Louisiana shrimp
occurs out-of-state.

8. Current worldwide developments in shrimp mariculture prevents
implementation of a management strategy assuring maximum
economic return from Louisiana‘’s shrimp harvest.

9. Current legislative mandates encourage open access to the
resource and harvest of a wide range in shrimp sizes.

10. Theoretical yield per recruit models indicate that yield in
terms of weight may be increased by 10-20% if minimum harvest
size were increased to 80 count shrimp. However, major
changes in current management practices would be required to
test this hypothesis.

Policy

It is the policy of the Louisiana: Wildlife and Fisheries
Commission that the maximum opportunity be given to the citizens of
Louisiana to harvest the marine shrimp resource, while minimizing
any adverse impacts which the process of harvesting may have on
habitat and on other marine resources.

Goal
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The goal of shrimp management in Louisiana is to optimize the

economic and cultural benefits of the marine shrimp resource to the
citizens of Louisiana.

Objectives
S

Perpetuate the renewable shrimp stocks.

Protect and enhance the habitat reguired by the shrimp
resource.

Enhance the economic benefits provided by the shrimp resource
to the citizens of Louisiana.

Conserve the cultural heritage of the shrimp fishery.
Provide for the economic stability of the fishery.
Provide a source of fresh food for the citizens of Louisiana.

Minimize any verified impacts which the harvest of shrimp may
have on habitat and other marine resources.

Reduce to the maximum extent possible waste of the resource by
discouraging operations which result in culling to increase

‘siZe of retained harvest.
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Standards
- "

The harvest, conservation, and management of +the shrimp

resource shall be in accordance to the following standards:

1.

CE—

Conservation and management shall endeavor to achieve optimum
yield, while preventing overfishing which may diminish future
utilization of the resource.

Conservation and management shall be based on the best
scientific and technical information available.

To the extent possible the shrimp resource shall be managed as
a unit stock throughout its range within the state’s
jurisdiction; however consideration shall be given any
geographic variation in abundance or other factors which may
contribute to attaining the management goal.

If it becomes necessary to allocate or assign fishing
privileges among various fishermen, such allocations toc the
extent possible shall be:

a) fair and equitable to all such fishermen;
b) reasonably calculated to promote conservation;
c) carried out in such a manner that no

particular individual, corporation, or other
legal entity acquires an excessive share of
such privilege;

d) in the best interest of the citizens of
Louisiana.

Conservation and management measures shall, where practicable,
promote efficiency in the conservation and management of
fishery resources; except that no such measure shall have
economic allocation or maximization as its sole purpose.

Conservation and management measures shall, where practicable,
minimize costs and avoid unnecessary duplication.

Conservation and management measures may take into account and
allow for variations among, and contingencies in, fisheries
resources and catches. '

Addressing the Major Problems
L - "~ |

‘The following are options which can be used to address the
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major problems of the Louisiana shrimp industry:

Overcapitalization/Excessive Fishing Effort
1. Increase commercial license fees.

2. Alter the 1license structure to c¢reate multi-year
licenses.

3. Require that a harvester obtain a specified minimum
percentage of his income from shrimping.

4. Create the craft of "Professional Fisherman" requiring
apprenticeship, experience, and education; allow
harvesting of the resource only by those who qualify.

5. Create sanctuaries in the marshes and shallow bays to
reduce effort on small shrimp.

6. Institute limited entry in the fishery.

Imports

1. Continue to advise federal officials of the impacts which
imports are having on the domestic shrimp industry.

2. Encourage enforcement of existing labelling laws by
Louisiana’s Department of Health and Hospitals.

Bycatch

1. Minimize any verified impacts which the harvest of shrimp
may have on the habitat and other marine resocurces.

Turtle Excluder Devices (TEDs)

1. Continue to advise federal officials of the impacts which
TEDs are having on the domestic shrimp industry..

Habitat Loss/Privatization

1. Encourage all marsh management plans which do not
commercially harvest shrimp to set aside applicable

habitat as shrimp sanctuaries.

2. Encourage pertinent state and federal agencies to address
habitat loss in the estuarine system.
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Development Actions
e

1.

Encourage the Seafood Marketing and Promotion Board to
investigate and publicize economic incentives available
for the development of Louisiana’s shrimp processing
sector. -

Encourage the Seafood Marketing and Promotion Board to
publicize the healthful aspects of consuming Louisiana
shrimp.

Research Needed
m

1.

Analyze the Department’s 25 year historical fishery
independent shrlmp/groundflsh monitoring database to
explore long term trends in shrimp and fish populations.

Collect more timely and accurate economic and social data
(particularly catch and effort data), including
institution of a credit card reporting system and
obtaining additional boat/vessel characteristics from
license data.

Develop fishing habits and procedures that reduce bycatch
without sacrificing shrimp catch.
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Table I. Resident and nonresident commercial shrimping licenses issued by
the Louisiana Department of Wildlife and Fisheries, 1977-91.

Resident Nonresident
Trawl Butterfly Total Trawl Butterfly Total
Year

1977 13,783 1,851
1978 ~ 14,830 2,338
1979 15,310 2,387
1980 16,307 2,067
1981 19,280 3,105
1982 19,648 ' 3,387
1983 19,163 3,473
19842 17,843 123 ------ ¢ 3,645 0 3,645
1985 15,927 3,941 ------ 3,540 10 @ ce---
1986 16,311 5,088  ------ 2,792 4 -
1987b 18,807 5,103 20,1504 2,111 12 2,117
1988 18,033 5,026 15,337 1,909 8 1,913
1989 16,101 4,271 17,190 1,765 17 1,776
1990 14,270 4,364 16,369 1,699 16 1,711
1991 12,452 4,282 14,598 1,456 23 1,476

Source: Roberts and Pawlyk and unpublished LDWF license data.

? Delineation of shrimp gear licenses by type was not instituted until 1984,
P The numbers shown for 1987-91 are not directly comparable to previous years
due to changes in licensing procedures and revised shrimp gear regulations.
Effective 1987,each licensee was assigned an account number used for all their
licensing activity. If, for example, a shrimper applied for different shrimp
gear licenses throughout the calendar year, he is shown as one shrimper
holding multiple licenses rather than a different license for each license
application. This new method enables a better count of license holders in
addition to number of licenses issued. The figures shown in this table for
1987-91 represent the number of people holding shrimp gear licenses. Changes
in trawl size regulations also affected the number of commercial trawl
licenses issued after 1986. People previously applying for recreational trawl
licenses were permitted to use trawls up to 25 feet but are now required to
obtain a commercial trawl license if their trawl net size exceeds 16 feet,

€ Total, exclusive of duplication, is not available during 1984-86.

4 The total is less than the sum of the trawl and butterfly licenses in 1987-
91 because the total is exclusive of duplication. For example, 3,760

Louisiana residents were issued both trawl and butterfly gear licenses in
1987.
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Table II. Vessels, Boats, and Related Number of Fishermen Shrimping in
Louisiana (state and federal waters) based on National Marine
Fisheries Service Estimates?®, 1977-89,

Year Vessels Boats

Number Fishermen Number Fishermen Total

Regular Casual Fishermen

1977 1,663 3,931 3,849 3,363 1,725 9,019
1978 1,647 4,086 3,951 3,578 1,750 9,414
1979 1,876 4,677 4,060 3,927 1,759 10,363
1980 2,102 5,278 4,420 4,113 2,099 11,490
1981 2,253 5,768 4,469 4,094 2,157 12,019
1982 2,700 6,890 4,527 4,226 2,261 13,377
1983 2,905 7,428 4,697 3,963 2,060 13,451
1984 3,194 8,160 4,722 3,958 2,041 14,159
1985 3,455 8,601 4,510 4,115 2,245 14,961
1986 3,636 9,310 4,953 4,133 2,841 16,284
1987 3,854 10,055 6,013 5,254 2,427 17,736
1988 4,016 10,501 5,518 4,590 2,477 17,568

1989 4,073 10,791 4,940 4,927 1,933 17,651

® The numbers provided in this table include only otter trawl estimates.

They do not include butterfly estimates. In 1989, NMFS estimated 774
fishermen on vessels (364 total vessels) and 1,475 fishermen on boats (580
total boats) using butterfly nets. Since otter trawl and butterfly activities
are not mutually exclusive throughout the year, combining the otter trawl
numbers and butterfly numbers would likely be misleading.
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Table III. Louisiana Shrimp Gear Licenses, by Parish, 1990-91.
1990 1991
Trawl Butter- 8oth Total Trawl Butter- Both Total
fly Gesar fly Gear
Licenses Licenses
Acadia 161 15 10 l66 138 23 15 146
Allen 6 1 ----- 7 4 4 ----- 8
Ascension 74 11 4 81 71 16 12 75
Assumption 100 9 5 104 70 8 3 75
Avoyelles 13 1 1 13 16 3 2 17
Beauregard 18 3 2 19 16 2 2 16
Bienville ) e 1 1 -e--- ----- 1
Bossier R T TR 3 1 eeeee - 1
Caddo 2 2 1 3 2 1 1 2
Calcasieu 441 185 116 510 337 154 93 398
Caldwell = = -----  =ece- a-ae- a-aeo oeeoo co--o oeoes mmaas
Cameron 25 184 74 366 14 63 321
238
Catahoula 2 1 1 2 2 1 1 2
Claiborne @ ~ -----  -ceio. ciiie hiere aeeen emmee meemes e
Concordia 9 1 1 9 8 2 1 9
Desoto = 00 s-cee meoeh mioaa | cemee dmmae mmecs o smeee mmaan
E. Baton 130 19 11 138 120 20 12 128
Rouge
E. Carroll 1 1 ----- 2 1 1 -
E.Feliciana 6 - e 6 4 emmee -e-ee 4
Evangeline 51 6 4 53 45 3 2 46
Franklin 1 - - I e
Grant 1 -eeen eeee 1 2 e---- mmee- 2
Iberia 462 15 10 467 452 26 5 473
fberville 30 2 1 31 33 1 ee--- 34
Jackson P )
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Table I11. Louisiana Shrimp Gear Licenses, by Parish, 1990-91.
1990 1991
Trawl Butter- Both Total Trawl Butter- Both Total
fly Gear fly Gear
Licenses Licenses
Jeff Davis 157 31 27 161 112 22 17 117
Jefferson 2,522 746 442 2,826 2,124 698 420 2,402
Lafayette 258 12 7 263 215 14 4 225
Lafourche 1,848 497 298 2,047 1,728 558 308 1,978
Lasalle | D R L A
Lincoln = ==---  ---o- cee-oo m--is sieae dmeee eiees meeos
Livingston 113 15 10 118 81 8 6 83
Madison = = -=---  c--e- ceios aesen ciree ammme eeemee meeas
Morehouse | 1 2 - ----- 2
Natchitoches 2 1 ----- 3 1 1 ----- 2
Orleans 639 202 138 703 526 167 118 575%
Ouachita A 7 5 m-e-- ee--- 5
Plaquemines 955 494 201 1,248 792 513 181 1,124
Point Coupee 13 1 1 13 10 ---er meaes 10
Rapides 17 7 4 20 13 4 2 15
Red River =  ----- - oo ool iciee c-ea-
Riechland = ----- @ cae-o  wo-ao aei e oao--
Sabine i 1 - -ee-- 1
St. Bernard 946 487 263 1,170 777 . 460 237 . 1,000
St. Charles 360 66 46 380 302 70 48 324
St. Helena L R 4 -2 1 1 2
St. James 124 19 11 132 109 24 15 118
St. John 226 24 16 234 197 23 14 206
St. Landry 98 10 4 104 B4 10 6 88
- §t. Martin 113 3 2 114 98 5 4 99
St. Mary 584 123 54 653 534 128 54 608



Table I1I1. Louisiana Shrimp Gear Licenses, by Parish, 1990-91.
1990 1991
Trawl Butter- Both Tatal Trawl Butter- Both Tatal
fly Gear fly Gear

Licenses Licenses
St. Tammany 506 124 94 536 441 111 81 471
Tangipahoa 176 27 25 178 144 22 19 147
Tensas = = ---==  c---o ceao- a--ce chmas am-e-m mmeem aee-
Terrebonne 2,305 934 331 2,908 2,132 54 341 2,745
Union 2 meee- meeo- 2 2 1 1 2
Vermillion 469 79 45 503 407 68 40 435
Vernon L R L L
Washington 24 4 3 25 26 4 4 26
Webster ) T ) T
W. Baton 20 1 1 20 23 4 2 25
Rouge
W. Carroll = -----  -e-ce cmcen cmeee deees eleee mmeee mee--
W.Feliciana 3 1 1 3 3 1 1 3
Winn =00 --e-- meeee heacs amees mmiis cmmme meeaa mea-s

Source: Unpublished Louisiana Department of Wildlife and Fisheries
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Table IV. Size Distribution of Resident Commercial Shrimp Boats and
Vessels in Louisiana, 1977-91 (selected years).
Boat Length Class

Year < 20 ft. 20-30 ft. > 30-50 ft. > 50 ft.
1977 7,379 4,533 1,490 534
1979 8,000 5,204 1,608 662
1981 10,433 6,451 1,946 687
1983 9,238 7,183 2,266 739
1986 7,658 6,974 2,378 884
1987® 8,188 6,577 1,989 861
1988 7,786 6,702 2,117 885
1989 6,670 6,108 2,073 871
1990 5,810 3,527 1,974 B25
1991 5,040 4,937 1,865 803

Source: Unpublished license data provided by the Louisiana Department of
Wildlife and Fisheries,

numbers than the number of resident commercial shrimp licenses issued
This reflects a change in licensing procedures effective 1987.
Prior to 1987, commercial shrimpers were required to purchase one license

(Table I).

teo

allow the use of both trawls and vessels Iin state waters.

1987,

Summation of boat numbers by boat length classes since 1987 will give lower

Effective in

however, shrimpers were required to license their gear and vessels

separately,
Since gear licenses were transferrable, many people may have purchased gear

licenses and not a vessel license.
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Table V. Gear Use by Louisiana Shrimpers in Inshore Waters Based on
Employment Status, 1987,

Full-time Part-time
Boat Class Trawl Butterfly Both Trawl Butterfly Both
___________ R cmcemmeeoon O
<20 ft, 25.0 37.5 . 37.5 83.8 12.7 3.5
20-30 fc, 68.2 10.0 21.8 65.6 23.4 10.9
>30-50 ft. 64.6 9.2 26.2 33.3 50.0 16.7
>50 fr. 82.6 0.0 17.4 ---- —ee ----

Source: Keithly and Mounce (1990)

Compiled from 1987 survey data of Louisiana’s inshore shrimp fleet.
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Table VI. Average Number and Size of Trawls? Used in Louisiana Inside
Waters Based on Employment Status, 1987,
Full-cime k Part-time
Boat Class One Two Avg. One Two Avg.
Trawl Trawls Size Trawl Trawls Size
% % fr.p % % fe.
<20 ft. 100 0 28.7 100 0 29.3
20-30 frc. 96 4 43.6 96 4 35.3
>30-50 ft. 69 31 40.3 100 0 46.0
>50 ft. 29 71 38.9
Source: Keithly and Mounce (1990)

Compiled from 1987 survey data of Louisiana’s inshore shrimp fleet.

b

Based only on those shrimpers who indicated the use of a trawl(s)

in inside waters.

Size is based on headrope length,
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Table VIII. Reported Shrimp Landings in Each of the Gulf Region States for
1970-1990, Selected Time Periods.

State
Time Florida
Period {West Coast) Alabama Mississippi Louisiana Texas
-------- 1,000 Pounds (Headless) R

1970-74 avg. 15,762 9,422 4,476 48,879 54,959
1975-79 avg. 18,027 12,441 4,880 53,625 48,497
1980-84 avp. 16,783 10,900 6,017 60,591 50,759
1985-89 avg. 12,990 11,346 8,936 74,300 54,999
1990 8,320 9,343 9,539 75,556 57,889
1970-90 avg. 15,530 10,947 6,242 60,120 52,569

Source: Unpublished data provided by the National Marine Fisheries Service.
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Table XII. Louisiana Shrimp Landings by Species, 1970-1990.

Species
Year Brown White Other? TotalP
------------------------------ 1,000 1bs «-ec-cmmmccmei e
1970 26,976 28,698 2,163 57,837
1971 29,368 - 29,005 340 58,713
1972 27,090 24,092 1,507 52,689
1973 18,074 16,846 2,350 37,270
1974 17,552 16,876 3,464 37,892
1970-74 avg. 23,812 23,103 1,965 48,880
(48.7)¢ (47.3) (4.0) (100.0)
1875 14,077 15,770 4,039

1976 28,942 _ 22,691 515 52,148
1977 33,849 28,898 3,270 66,017
1978 34,749 29,064 2,500 66,313
1979 27,046 18,842 1,847 49,735
1975-79 avg. 27,733 23,053 | 2,924 53,710
(51.6) (42.9) (S.4) (100.0)
1980 21,370 29,705 6,504 57,579
1981 _ 35,663 31,541 4,130 71,334
1982 31,522 23,478 2,368 57,368
1983 24,807 21,436 3,128 49,371
1984 33,778 29,826 4,211 67,815
1980-84 avg. 29,428 27,197 4,068 60,693
(48.5) (44.8) (6.7) (100.0)
1985 34,676 34,969 4,414 74,059
1986 38,772 46,455 8,312 93,539
1987 36,214 34,430 4,195 . 74,839
1988 32,595 29,454 2,938 64,987
1989 34,375 26,092 3,197 63,664
1985-89 avg. 35,326 34,280 4,611 74,217
(47.6) (46.2) (6.2) (100.0)
1990 . 44,611 29,002 1,943 75,556

¥ Totals may not equal Loulsiana landings presented in Table 3.Z.1 due to

rounding.
P Othp; includes rock shrimp, sea bobs, and pink shrimp.
"¢ Numbers in parentheses represent the contribution to total state shrimp
landings by each species.
Source: Unpublished data provided by the National Marine Fisheries Service
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Table XIII. Percent Size Distribution of Louisiana’s Brown and White Shrimp
Landings, 1975-90.

Brown Shrimp White Shrimp
Year <30 ct. 31-67 ct. 268 ct. <30 ct. 31-67 ct. 268 ct.
1970 15.1 32.2 52.7 35.9 34.7 29.4
1671 15.8 27.7 61.1 30.2 39.2 30.3
1972 13.2 33.8 52.8 27.8 32.9 39.0
1973 3.9 11.8 78.1 25,7 32.2 41.6
1674 11.3 13.9 74.5 30.5 28.4 40.7
1975 12.87 13.11 73.77 30.82 26.21 42.62
1976 7.42 17.82 74.59 35.15 32.42 32.08
1977 6.03 29,28 64.55 24 .44 34.08 41.27
1978 4.29 20.54 75.02 28 .44 32.17 38.99
1979 4.99 24.03 70.44 32.97 39.02 27.10
1980 4.38 16.52 77.24 21.41 33.92 44,50
1981 6.04 20.32 73.48 31.31 34.79 33.67
1982 5.01 21.59 73.14 19.24 37.31 43.19
1983 4,34 17.09 78.35 22.39 46.11 31.19
1984 4.75 25.30 69.92 24 .74 41.02 34.06
1985 4.33 18.36 77.08 20.14 34.45 45,06
1986 6.83 16.52 76.29 20.41 33.45 45 _BO
1987 6.06 19.70 73.96 21.75 37.10 40.84
1988 7.69 30.74 61.26 13.66 36.34 49.57
1989 7.01 22.35 70.38 16.34 29.56 - 53.97
1990 3.83 14.67 81.49 22.87 30.70 46.43

Source: Unpublished data provided by the National Marine Fisheries Service.

Note: Pieces are not included in the above figures. Therefore, summation of
percentages will give slightly less than 100.0.
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Table XIV. Size Distribution of Louisiana »68 Count Landings of "Small"
Shrimp by Species (Brown and White), 1985-90.

Year 68-80 ct. 81-100 ct. 101-116 ct. 2116 ct.

Brown Shrimp

1985 13.4 ©13.5 16.9 56.2
1986 11.8 20.8 26.2 41.2
1987 24.7 23.2 18.0 36.1
1988 20.9 22.2 20.8 36.0
1989 22.0 24.2 18.2 35.6
1990 20.7 22.0 24.1 33.2
White Shrimp
1985 25.5 22.1 15.6 38.2
1986 19.4 36.7 _.a 45.9
1987 17.8 28.7 .- 53.6
1988 24,7 34.9 -- 40.4
1989 22.1 26.7 -- 51.0
1990 22.4 36.6 -- 41.1

3 gSince 1986, the 101-116 white shrimp count has been included in the 2116
count category (personal communications Dr. Jim Nance, NMFS)

Source: Unpublished data provided by the National Marine Fisheries
Service,
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Table XV. Louisiana Landings of Shrimp by Inshore and Offshore Waters,

1976-90.
Offshore
Year Inshore State Federal Total
-------------------- 1,000 1bs. (headless) -w---ecoecoanano--
1976 25,742 16,144 10,262 52,148
1977 29,568 24,754 11,594 65,917
1978 22,595 26,396 17,321 66,312
1979 17,420 21,140 11,176 49,736
1980 16,940 31,665 8,961 57,566
1976-80 avg. 22,435 24,020 11,863 58,336
(38.5)2 (41.2) (20.3)
1981 27,618 31,035 11,880 . 70,533
1982 26,529 21,696 9,143 57,368
1983 21,399 19,755 8,217 49,371
1984 29,706 23,088 15,021 67,815
1985 27,158 34,347 12,555 74,060
1981-85 avg. 26,487 25,984 11,363 63,829
(41.8) (40.7) (17.8)
1986 36,385 42,791 14,363 93,539
1987 27,899 33,230 13,710 74,839
1988 30,526 23,544 10,917 64,987
1989 23,707 30,337 9,620 63,664
1990 29,956 46,135 5,512 81,603
1986-90 avg. 29,695 35,207 10,824 75,726
(39.2) (46.5) (16.8)
1976-90 avg. 26,206 28,403 11,350 65,964
(39.7) (43.1) (17.2)

Source: Unpublished data provided by the National Marine Fisheries Service.

a Numbers in parentheses refer to the proportion total state landings
represented by inshore and offshore landings, respectively, in each

five-year interval.
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Table XVII. Louisiana Shrimp Landings by Gear Type, 1985-90.

Gear Type
Year Trawl Butterfly?
1985 - 71,783 2,379
1986 87,789 5,978
1987 67,379 7,460
1988 59,251 5,916
1989 59,734 3,830
1990 69,929 5,674
1985-90 avg. 69,311 5,206

Source: Unpublished data provided by the National Marine Fisheries Service.

2 May ineclude small amounts of landings from other gears such as cast nets.
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Table XVIII.

Average Level of Effort® Expended by Full- and Part-Time
Commercial Shrimpers During 1987, by Employment Status

Full-time Part-time
Boat Class Total Days per Total Total Days per Total
Tips Trip® = Days Trips Trip Days
<20 ft. 45.1(8)° 1.00 45.1 15.4(173) 1.03 15.8
20-30 ft. 65.4(110) 1.25 81.8 24.6(128) 1.07 26.3
»30-50 ft. 46.9(65) 2.04 95.5 28.2(6) 1.80 50.8
>50 ft. 27.0(23) 4.50 120.3

Source: Keithly and Mounce (1990).

b

Based on all shrimpers surveyed. .

The term "days per trip" refers to the number of calendar days the boat was

absent from port, and does not make any assumptions as to the length of

time

spent during the day shrimping.

c
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Table XX. Estimated Average Number of Hours per Day Spent Shrimping® in
Louisiana Inside Waters, by Employment Status, 1987.

Shrimping Season <20 ft. 20-30 ft. >30-50 ft. >50 ft.
7.9 10.1 10.6 12.6
Brown shrimp season
White shrimp season 9.2 9.9 10.1 10.9
Combined 8.5 10.0 10.3 11.8

----------------- Part-time Shrimpers-------------

Brown shrimp season §.8 8.3 8.2
White shrimp season B.7 8.4 7.9
Combined 8.8 8.3 8.0

Source; Keithly and Mounce (1990).

a Does not include running time, down time, etc. and pertains only to

shrimping time in inside waters.

179



Table XXI. Annual Number of Shrimp Trips Related to Landings and Catch in
Louisiana's Inshore and Offshore Waters, 1981-90.
Offshore
Inshore State Federal
Landings Catch Landings Catch Landings Catch
---------------------- 1,000'5----c-cmcmmmm e e -
1981 138.1 139.6 47.8 50.3 3.7 7.2
1982 120.9 125.0 31.2 35.3 3.6 6.6
1983 115.8 124.9 29.4 33.2 3.8 6.4
1984 141.9 160.6 26.9 29.8 8.2 11.8
1985 110.0 119.1 28.9 32.1 5.2 9.4
1986 159.3 l62.4 43.1 47.2 6.9 11.6
1987 156.8 163.8 53.5 57.1 9.2 13.1
1988 158.1 163.3 30.3 33.7 6.9 10.2
1989 95.7 100.7 34.2 37.3 5.6 9.5
1990 104.7 110.3 39.0 40.8 2.3 5.0
Source: Unpublished data provided by the National Marine Fisheries Service.

a A change in data collection techniques during 1976-80 limits the use of

trip data for the period.
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Table XXIV. Quantity and Value of Shrimp Processing Activities in Louisiana
and the Gulf Region, Selected Periods 1973-90.

Louisiana Gulf Region
Value Value
Time Period Pounds?® Current Deflated® Pounds Current Deflated
1,000 ----- §1,000 ----- 1,000s  ----- $§1,000 -----
1973-75 44,098 70,520 189,298 157,538 296,893 798,905
avg.
1976-78 55,086 116,889 250,067 206,778 550,359 1,176,600
avg.
1979-81 44 463 124,781 201,545 198,702 702,203 1,130,208
aveg. .
1982-84 39,046 124,903 163,637 210,731 850,481 1,111,873
avg.
1985-87 50,699 141,295 167,315 245,578 908,581 1,076,866
avg.
1988-90 48,013 126,387 133,259 253,058 884,966 930,398
avg,
Source: Compiled from data provided by the National Marine Fisheries Service,

a

Fisheries Statistics Division.

All product-weight poundage has been converted to a headless, shell-on

equivalent basis fer purposes of analysis.

The deflated value is based on the 1990 Consumer Price Index.
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Table XXV. Quantity and Value of Shrimp Processing Activities in Louisiana
and the Gulf Region on a Per Establishment Basis.
Louisiana Gulf Region
Time Period Pounds? Current Deflated® Pounds  Current Deflated
1,000s  ----- 51,000 ----- 1,000s  ---- 51,0008 ----

1973-75 843 1,348 3,617 1,176 2,216 5,962
avg,

1976-78 1,008 2,138 4,574 1,567 4,169 8,914
avg.

1979-81 866 2,431 3,926 1,594 5,633 9,066
avg.

1982-84 887 2,839 3,719 1,672 6,750 8,824
avg.

1985-87 1,071 2,985 3,535 2,075 7,678 2,100
avg,

1988-90 1,091 2,872 3,029 2,158 7,542 7,930
avg.
Source: Compiled from data provided by the National Marine Fisheries

Service,

Fisheries Statistics Division.

All product-weight poundage has been converted to a headless, shell-on
equivalent weight basis for purposes of analysis.

Based on the 1990 Consumer Price Index.
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Table XXVI. Selected Statistics Related to Louisiana Shrimp Processing
Activities of Specific Product Forms, 1973-90.

Value Price
Pounds® Current DeflatedP® Current Deflated®
Time Period # Firms 1,000 ----- $1,000s ~---- = e---- $/1b. ------

Raw Headless

1973-75 avg. 21 16,617 35,352 94,166 2.13 5.67
1976-78 avg. 23 22,973 65,460 139,777 2.85 6.08
1979-81 avg. 24 16,851 63,225 103,046 3.75 6.12
1982-84 avg. 25 15,618 67,747 88,652 4.34 5.68
1985-87 avg. 29 23,073 86,017 101,982 3.73 4,42
1988-90 avg. 28 17,146 65,835 69,773 3.84 4.07
Peeled (Raw and Cooked)
1973-75 avg. 17 5,497 7,104 18,887 1.29 3.44
1976-78 avg. 25 8,687 14,858 31,513 1.71 3.63
1979-81 avg. 20 9,889 21,143 34,014 2.14 3.44
1982-84 avg. 20 11,770 27,152 35,737 2.31 3.04
1985-87 avg. 21 18,942 36,929 43,636 1.95 2.30
1588-90 avg. 20 24,531 47,889 49,858 1.95 2.03
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Table XXVI. Selected Statistics Related to Louisiana Shrimp Processing
Activities of Specific Product Forms, 1973-90.

Value Price
Pounds® Current Deflated® Current Deflated®

Time Period # Firms 1,000s ----- $1,000s ----- = ---s- $/1b. ------

Breaded
1973-75 avg. 11 1,050 3,010 8,105 2.87 7.72
1976-78 avg. 9 818 2,933 6,343 3.58 7.75
1979-81 avg. 5 397 1,798 2,981 4.53 7.52
1982-84 avg, 3 188 933 1,221 4.96 6.49
1985-87 avg. 3 127 628 ‘ 748 4.93 5,88
1988-90 avg. 3 135 643 682 4.76 5.06

Other
1973-75 avg. 25 20,933 25,054 68,140 1.20 31.26
1976-78 avg. 21 22,608 33,638 72,433 1.49 3.20
1979-81 avg. 22 17,326 38,616 61,504 2.23 31.55
1982-84 avg. 18 11,471 29,071 38,027 2.53 3.32
1985-87 avg. 17 8,558 17,721 20,949 2.07 2.45
1988-90 avg. 13 6,202 12,020 12,946 1.94 2.09

Pounds associated with each product has been converted to a headless,
shell-on equivalent weight basis for purposes of comparison

Based on the 1990 Consumer Price Index

Prices of the different products are on the basis of a headless, shell-
on equivalent weight product

Source: Compiled from unpublished data provided by the National Marine
Fisheries Service
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Table XXVII. Selected Statistics Related to Leuisiana Shrimp Processing
Activities of Specific Product Forms on a Per
Establishment Basis.

Value
Pounds B Current Deflated
Time 1,000s 000 @ ee-mmmeesa--- $1,0008---------nr--
Period
Raw Headless
1973-75 778 1,665 4,420
1976-78 1,011 2,881 6,158
1979-81 714 2,681 4,373
1982-84 625 2,710 3,546
1985-87 802 2,985 3,546
1988-90 611 2,339 2,474
Peeled (Raw and Cooked)
1573-75 322 418 1,117
1976-78 . 358 605 1,302
1979-81 488 1,045 1,681
1982-84 599 1,371 1,801
1985-87 881 1,708 2,020
1988-90 1,214 2,371 2,467
"Other"

1973-75 844 1,014 2,759
1976-78 1,194 1,793 3,792
1979-81 791 1,762 - 2,799
1982-84 637 1,615 . . 2,113,
1985-87 503 1,042 1,232
1988-90 447 844 905

187



"sponpoad 19ylo ssavoxd seya sijuerd dwutiys asoyl epnTour ose saakofdwus Jo xaqumy

881

‘UOTSTAT( S$S2T1ISTIPAS SOTASYST ‘©IBQ IDTAXIS SITIYSTJ 2UTIeY [BUCTIEBN PIYsTTgndup :ao2anog

710'1 80T'1 80T°T  ZGT'T  #€1'T  €E€T'T  282'T . TLS'T G611 646 2¢Ls 16§ Twt "BAy
788 686 686 193 I10°1T <86 g70‘T  18Z'T  60T°T €SS  6%S  WES  BLS 0661
£06 L86 896 846 46 w6 0T 98%'T  0ZT‘T  T%9 €86  SLS €19 6861
796 LS0°1T g0T'T  9TT‘T  0Z0‘T 9/40'T 280°'T 6GS'T SIT'T 646 ¢SS T®S 6wl 8861
£0T'1 880°1 890°T  9/2°'T 86¢‘T L£T'T 8T6'T  T€8°'T  02Z°T 9SS 109 €9 €68 (861
£91'1 06€°1 6Zh'T  8S®'T  9IE‘1T  STE'T  €TS'T  TL9°T  TIE'T 8SS MLS  6Z9%  hI8 9861
$90°1 CET'T (80°'T  98T'T  8TIZ'T T9T°'T ~OL%'T  009'T €8CZ'T 985S TLS 629 0S8 c86T
“davy 29 AON 120 dag any mr unp Aey ady Jaey Qqog uep * geag

"06-686T ‘el103085 Fulsssdoxg dwriys s,eueisIno] ut Juswfo1dwy Tenuuy pue ATYjuoy

"TIIAXX- 21QEL



68T

‘BpTIO0[d ul Inoxl pearyoadg Jo 391p =1deas =2y

112nK) Ys1J 03 1IFTys 1noxl pa(ys2dg ‘AIenuel ul se ‘9oIeds aie dwiIys uaya 'I9admoy
ay3 Suranp 3noay peTyoads Jo pooj @3eutuwepaid ayy aae dutays sexal ur eyl so93eIS (gHEI) I3ung

® axe dmiays piseuad J[n8 sisiem suiew syl ul aie

axe dutays Aqutd Jeyy sa93eas (8461) [I°uie(g

k4
*(sa10ads
* I9umms
£
‘391p S3T jJo uogaxod jueoiytuldls
um1q oeTd uaym Jeyl s$9IEIS (8G6T) TT2uieq 2

*(g661) T11°ureq Aq dutays 3sefur o3 paumssy

Ispuncld uIayinos
Inoal paryoadsg

mig Hoeld

I9je0ol1) SIIUB[LV

umiq Jsuueyy ‘Yystypey

' sseq yinouw-afieT uisylioyN
SsBg MO[[2X

1en Bag 10 peayplejy

ys1yaep [resdoayjen

Us13jied anig

Japunog-ual ‘Butaxsy ‘wked1g ‘yoel[diys ‘ysTIauog
18 10303111V

2a1e8urag

y1eys 11ng

(119q11H puer uepio[) EBWS[315043a| SAUIUOT[EIEg

gc(SPUUATOUBTEN puE JaTan)) SMSGNQau UGTISOUAD

mﬁmswmccﬂqv STW010 SEIU030gd

PAm:mmccHAV STIE npun Tos0doaoln

(snaeuul]) BIE[[900 SOAOUIEI0S

'S SnIT3doIOTH

Fﬁmvmawomqv Taploures

(11TH) BITIII9IWO STOIOH

(snavuul]) ST[eF SAUIY2ID[ED

(112402 1H) BUTIEW BI3EY

(Inaso) STNJEOIN] SNIN[E3IO]
(snaruut) SNINES sdO[4
(epedeoeT) E[N1BdS Shieasoside]

| (Inenga]) BUTqes SI3EASEQ

(eTuey pue Ia][TW) Seone[ SnUI{iPyoIE)

Jwey UOWMWON

satoadg

dutiys preeuad uo Buipee3y se (ggeT) T1T2uleq Io (GHe1)x23ung Aq PaTITIUAPI YSId "XIXX 21qel



061

ddasn LON dAdWNN

dTdY¥YIL STHL

XXX 91qBL



161

8'0¢ z ¢t 91T %9Y S60°€¢ 120°1¢EY 790°¢491 7861
AN S 1¢ £v0'8LY %6129 6v8°STh Z16'0¢1 £861
Y62 L'EE %22 68Y 8S€°29 9598°9¢Y 869° €Y1 7861
z° 1€ L€ z€9'Ley 61Z2°2¢ LI7°50% S9%°9¢T 1861
1°0¢ £°6¢ 716 10% 0€6 '8¢ 786 ZhE 086021 0861
. ‘3aw
2°9¢ 967 £69'8Z¢ STE LE 89¢°162 69¢'98 6L-GL61
1742 L°1¢€ AL A 9¢8°69 9£0° L8E 189°221 6L6T
882 L 1e £90°06¢ Zev'1e S£9°81¢ 878 ‘001 8L61
1742 €62 LT0'72¢ £veEHT v89° 162 £8T°L8 LL6T
LS 0°62 TLS 60¢E 80L°%¢ 798" 4.2 099 6L 9.61
961 6°2¢ L6807 S0E‘0¢ 229841 1L6'0Y SL6T
_ ‘3ae
A T/ 9742 L1691 %68 81 0%z 91 zZecon vL-0061
761 812 89L'691 BEE'BT oEw Lyl ST ¢ 7L61
A LS 279°661 8€9°9¢ 786741 LOS Y €L61
8762 98¢ 962 °C81 £6%° LY £08' %91 790" LY 2L61
S L2 9°1¢ Sen'L8T 719'02 128°9¢1 78T ¢y TL61
L 82 L1E 6%5°02T $ (BE'TIT S z91'601 § Z19'we  $ 0461
R ©-------SIBTTOQ Q00 T~~~ ---=-e--v--meoaenn
35E9YIN0S 1e210] oTIURIIY 18301 FIN9 BUBTSINOT aeay
Jo 3 se ITno 3o % se 35e9dYIN0G yanesg .
PUETISTINOT] BUBTSTNOT .

"06-0L6T ‘s3urpue] durays oIIUETIV YInog pue ‘uolBeY FINH ‘BURISTNOT ' IXXX PIqQEL



g6l

90TAJ3G S3TI8YSTJ AUIIPK [PUOTIBN @yl Aq papiaoad ewiep paysiyqndun :3danes
rANAY 8°9¢ 619°6LY LET 09 Z87'S1Yy 786'751 0661
“Fae
0°'Z¢ 6°6¢ %97 ‘%06 TZw'ss £v8 ' 8yYy £9T°191 68-5861
1
6T 8'¢¢ 7962wy 82 LG 8.2'68¢ ST 0ET 6861
TAA T 9n8 " H9% T0% 66 Sht 60% S09 671 8861
9°8¢ 98¢ gEv' s 748'SYy 1IN AA Z22°%81 L1861
L°TE 6" 9¢ £8T°1¢€9 T1£2°69 966 '696 859902 9861
%' 6¢ £ €¢ %62 65Y 8T¢ ¢S 9/6'50Y 96T°'GET 6861
*Gae
L 62 % €E SOT wsw 861 6% L97€° v0Y %20 °6ET %8-0861
B e R SIPTTOQ QOO0 T-----#==*cseccmmmmmenen
uwmwﬁuﬂ_ow ._“muo.ﬁ UﬂquHu< HMUOH Jind mﬁMHm.__:._o.H e xR
Jo § se JIno Jo % se Js5eayineg Janog
BPUBTISTINOT] BPUBTSTINOT
‘06-0/61 ‘sSulpue] dwtays 513uRTIV yinog pue ‘uoidsy J[no ‘euUrTISINOT]

"IXXX °1qel



Table XXXII. Current and Deflated Price of Louisiana Shrimp Landings and
Consumer Price Index (1980-100)

Current Consumer Price Deflated

Price Index (1980-100) Price

($/1b.) ($/1b.)
1970 0.60 0.471 1.27
1971 0.74 0.491 1.50
1972 0.89 0.508 1.76
1973 1.19 0.539 2.22
1974 0.85 0.598 1.42
1970-74 avg. 0.83  e--e- 1.60
1975 1.21 0.653 1.85
1976 1.53 0.691 2.21
1977 1.32 0.733 1.80
1978 1.52 0.791 1.92
1979 2.47 0.881 2.80
1975-79 avg. 1.1 eee-- 2.10
1980 2.10 1.00 2.10
1981 1.91 1.10 1.73
1982 2.50 117 2.14
1983 2.68 1.21 2.22
1984 2.11 1.26 1.67
1980-84 avg, 2.23 e 1.94
1985 1.82 1.29 1.41
1986 2.20 1.33 1.66
1987 2.46 1.38 1.79
1988 2.30 1.44 1.60
1989 2.05 1.50 1.36
1985-89 avg. 2.17 e 1.57
1990 2.02 1.58 1.28

Source: Unpublished data provided Ly the National Marine Fisheries Service.

193



Table XXXIII. Deflated Value of Shrimp Landings in Louisiana, the Gulf
Region, and the South Atlantic, 1970-90 (1980 CPI=100)

Year Louisiana Gulf Total South Atlantic

1970 $ 73,486 $ 231,766 $ 24,176
1971 88,155 278,658 41,984
1972 92,646 324,415 34,435
1973 82,572 320,935 49,421
1974 53,838 246,538 30,666
1970-74 avg. 78,149 280,662 36,136
1975 62,743 273,541 46,409
1976 115,282 397,777 50,229
1977 118,616 405,012 33,120
1978 127,494 402,826 39,737
1979 139,252 439,314 74,729
1975-79 avg. 112,677 383,694 . 48,845
1980 120,980 342,584 58,930
1981 123,643 367,325 29,188
1982 122,714 364,531 53,252
1983 108,281 343,961 51,443
1984 113,453 ' 341,809 26,245
1980-84 avg. 117,814 352,042 43,812
1985 104,722 314,466 41,300
1986 155,265 425,211 49,009
1987 133,591 346,310 33,265
1988 104,182 285,129 38,580
1989 86,556 256,220 38,095
1985-89 avg. 116,863 325,467 40,050
1990 96,532 262,169 37,946

Source: Unpublished data provided by the National Marine Fisheries Service
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Table XXXIV.

Deflated Value and Deflated Prices of Shrimp Landings in
Each of the Gulf Region States, Selected Time Periods,

1970-90.

State
Fleorida .
Time Period (West Alabama Mississippi  Louisiana Texas
Coast)
Value ($1,000s)

1970-74 33,339 26,5313 7,543 78,149 134,906
avg.
1975-79 51,130 42,648 12,497 112,677 164,741
avg.
1980-84 42,072 33,185 14,115 117,814 144,857
&Vg.
1985-89 29,578 29,256 18,702 116,863 131,069
avg.
1990 15,994 19,541 16,216 96,532 113,887

Price (§/1b.) ' "
1970-74 2.12 2.82 1.69 1.60 2.43
avg.
1975-79 2.84 3.43 2.56 2.10 3.40
an.
1980-84 2.51 3.04 2.35 1.94 2.85
an,
1985-89 2.28 2.58 2.09 1.57 2.38
avg,
1990 1.92 2.09 1.70 1.28 1.97

Source: Unpublished data provided by the National Marine Fisheries Service.
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Table

XL. Comparison between Gunther’s catch in 313 hours of trawling

with LDWF’s catch in 324 hours of trawling.
reported by Gunther included.

Species

Only species

T T e R L D N S R L A S oy e T — O ———— e . i i L S - T —— — T — T A S L e A v v e S o —— ———— — ot —

Bay anchovy

Gulf menhaden

Sand seatrout
Atlantic croaker
Sea catfish

Spot

Atlantic bumper
Gafftopsail catfish
Bay whiff

Atlantic threadfish
Fringed flounder
Silver perch
Atlantic cutlass
Least puffer
Atlantic spadefish
Hogchoker
Harvestfish
Southern kingfish
Banded drum
Atlantic moonfish
Bighead searobin
Inshore lizardfish
Lined sole
Southern flounder
Star drum

Blackcheek tonguefish

Spotted seatrout
Spanish mackeral
Crevalle jack
Atlantic stingray
Gulf butterfish
Sheepshead
Lookdown

Silver seatrout
Florida pompano
Southern hake
Smooth puffer

*DWLF catch divided by Gunther catch.
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Table XLI. Total and Component Value Added Per Product Pound Estimated from
Survey of Gulf of Mexico Shrimp Procesors, 1987.

S/LB
PUD CANNED BREADED
labor .234 .333 .430
salaries .050 .085 .033
taxes .026 L1132 .040
overhead .072 .152 .157
rents/fees .053 L3774 .067
profit .158 L400 .310
total .593 1.476 1.037

Source: Roberts and Keithly (199%91).
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Table XLII. U.S. Imports of Shell-on Shrimp, Selected ports, by Size,
Millions of Pounds, Product Weight, 1981-88.

Count 1981 1982 1983 1984 1985 1986 1987 1988

15 13.5 15.5 15.5 19.9 22.6 16.2 20.0 14.6
15-20 12.3 13.1 l4.6 .18.2 16.8 14.9 16.3 13.1
21-25 B.6 11.1 12.8 17.2 19.6 17.6 16.0 13.3
26-30 8.5 10.1 11.5 17.8 22.4 21.2 18.0 17.9
31-40 12.6 15.1 17.4 26.1 30.1 31.3 33.2 37.0
41-50 6.1 9.2 9.9 13.8 16.1 18.1 21.3 30.8
51-60 3.2 5.0 5.8 8.7 10.0 10.1 12.4 16.8
61-70 2.8 3.9 3.9 5.9 7.5 6.4 10.2 9.3

71+ 3.6 4.3 6.1 10.9 10.3 10.1 14.7 10.1
pleces 1.8 2.3 3.4 4.1 6.0 6.3 5.2 4.6
unclas 51.0 62.5 73.5 38.3- 11.5 11.3 12.6 13.5
Total 124.0 152.1 174.5 180.8 172.7 163 .4 179.9 180.3

Source: Roberts and Keithly (1991).

Totals may not add to 100, due to rounding.

Note:

207



Table XLIII.

U.S. Imports of Peeled Shrimp, Selected Ports, by Size,
Millions of Pounds, Product Weight, 1981-88.

Count 1981 1982 1583 1984 1985 1986 1987 1988
15 7 .9 .2 1.0 .8 .5 1.9 .6
15-20 1.7 1.5 1.3 1.4 1.1 1.4 2.7 1.8
21-25 1.5 1.4 1.6 2.1 1.7 2.2 4.6 2.3
26-30 1.9 1.5 2.0 2.6 2.5 2.6 5.3 3.2
31-40 2.5 1.9 2.7 3.7 4.2 3.0 8.8 6.2
41-50 1.2 1.1 1.8 2.2 2.6 1.7 4.3 3.9
51-60 .6 .8 1.5 1.5 1.9 1.6 3.3 i1
61-70 .5 .6 1.3 1.6 1.6 2.1 2.6 3.0
71+ 13.1 29.0 44.1 36.7 42.7 43.1 37.7 32.5
pieces 2.6 2.3 4.0 3.7 4.3 4.5 2.0 1.3
unclas. 18.9 13.4 ©  10.1 3.8 4.1 10.6 7.6 3.1
Total 45.4 54.5 71.2 60.3 67.6 73.2 80.7 60.9
Source: Roberts and Keithly (1991).
Note: Totals may not add to 100, due to rounding.
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Appendix A - History of Louisiana’s Shrimp Laws
.

Introduction

What follows is a chronological history of Louisiana‘’s shrimp
laws, plus some relevant other statutes. This history was compiled
by reviewing Louisiana statute books from 1807 (the earliest volume
available) through 1991 in the Hebert Law Center Library at
Louisiana State University.

Until 1950, when Louisiana statutes were codified, Louisiana
statutes generally referenced themselves as amendments to prior
acts of previous vyears. However, since 1950, when Louisiana
wildlife and fisheries laws were codified as Title 56 of the
Revised Statutes, newer acts have referred to "sections®" of Title
56 that are being amended or added.

It is interesting to note that the 3 topics most often
addressed in these statutes are the delineation of the
inside-outside shrimp 1line, the dates for seasons, and the
regulation or prohibition of certain types of gear. The difficulty
in "legislating" these 3 topics, and perhaps other shrimp matters,
could indicate that these topics are better left to Wildlife and
Fisheries Commission regulation, subject to legislative oversight
of the Commission, as is now the case in setting shrimp seasons.

While the current structure for management of the Louisiana
shrimp fishery is for administrative matters to be the
responsibility of the Department and for policy matters and
necessary regulations to be the responsibility of the Commission,
this structure, as the chronology shows, has had a very complex
development.

Chronological History of Shrimp Legislation in Louisiana

1886 - Act 106. All state owned waterbottoms may be used as a
commons by all the people of the state :for the
purpose of catching oysters and other
shellfish. (emphasis added).

1904 -~ Act 85. Established the basket as the standard measure
for weighing shrimp, a basket containing
seventy pounds of shrimp.

1908 - Act 144. Established a Commission for the Conservation
of Natural Resources, composed o©of seven
members, to study natural resources of the
state and recommend what legislation for the
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1910 ~ Act 172.

1910 - Act 245.

1912

- Act 127.

conservation of natural resources would be
advisable.

Created an eight member Conservation
Commission to regulate natural resources in
Louisiana who were to designate a Chairman
from among their members. 3 members were ex-
officio state officials and 5 were to be
appointed by the Governor.

First comprehensive statute for shrimp.
Illegal to catch shrimp using a seine in
excess of 120 fathoms, except as provided in
this statute. Illegal to draw a seine or
other devices 50 fathoms in length or longer
without paying a license fee. Established a
license on shrimp seines: seines 200-1,000
feet in length, $10 residents, $50
nonresidents; on seines over 175 fathoms in
length, an additional license of $1 for each
twenty fathoms for residents, $5 for each
twenty fathoms for non-residents. Established
a closed season from June 1-July 14.
Empowered the Board of Commissioners for the
Protection of Birds, Game, and Fish to issue
regulations for shrimping. Required seines to
be tagged with an official license tag. Made
it illegal to seine for shrimp in the waters
of the state "from a boat provided with such
means of propulsion as steam, gasoline,
electricity, compressed air, or any power or
device other than ocars or sails."

Established " a Conservation Commission,
composed of 3 Commissioners appointed by the
Governor; and specifically put shellfish,
including shrimp, under its regulation. The
Commissioners were to be people informed, "in
whole or in part" (sic), on wildlife, game,
and the requirements for its conservation;
oysters and salt and fresh water fish of the
state; and the forestry and mineral resources
of the state. Empowered the Commission to
issue regulations for the comprehensive
control of shellfish. 'Created a Conservation
Fund and provided that all funds collected by
the Conservation Commission shall be paid into
the State Treasury for the benefit of the
Conservation Fund. This Commission superseded
the Board of Commissioners of Birds, Game, and
Fish and the Oyster Commission.
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1912

1914

1914

1916

1916 - Act 193.

1918

- Act 168.

- Act 45.

- Act 59.

- Act 66.

- Act 8s6.

Comprehensive shrimp regulation statute that
amended Act 245 of 1910. Illegal to catch
shrimp using a seine longer than 60 fathoms
except as provided therein. Set 2 closed
shrimp seasons, Dec. 1 - Feb. 1 and June 1 -
July 1. Added a minimum mesh size for shrimp
seines of three~quarters of an inch square.
Increased seine license fees. Allowed for the
catching of salt water fish or crustaceans in
a shrimp seine while shrimping, without
obtaining an additional license therefor. .

It is the duty of Conservation Agents to see
that every person seining, shipping or dealing
in any way in any of the natural resources of
the state in the territory assigned to an
Agent has the proper license in possession.

Comprehensive shrimp regulation statute.
Illegal to catch shrimp using a seine longer
than 40 fathoms except as provided therein.
Set 2 closed shrimp seasons, Dec. 1 - Feb. 15
and June 1 - July 15. Increased seine license
fee. Licenses must be in possession at all
times.

Creates the Department of Conservation,
directed and controlled by an official known
as Commissioner of Conservation, appointed by
the Governor, who should be "informed", in
whole or in part, on the subject of the
wildlife, game, and fish and the requirements
for their conservation, oysters, salt and
fresh water fish of the state, and the
forestry and mineral resources of the state.
There shall not be any attorney other than the
Attorney General paid to represent the
Department.

Repealed the prohibition on the use of a
machine-powered boat for catching shrimp.

All salt water shrimp found in the waters of
the state are declared to be the property of
the state. "First mention of inside and
cutside waters, which are not defined. First
regulation of trawls, a prohibition on the use
of trawls in any of the inside waters of the
state when doing so is determined by the
Department of Conservation to be detrimental
to the interests of the state. Allows the
catching of shrimp for canning or drying
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1918

1920

1924

1924

- Act 105.

- Act 68.

- Act 69.

-~ AcCt 140.

purposes in closed season by trawls from any
of the outside waters of the state with a
permit and 1license from the Department,
provided said shrimp do not measure less than
4 inches in length. Unlawful to sell shrimp
during closed season except that shrimp four
inches long or longer caught in ocutside waters
can be sold.

Reaffirms Department of Conservation and
Department of Conservation control over
shellfish. Empowers the Commissioner to
appoint Conservation Agents. Gives Department
extensive search authority upon good cause to
believe there has been a violation of the law.

Specifies that the control of shrimp industry
is vested in the Department of Conservation,
which may 1issue rules and regulations
concerning shrimp fishing. The first
delineation of what constitutes inside and
outside waters is set forth. Makes it illegal
to pack, can, or dry shrimp caught in the Gulf
of Mexico outside the 3 mile limit during
closed season. Bait shrimp allowed to be
taken at any time. Unlawful to take shrimp
from Louisiana waters for sale or drying or
canning that measure less than 4 inches in
length from the "tip of the spear of rostrum

to the end of tail fan". Specifically
provides for a shrimp trawl license for the
first time. Licensed persons allowed to

catch, dry and can "six barbe" during the
closed season and open season. Allows the
Department of Conservation to prohibit the use
of trawls in inside waters when the Department
finds that such usage is detrimental to the
interests of the state. License fees turned
into the state treasury and placed to the
credit of the Department. Department
authorized to fix 1license fees for devices
other than seines or trawls. First severance
tax on shrimp set forth. Established licenses
for shrimp canning or packing plants and
drying platforms. Allows for shrimping gear
to be confiscated.

Prohibits the drying of fish on shrimp or fish
drying platforms during the months May-July.

Comprehensive shrimp statute. All saltwater
shrimp found in Louisiana waters are declared
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1924

1926

1926

1932

-~ Act 224.

- Act 103.

- Act 235.

- Act 50.

the property of the state. Delineates inside

and outside waters. Specifies 2 closed
seasons, Dec. 1 - March 1 and June 15 - August
15. Increases shrimp severance tax. Illegal

to use a shrimp seine in excess of 10 fathoms,
a trawl, or other device without a license.

Requires the Conservation Commission to
prepare an annual report, including such
recommendations for legislation as it deems
wise.

Declared that all salt water shrimp existing
in the waters of the state and the hulls and
parts thereof are property of the state. The
control of the shrimp industry is specifically
vested in the Department of Conservation.
Inside-outside waters delineated. Made it
unlawful for any nonresident to catch salt
water shrimp in the waters of this state or to
can, pack, or dry in any factory or platform
in this state any shrimp taken from the waters
of this state. Closed season, all waters,
June 15-Aug. 15. Inside closed seasons Dec.
l-March 15 and June 15-Aug. 15. Can’t take
shrimp less than 4 inches long from the "tip
of the spear or rostrum to the end of tail
fin" - this restriction does not apply to
shrimp taken for bait nor to "sea bobs" or
“sea Dbarbes", License and severance tax
provisions. Unlawful to ship shrimp shells,
heads, and hulls outside the state. All
licensees shall <conserve for fertilizer
purposes all shells or bulls and heads of
shrimp for fertilizer purposes. These
provisions shall be broadly construed. Seines
10 fathoms in length may be used for catching
shrimp without a license. If devices other
than seines or trawls are used in catching
shrimp, the Department can fix a licepnse fee
in accord with seine and trawl license fees.

Reaffirms prohibition of drying fish on shrimp
platforms of Act 69 of 1924,

Comprehensive shrimp regulation statute. New
delineation of inside-outside shrimp line. 2
closed seasons established, March 1 - April
15th and June 10th - August 10th. Illegal to
use a seine longer than 5 fathoms or a trawl
without a license as provided herein.
Increases severance tax. Canning factories,
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1932

1932

1934

1940

1940

~ Act 134.

Act 206.

Act 193.

!

I

Act 10.

-~ Act 314.

packing plants, drying platforms and wholesale
dealers must keep records of their shrimp
transactions in the English language.

Department of Conservation empowered to
collect severance taxes on shrimp fished from
Louisiana waters and sent out of state and to
establish tax-paying depots for collecting the
tax.

Exempts contracts or agreements for seafood,
including shrimp, from antitrust violations.

First requirement of a 1license for shrimp
wholesalers and retailers. Prohibited the use
in Louisiana waters for shrimping of seines in
excess of 3,000 feet in length and trawls with
a spread of more than 100 feet. No vessel
allowed to operate more than one trawl at a
time. |

New delineation of inside-outside line. Makes
it a misdemeanor for any person, firm,
corporatlon to use or have in possession any
trawl in excess of 60 feet in length for the
purpose of catching shrimp. Illegal for
nonresidents to catch shrimp in the waters of
the state or to can, pack, or dry in any
factory or platform in this state any shrimp
caught from the waters of this state. Non~-
resident catching boats, freight boats and ice
boats must obtain a license from the
Conservation Commission for $2,000. If more
than 50 pounds of shrimp is found aboard an
out-of-state boat in state waters, this is
prima facie evidence that the shrimp were
illegally taken in state waters. Canning
factories, packing plants, drying platforms,
and wholesale dealers shall keep their
business records for 3 years. Establishes 2
closed seasons, March 1 - April 15 and June 10
- August 10. Provides for shrimp licensing
reciprocity agreements with other states.

Redefines inside-~-outside shrimp - line.
Establishes a $5 license fee for all resident
freight and ice boats carrylng shrimp from
Louisiana waters for sale in the fresh state,
or for canning, packing and drying in
Louisiana. Other provisions are similar to
those in Act 10 of 1940.
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1940

1942

1942

1942

1944

- Act 408.

- Act 80.

- Act 143.

- Act 145.

- Act 328.

A concurrent resolution to autheorize and
request the Department of Conservation to
establish a line between salt water and fresh
water.

Unlawful to take or to have in possession any
salt water shrimp less than 4 inches in
length.

Defines several terms used in shrimp statutes,
including "salt water shrimp", "length of
seines, trawls, or other netting", and "size
of the mesh". Vests the "exclusive control"
of the shrimp fishery and the shrimp industry
in Louisiana in the Department of
Conservation. Redefines the inside-ocutside
shrimp line. Sets 2 closed seasons for inside
waters, March 16th - May 15th and June 26 -
August 15. The restrictions prohibiting
nonresidents from taking or processing shrimp
in the state does not apply to citizens of any
state having a reciprocity agreement with
Louisiana. Fishermen can secure shrimp for
bait during closed seasons, provided they do
not take or have in possession shrimp taken in
closed waters in quantities over 105 pounds,
or half a barrel. Saltwater shrimp can’t be
caught in trawls or seines in inside waters
between the hours of sunset and sunrise.
First shrimp count law, 68 shrimp to the
pound. The count law does not apply to shrimp
taken or possessed for bait, to "Brazilian" or
“grooved shrimp" when taken between May 16th
and June 25th, nor to "sea bobs" taken at any
time. Ilicense fees due on the first day of
January each year. Shipments of shrimp made
to points outside the state must be registered
at some port of exit established by the
Department and certificates of export must be
obtained before such shrimp can be legally
transported out o¢f state. Vessels and
equipment used in illegal taking or
transporting shrimp may be confiscated by the
Department.

Comprehensive fisheries management statute.
"Fish" is defined to include "“shellfish"“.

Proposed constitutional amendment creating a
Department of Wildlife and Fisheries and a
Department of Conservation out of the former
Department of Conservation. Passed by voters.

215



1946 - Act 78.

1946 -~ Act 196.

Comprehensive shrimp regulation statute.
Among other provisions, it places exclusive
control of the shrimp fishery and shrimp
industry in Louisiana in the [Louisiana
Department of Wildlife and Fisheries.
Establishes a closed season for inside waters
of December 15 - March 15 and a closed season
for inside and outside waters of June 10 - the
second Monday in August of each year. Exempts
from the 68 count size limit established by
Act 143 of 1942 ™"Brasilian" (sic) or "grooved
shrimp" when taken between May 1 - June 11 of
the same calendar year and "sea bobs"™ taken
any time in open season. Established a seine
license schedule based on the length of the
seine in "feet", not fathoms. Sets a $10 fee
for each trawl 1in operation. Establishes
first shrimp vessel license, based on length
of the vessel. All vessels having this vessel
license shall be deemed to be shrimping solely
in Louisiana waters and all shrimp caught or
transported by such a vessel shall be deemed
to have been taken in Louisiana waters and
subject to the severance tax. If necessary
for severance tax collection for shrimp
transported out of state, a port of exit can
be established beyond the boundary of the
state. Vessels owned by residents of a state
that has entered into a reciprocal agreement
with Louisiana may be licensed by Louisiana to
engage in shrimping or freighting operations
in a specifically delineated zone that
generally consists of Louisiana waters east of
the East Pearl River and the Mississippi
River. First license requirement for shrimp
wholesalers’ agents and for shrimp retailers.
Shrimp severance taxes are computed on shrimp
in the fresh state as of delivery to the first
purchaser and shall be paid by him. Vessels,
airplanes, or other forms of transport used in
the illegal taking or transportation of shrimp
can be seized. For purposes of this Act, the
jurisdiction of the courts of any parish shall
extend to the 1limits of +the state’s
sovereignty over tidal waters and the bottoms
thereof. The Act contains other provisions
governing legal proceedings engaged in by the
Department.

Comprehensive fisheries regulation statute.
"Fish" defined to include shellfish.
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1946

1848

1948

1248
1248

1948

1950

1952

- Act 210.

Act 36.

Act 51.

Act 329.
Act 385.

Act 386.

Act 544.

Act 57.

Prohibits non-resident commercial fishermen
from catching or taking any shrimp or
operating a fishing becat for shrimping from
Louisiana tidal salt waters known as
"restricted tidal waters" and defined herein.
Illegal for non-resident commercial fishermen
to catch shrimp in other than "restricted
tidal waters" of the state unless a 5200 non-
resident commercial fisherman’s license and a
$2,500 non-resident commercial fishing boat
license have been obtained.

To create a Director of Commercial Fisheries
and Trapping, appointed by the Governor.
Gives the Director regulatory authority over
shrimp.

Defines inside and outside waters for
shrimping. Establishes a 68-count size limit
for shrimp, which doesn’t apply to shrimp
taken for bait. The count law doesn’t apply
to "Brazilian" or "grooved shrimp" when taken
between April 15 and June 21st but does apply
to them from the second Monday in August to
May 1. Establishes 2 closed seasons for
inside waters, February 15 - April 15 and June
21 - the second Monday in August of each year.

Adopts the Gulf States Marine Fisheries
Commission interstate compact.

Comprehensive fisheries regulation statute.
“"Fish" defined to include "crustacea'.

Comprehensive fisheries regulation statute.
"Fish" includes '"shellfish", Establishes
Division of Commercial Fisheries and a
Commissioner of Commercial Fisheries and
Trapping with regulatory authority over
shrimp. .

Comprehensive shrimp regulation statute.
Defines minimum mesh size for shrimp seines,
trawls, or other devices as three-fourths of
an inch "bar" or one and one-half of an inch
stretched, except for taking bait. Repeats
count law provisions of Act 51 of 1948.
Severance tax increased.

Proposed Constitutional amendment to establish
a Louisiana Wildlife and Fisheries Commission
of 7 members, directed by a Commissiocner, to
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1952

1952

1954

1954

1954

1954

1956

1956

1958

Act

Act

Act

Act

Act

Act

Act

Act

Act

267.

627.

251.

348.

476,

595,

9z.

352,

53.

have general control and management of the
Commission. The functions of the Louisiana
Department of Wildlife and Fisheries and the
Commissioner of Wildlife and Fisheries are
transferred to the Commission. Functions of
Commissioner are to be administered under the
guidance of the Commission. Passed by voters.

Sets license fees for shrimp seines and trawls
based on length and for shrimp vessels, based
on length.

Establishes license fees for shrimp seines and
trawls, based on length, and shrimp vessel
license fees, based on length. Establishes
gear and vessel licenses. A boat licensed for
commercial fishing may engage in shrimping
without an additional license.

Sets size limits for shrimp trawls used in
Vermilion Bay and East and West Cote Blanche
Bays.

Sets two shrimp seasons for inside waters.
Exempts bait shrimp fishermen from closed
season restrictions. No shrimp can be caught
in trawls or seines in inside waters between
sunset and sunrise. Any vessel not tied up in
port during these 2 closed seasons in inside
waters, can have 1in possession on board a
trawl longer than 16 feet unless the vessel is
in the actual process of moving into outside
or open waters.

Established a sanctuary from shrimping in Lake
Catherine and a portion of lLake Pontchartrain.

Sets two shrimp seasons for inside waters.

(?)

Extensive delineation-of inside-outside water
"line" for shrimping.

Permitted trawling for bait shrimp in the
portion of Lake Pontchartrain made a sanctuary
by Act 476 of 1954.

Comprehensive shrimp regulation statute.
Defines several terms used in the shrimp
statutes, including "salt water shrimp".
Defines the inside~outside shrimp line. Makes
it illegal for a boat to use 2 or more trawls
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1960

1960

1962

1964

~ Act 160.

- Act 515.

- Act 452.

- Act 490.

at the same time in inside waters. No trawl
greater than 50 feet can be used in inside
waters, and no trawl shall be used in closed
waters. Established a sport shrlmper license.
Established 2 seasons in inside waters,

December 21 - April 30 and July 1 to the thlrd
Monday in August of each year. Established a
count-size law of an “average" of 68 shrimp to
the pound, except during the open season from
May 1st to June 30th, when there is no count
restriction and from November 15th - December
20th, when there shall be no count limitation
on the brown, or Brazilian type shrimp. There
is no count restriction on "sea bobs" or for

shrimp taken legally for bait. Contains
shrimp gear and vessel license fees. Numerous
provisions with respect to judicial

proceedings for violations of shrimp statutes.

Establishes the Department of Wildlife and
Fisheries, the office of Commissioner of
Wildlife and Fisheries and the Ilouisiana
Wildlife and Fisheries Commission.

Establishes Lake Catherine and a portion of
Lake Pontchartrain as a sanctuary from
shrimping.

Extensively delineates inside-outside line and
appends a descrlptlve map. Establishes a
spring open season in inside waters, opening
no earlier than May 1 and no later than May 15
at the discretion of the Wildlife and
Fisheries Commission and extend for a 60 day

period. Establishes a fall open season in
inside waters from the 3rd Monday in August -
December 21. No closed season in outside

waters., Count-size limit of 68 shrimp to the
pound, except during the spring inside waters
open season, and from November 15 to December
20th where there is no restriction on count
for brown, or Brazilian shrimp. There is no
count law for "sea bobs" or “six barbes", or
for legally taken bait shrlmp

Trawling in inside waters not allowed during
the closed season. Specifies legal gear for
bait shrimping. No vessel may trawl for
shrimp with more than 2 trawls and no trawl
over 50 feet 1long can be used in inside
waters.
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1966 - Act 54.
1966 - Act 99.
1966 - Act 190.
1966 - Act 421.

1968 -~ Act 53.

1969 - Act 60.

Changes statutory dates for spring open season
in inside waters. The spring season commences
not earlier than May 1 nor later than May 25
at the discretion of the Commission and
extends for a period of not less than 50 nor
more than 60 consecutive days thereafter.

Authorizes and requests the Louisiana Wildlife
and Fisheries Commission to clear the debris
and obstruction caused by Hurricane Betsy in
Louisiana’s shrimping waters.

No person shall use a trawl for taking shrimp
at night in Calcasieu Lake. Butterfly nets
may be used night and day in Calcasieu Lake,
Calcasieu River, and Calcasieu Ship Channel in
Cameron Parish during open season.

First regulation of beam trawls and butterfly
nets used in shrimping. Minimum mesh size for
these 2 types of nets is five-eights of an
inch "bar" and one and one-fourths inch
stretched, Use of beam trawl and butterfly
nets shall "in no way" impede normal
navigation. Each such net must be equipped
with not less than 2 navigation lights when
used one-half hour after sunset to one-half
hour before sunrise.

Specifies gear that may be used for catching
bait shrimp.

Open seasons for all or part of the inside
waters may be set by the Commission, including
the right to open or close seasons from time
to time other than during the regular seasons.
Opening of the season shall be based on the
best technical data presented to the
Commission that marketable shrimp are
available. Seasons can be opened or closed at
regular meetings of the Commission or at a
special meeting, with 7 days notice. The
Commission is to fix no less than 2 open
seasons for all inside waters. One of these
seasons is to commence not later than ‘May 25
and remain open a minimum of 50 days or until
technical data indicates a need for closure to
protect the forthcoming white shrimp, and the
other season is to begin on the third Monday
in August and remain open until December 21.
No open season is to begin on a Sunday.
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1971 - Act 179.

1971 - Act 504.

1972 - Act 203.

187 - Act 772.

1974

1974 - Act 14.

1974 - Act 490.

1974 - Act 717.

During the open season in inside waters, no
vessel rigged for double trawls, nor any
"Biloxi type" vessel, single or double rigged,
shall trawl in inside waters, except within
Breton Sound and Chandeleur Sound, where they
may trawl up to the outermost points of the
main land mass in open season.

Specifies the gear that can be used for bait
shrimping . No shrimp can be taken in inside
waters using a butterfly net, paupier, trawl,
night trawl, or beam trawl except as otherwise
provided by statute.

First delineation of the inside-outside line
by coordinates.

Constitutional amendment to exempt commercial
diesel-powered shrimp boats from the ad
valorem tax. Passed by voters.

Article IX §6 of the Louisiana Constitution.
Established the Louisiana Wildlife and
Fisheries Commission as a constitutional
agency.

Establishes a 1loan guarantee program for
shrimp fishermen, the Commercial Shrimp
Fisherman Loan Guaranty Security Fund. $5
million is appropriated to the fund, and the
maximum loan guarantee per shrimper is $5,000.
Find the Fund necessary because the commercial
shrimp industry is on the verge of destruction
due to the devastating effect of natural
catastrophe on the shrimp resource and
equipment of shrimpers and the crippling
affect of the worldwide energy crisis on the
operating costs and market prices applicable
to these fishermen. No new applications for
loan guarantees are to be accepted after July
1, 1975.

Wildlife and Fisheries Commission given the
authority to set special shrimp seasons for
all or part of the inside waters, in addition
to the Commission’s other authority to set
seasons.

Redesignates the section numbers of the
wildlife and fisheries statutes. Changes the
Department of Wildlife and Fisheries to the
Wildlife and Fisheries Commission and the
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1974

1975

1975

1976

1977

1977

1977

1978

1979

Act

Act

Act

Act

Act

Act

Act

Act

245,

815.

238.

83.

127.

549.

295.

284,

position of the "Commissioner" of Wildlife and
Fisheries to "“Director" of the Wildlife ang
Fisheries Commission. Sets forth the powers
of the Commission.

Article @ IX, Section 1, of the 1974
constitution makes the Louisiana Wildlife and
Fisheries Commission a Constitutional agency.

Bait seines longer than 30 feet but not
exceeding 100 feet in length can be used for
taking only south of the saltwater-freshwater
line, as delineated by statute.

Reestablishes the Commercial Shrimp Fishermen
Loan Guarantee Security Fund and reallocates
the $5 million to the Fund.

Commission empowered to adopt rules and
regulations for a bait shrimp dealer’s permit
and to allow for the taking of live shrimp by
permit holders during the closed season
between the spring and fall shrimp seasons.

Creates the Department of Wildlife and
Fisheries and places the Wildlife and
Fisheries Commission in the Department.

Delineates inside-outside shrimp line.

No shrimp vessel, during the open season,
pulling 2 trawls, nor any Biloxi type vessel,
single or double rig, can trawl in inside
waters - except within Breton Sound and
Chandeleur Sound, in which sounds they may
trawl up to the outermost point of the land
mass in open season. Provides for penalties.

Defines the terms "double rigged" and "double
trawls" for purposes. of the prohibition on
trawling in inside waters. "Double rigged® or
"double trawls" is defined as two trawls, each
trawl being fifty feet or less in length along
the cork line.

Comprehensive shrimp regulation statute.
Commercial shrimp vessels may use a test trawl
not exceeding sixteen feet without additional
license provided that a license fee has been
paid on one or more larger trawls. A sports
fisherman may use a trawl not to exceed 16
feet in open waters in open season without
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1879

~ Act 28e6.

1879 - Act 291.

1579

- Act 458.

payment of license. Sports shrimpers daily
limitation is 100 pounds in the aggregate at
any one time per day to each boat irrespective
of the number of persons thereon. The holder
of a commercial shrimp seine or trawl license
may sell, in addition to legal size shrimp,
any legal size fish or crustaceans caught in
his shrimp seine or trawl and the holder of a
trawl license may sell fish taken with pole or
line or cast net without the payment of
additional licenses. Any person selling his
catch is considered a commercial fisherman and
must have the necessary licenses. No vessel
shall be used to transport shrimp taken in
Louisiana waters to points out of state unless

severance taxes have been paid thereon - or
due arrangement has been made for payment with
the Commission - at the port of exit

designated by statute.

Shrimp trawl must have a mesh size of at least
three-fourths of an inch bar or one and one-
half inch stretched. A beam trawl or
butterfly net must have a mesh size of at
least five-eighths of an inch bar or one and
one-fourth 1inch stretched. No trawl, beam
trawl, or butterfly net can be used in closed
waters. A bait seine is the only seine that
can be used in closed waters. No shrimper can
use a double beam trawl or butterfly net with
individual nets measuring more than 12 feet
horizontally or vertically each, or a single
beam trawl or butterfly net greater than 22
feet horizontally or vertically. Operation of
beam trawls and butterfly nets cannot impede
or restrict normal navigation.

No vessel can pull more than one trawl, which
cannot exceed 50 feet, in inside waters except
that each vessel may, in addition to one
trawl, pull a test trawl. No vessel can pull
more than 2 trawls of 50 feet each, plus a
test trawl, in Breton and Chandeleur Sound.
"Test trawl" means a trawl not longer than 16
feet, which is exempted from licensing. No
vessel can pull more than 2 trawls and one
test trawl in outside waters.

Provides that the total of outstanding loans
made pursuant to the Commercial Shrimp
Fisherman Loan Guarantee Fund, shall not
exceed $500,000 at any time.
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1979

1580

1980

19821

1981

1581

1982

1982

1982

..1983

Act

Act

Act

Act

- Act

- Act

~ Act

- Act

- Act

-~ Act

673.

817.

834,

157.

492.

850.

405.

729.

777.

515,

Establishes the Fisherman’s Gear Compensation
Fund.

During the May shrimp season, no one can use a
trawl for catching shrimp that has a mesh size
of less than five-eighths of an inch bar or
one and one-fourth inch stretched.

Established Commercial Fisherman’s Fuel
Compensation Fund.

Estaklishes a preference program for
governmental entities in Louisiana for
purchases of Louisiana products, when the cost
of a Louisiana product does not exceed the
cost of an out of state product by more than
5%. To come under this preference, shrimp
must be harvested in Louisiana seas (sic) or
other waters or harvested by a person who
holds a valid appropriate commercial license
from the Department of Wildlife and Fisheries.

Louisiana commercial shrimping licenses, both
resident and non-resident, shall be obtained
from the Department of Wildlife and Fisheries
during the one-month period from January 1
through February 1 of each calendar vyear.
Sets resident and non-resident license fees.
License for a newly acquired vessel obtained
at a time other than January 1 ~ February 1,
the appropriate licenses can be acguired
within 45 days after acquisition of the
vessel.

Established the Louisiana Seafood Promotion
and Marketing Board.

The term "shellfish" used in Louisiana
fisheries statutes is defined to specifically
include shrimp.

The term "“beam trawl" used in Louisiana shrimp
statutes is defined.

Decreases the minimum mesh size for shrimp
trawls from three-fourths of an inch bar and
one and one-half inches stretched to five-
eighths of an inch bar and one and one-half
inch stretched.

No resident nor non-resident shall possess
shrimp on board any boat or vessel 1in
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1984 - Act 120.

1984 - Act 230,

1984 Act 255,

1984

Act 295.

1984 - Act 299.

1984 - Act 300.

..1984 .- Act 586.

Louisiana waters for commercial purposes
unless the required commercial shrimp licenses
have been obtained and are on the vessel or
boat.

When a decision to open or close a shrimp
season has been made by the Commission, the
decision won’t take effect for at least 72
hours after notice to the public.

Increase commercial fishing licenses,
including shrimping licenses, by $5 each to
fund the Seafood Promotion and Marketing Fund
established by this Act. Funds the Louisiana
Seafood Promotion and Marketing Board.

A person on a vessel can use a double beam
trawl or butterfly net having individual nets
measuring not greater than 16 feet
horizontally or 12 feet vertically, each. No
one can use "sweeper" devices, leads, or other
extensions in conjunction with or attached to
beam trawls or butterfly nets.

Comprehensive fisheries management statute.
Repealed the license fee for shrimp seines. A
holder of a shrimp trawl license wishing to
sell finfish must possess a resident or non-
resident seller’s license.

Shrimp 1licenses for resident commercial
shrimpers can be obtained from the Department
of Wildlife and Fisheries throughout the year.
Non-resident commercial shrimper’s licenses
must be obtained from the Department during
the one-month period January 1 - February 1.
However, for the introduction of a newly
acguired vessel into the commercial shrimping
fleet at a time other than January 1 -
February 1, the appropriate licenses .can be
obtained w1th1n 45 days after acqulsltlon of
the vessel.

The shrimping season in outside waters is
closed from January 15 - March 15, allowing
for a 15-day leeway on the opening and closing
as determined to be appropriate by the
Commission. The Commission must give 72-hours
notice prior to exercising this 15-day leeway.

During the spring open shrimp season, there is
no count limitation on any salt water shrimp
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1984

1984

1384

- Act 628.

- Act 692.

- Act 693.

taken or held in possession. From November 15
- December 20, there is no count limitation on
brown, or Brazilian-type shrimp. The
possession count on white shrimp taken in
inside or outside waters must average no more
than 100 specimens to the pound. This count
applies to the taking or possession of white
shrimp aboard a vessel or at the dock or to
the possession of such shrimp by the first
buyer. This count restriction does not apply
to "sea bobs" or "six barbes", which can be
taken or sold through commercial channels in
any season only in outside waters. There is
no count restriction on bait shrimp legally
taken.

Shrimp licenses for residents and nonresidents
may be obtained from the Department of
Wildlife and Fisheries throughout each month
of the calendar year (emphasis added).

Comprehensive shrimp regulation statute.
Exclusive control and supervision of the
shrimp industry is vested in the Louisiana
Wildlife and Fisheries Commission. However,
the Department is to enforce the laws, rules,
and regulations, regulating the shrimp
industry in both inside and outside waters.
No trawling is permitted 1in state waters
during the closed season. A vessel can pull
no more than one trawl in inside waters, which
shall not exceed 50 feet in length, except
that in addition to one shrimp trawl a vessel
may pull a test trawl. Outside waters may be
closed by the Commission for a period not to
exceed 60 days, during the period January 15 -
March 15 on the west bank of the Mississippi
River and from February 15 - April 15 on the
east bank of the Mississippi River, allowing
for a 15 day leeway on the opening and closing
as determined by the best bioclogical data
available to the Commission, with 72-hour
notice prior to exercising this leeway. No
shrimp may be taken in state waters during
closed seasons with the use of a butterfly
net, paupier, trawl, night trawl or beam trawl
except as provided in the shrimp statutes.

The use of a "chopstick beam trawl" for
commercial shrimping shall be prohibited in
inside and outside waters. "Chopstick beam
trawl” is defined herein. Increases license
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1985

1985

1985

1985

1986

1986

1986

1586

- Act 872.

- Act

B76.

- Act 908B.

- Act

- Act

- Act

- AcCt

- Act

918.

397.

494,

554.

570.

fees for beam trawls and butterfly nets.

Deleted redundant provision prohibiting the
use of a shrimp trawl longer than 50 feet in
length in Vermilion Bay, East Cote Blanche
Bay, and West Cote Blanche Bay. Use of a
shrimp trawl for taking shrimp at night in
Calcasieu lake is prohibited. Butterfly nets
can be used for taking shrimp in Calcasieu
Lake, Calcasieu River, and Calcasieu Ship
Channel, all in Cameron Parish, in daytime and
nighttime, during open season.

Comprehensive fisheries law amendment statute.
Vests the exclusive control of shrimp the
fishery and shrimp industry in the Department
of Wildlife and Fisheries, which is charged
with enforcing the shrimp laws. Repeals some
shrimp statutes.

Redefines shrimp “trawl”. Shrimp can be taken
by means of trawls, butterfly nets or cast
nets and by no other means except as otherwise
provided by statute, including 1licensed
experimental gear. No trawl or butterfly net
shall be used in closed waters. No one can
use for shrimping a single stationary
butterfly net having an individual net frame
greater than twenty-two feet measured
horizontally or vertically, whichever distance
is greater.

No one can use a trawl for taking shrimp at
night in Calcasieu Lake, the Black Bayou
System or Little Burton’s Ditch.

Specifies conditions put on butterfly nets for
shrimping in West or East Pass of Oyster Bayou
or Oyster Bayou.

Allows the Department and Commission to use
the emergency provisions of the Louisiana
Administrative - Procedures Act in setting
shrimp seasons by exempting the setting of the
shrimp Seasons from  prior legislative
oversight.

Defines the inside-outside shrimp line.

Provides that the shrimping season in outside
waters can be closed by the Commission from
January 15 - April 15, for such period of time
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1986

1986

1s86

1987

1987

1987

- Act 988,

- Act 1077.

- Act 283.

~ Act 517.

- Act 576,

deemed appropriate by the Commission.

The Louisiana Right to Fish Law. Delineates
procedure to be followed by the Department and
the Legislature in order to eliminate a
presently legal method to harvest fish.

Prohibits use of a shrimp trawl for taking
shrimp at night in the Cameron Parish sections
of Calcasieu Lake, Calcasieu River, and Little
Burton’s Ditch. Sets forth restrictions on
the use of butterfly nets in East and West
Passes of the Calcasieu River, in Grand Bayou,
and in Oyster Bayou, all within Cameron Parish
only.

Act 24 of the First Extraordinary Session.
Returns the balance of Funds in the Commercial
Shrimp Fisherman Loan Guaranty Security Fund
on July 1, 1986 and all funds subsequently
placed in the Fund during the 1986-87 fiscal
Year to the general fund.

The Department of Wildlife and Fisheries is
prohibited from enforcing any federal law or
regulations requiring commercial or
recreational shrimp fishermen in Louisiana to
use TEDS until specified conditions have been
satisfied.

In the Rigeolets and in those portions of Lake
Pontchartrain and Lake Borgne within 2 miles
of the Rigolets, a butterfly net or bottom net
may be used to catch shrimp only when
suspended from a fishing boat or vessel that
is motor-propelled and underway. Neither a
butterfly net nor a bottom net can be
suspended from a piling, fleoat, barge, raft,
bridge, or shore installation in the Rigolets
or in those portions of Lake Pontchartrain or
Lake Borgne within 2 miles of the Rigolets.

The Commission retains and can exercise the
authority to open outside waters to shrimping
between January 1 and May 1 each year as it
deems appropriate upon inspection of technical
and biological data. The shrimp season is to
be c¢losed on January 15 for such a period
deemed appropriate by the Commission. Unless
bioclogical evidence indicates otherwise, the
shrimping season in waters which extend due
south of Zone III to the 3 mile limit can be
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1987

1988

1988

1288

1988

1288

1989

- Act 87s6.

- Act 620.

—

-—

Act 893.

Act 894.

Act 959.

Act 983.

Act 85.

opened by the Commission on or between March
15 - April 1 and the shrimping season in
waters which extend due south of Zones I and
IT to the 3 mile limit may be opened by the

Commission on or between April 15 - May 1.

Defines the inside-ocutside line.

Adds Chef Menteur Pass and those portions of
Lake Pontchartrain or Lake Borgne which are
within 2 miles to those areas of Act 517 of
1987 in which the use of a butterfly net or
bottom net for shrimping 1is restricted.
However, 1in Chef Menteur Pass, a properly
licensed single butterfly net measuring not
more than 22 feet by 22 feet can be suspended
from a wharf which has been approved by the
U.S. Corps of Engineers and is attached to
privately owned or leased immovable property,
provided that the owner or lease holder is
present on the property at all times that the
net is in the water.

Deletes statutory shrimp season "dates".
Empowers the Commission to retain and exercise
the authority to close outside waters by zone
each year as it deems appropriate upon
inspection of technical and biological data.
The Commission is given authority to fix no
less than 2 open seasons each year for all
inside waters by zone, based on biological and
technical data. The Commission must give 72
hour notice prior to opening or closing shrimp
seasons.

Defines the inside-outside line.

Allows for seizure of shrimp taken in closed
season.

Gives the Wildlife and Fisheries Commission
the authority to open and close season in
inside and outside waters based on bioclogical
and technical data.

Amends the count law provisions for white
shrimp. When more than 50% of a shrimp catch
by weight is sea bobs, then a maximum
allowable by-catch of undersized white shrimp
is permitted in an amount not to exceed 10% by
weight of the total catch.
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1989 -~ Act 489.

1989 - Act 5140.

1989 - Act 607.

1990 - Act 549.

1991 - Act 259.

1991 - Act 294.

Amends the provisions of the count law for
white shrimp. When more than 50% by weight of
the saltwater shrimp taken or possessed is sea
bobs, then the maximum allowable amount of
undersized white shrimp taken or possessed can
not exceed 10% by weight of the total
saltwater shrimp taken or possessed. This Act
supersedes Act 85 of 1989 because it is the
later enacted of the 2 statutes.

Amends provisions of Act 893 of 1988. Seasons
for outside and inside waters are to be set by
the Commission based wupon technical and
biclogical data which indicates that
marketable shrimp, in sufficient quantities,
are available for harvest. The Commission is
required to conduct a public hearing prior to
determining whether or not to open or close a
regular or special season. The Commission is
to give at 1least 3 days notice of such a
hearing. At such a hearing, the Commission is
to adopt written reasons for its decision
which must specify the biological or technical
data on which the decision is based and the
market standard by which the data is

evaluated. The Commission’s decision is not
effective prior to 72 hours after the decision
is made. The closing of outside waters to

shrimping is not to be construed as
prohibiting or otherwise affecting trawling
for finfish or underutilized species.

Defines the inside-outside shrimp line.
Defines the inside-outside shrimp line.

Fishing with a butterfly net prohibited in
inside waters during the closed season. No
vessel shall pull more than four trawls and a
test trawl in outside waters. In addition to
any and all other penalties, for the second
and all subsequent violation of these
provisions the trawl license will be revoked
and not reinstated at any time during the
period for which it was issued and for one
Year thereafter.

Deletes provisions requiring a wholesale
dealer’s agent to purchase a license and
making this person responsible for any illegal
transactions ensuing between the time he
purchases from the shrimper and the time they
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1991 - Act 931.

1991 - Act 946.

1992

1992

1992

1992

—

Act 174.

Act 568.

Act 619.

Act 641.

are accepted by the wholesaler for whom he is
operating.

Defines "skimmer nets" and makes them legal
gear for catching shrimp. Establishes a
minimum mesh size for skimmer nets of five-
eights of an inch square or one and one-fourth
of an inch stretched. No one on a vessel can
use a double skimmer net having an individual
net frame more than 16 feet measured

horizontally or twelve feet measured
vertically, or with a lead line measuring more
than 28 feet for each net. Skimmer nets can

not be tied together to exceed these
specifications. Operation of a skimmer net
must in no way impede or restrict normal
navigation. It is 1illegal to use sweeper
devices, leads, extensions, wings, or other
attachments in conjunction with or attached to
butterfly nets. Details the length of shrimp
trawls that can be used in inside waters.
Defines “test trawl".

Defines the inside-outside shrimp 1line.
Amends the white shrimp count provisions to
provide that when more than 50% by weight of
the saltwater shrimp taken or possessed is sea
bobs or brown shrimp, then the maximum
allowable amount of undersized white shrimp
taken or possessed can not exceed 10% by
weight of the total saltwater shrimp taken or
possessed.

Defines plumb staff beam trawls.

Provides for the use of LORAN navigational
instrument readings for determining if a
person 1is shrimping in inside or outside
waters.

Amends the white shrihp count law.

Defines the inside-outside shrimp line.
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