LOUISIANA RED DRUM

Fishery Management Plan

Louisiana Department of Wildlife & Fisheries
Office of Fisheries

Authors: Jesse DuBose, Ryan Lehman, Jason Adriance, and Jack Isaacs

Editor/Point of Contact: Jason Adriance, jadriance@wlf.la.gov

JULY 2024



Contents

List of Tables Vi
List of Figures Vi
Executive Summary. 1
Introduction 2
Definition of Management Unit 2
Management Authority and Process 2
Management Goals and Objectives 2
Description of the Stock 3
Biological Profile 3
PRYSICAI DESCIIPEION.c.u.cuneereeneereereeeeseereeeeseaseiseesessessessseasesssssessesssssstasessssssessesssssssssssssssssasessessssasessssaes 3
DUSEIIDULION ettt s st esss s st sse s easesse st ssessssassasessessssss 4
HODIEGL .ttt sse sttt asessesss 4
AGE ANA GIOWE Nt isssssssssssassssssssassassassssssssssssssssssssssssssssasssssssssssssssssssssassans 5
RODIOAUCEION....ccevseeereeresisissississsis s ississasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssasssssassssasssas 5
Predator-Prey RIAIONSNIDS. ......cveeeeeeeeeseeseseiseeseseississessesssssessesssssessesssssssassassssssasesssssssssessssas 8
Stock Status and Assessment Methodology 8
SEOCK UNIE DEIAINITION.cvueerreerererereereiseiseisssisesssssssesssesssssssisssssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssess 8
Assessment Frequency, Reference Points and CONtIrOl RUIES...........veveenveeneereeoneeseenssinssisessernns 9
STOCK STATUS..eueeeeeeeerereereieeseiseiseseissssseaseasess s sasesse s st ass s s sse s st asessesassasesssssssssessessssassssessess 9
ASSESSINENE METNOMS. ...t sss s s sssessesssssseassssssasessessssasssssssssassssessesas 9
REGIONAI ASSESSMENTE EffOILS....ocvveseereereieerseensisssssesstsssssassssssssasssssssssssssssssssssssssssssssssssssssssssssassansens 11
STOCK RESIlIOINCE......ceeeeeeeeeeeereeeseseiseiseseaseise st sseasesss st sssessesss s sasessesssasessessssassasessssassasesnes 11
Description of the Fishery 12
Data Collection and Analyses 12
Commercial Fishery 13
Volume and Value Of LANAINGS.........ccewvereerrrrresrrsessrissssssssessssssssssssssssssssassssssssssssssssssssssssssssassassenns 13
Recreational Fishery 16
Interactions with Other Fisheries or User Groups 19

Il Louisiana Red Drum: Fishery Management Plan



Contents

Ecosystem Considerations and Environmental Factors 21
Ecosystem Considerations 21
HOBIEAL ..ottt st s s s st s st ssssasessssssssassans 21
BYCATCH AN DISCAIUS..c..oneueeeereeeereseeeiseressiseseiseisessassissessessssseasessssssasesssssssasesssssssasesssssssasessesas 21
Environmental Factors 23

Hydrological Conditions (Salinity, Water Temperature, Dissolved Oxygen and Turbidity)....23

DiS@ASES ANU PAIASILES....uueueeueereeeeereereeeeseireissisessessesseassasssssessesssssssssssssssssssesssssssssesssssssssssssssssasessesns 23
PrOAGTION. ...ttt s aes 24
COMPELItION FrOM OLNEI SPOCIES......ceeeerrreereiesrsessisssissssisssessassssssssssssssssssssssssssassssssssssssssssassassases 25
INVASIVE SPECICS.c..eeeeeeeeerisririsiresisesissisesisssissssssssssssssssssssssssssassssssssssssassssasssssssassssassssssssssssassssssssans 25
Habitat LOSS ANA RESTOIALION. ....cucueereeeerereeseerereiseiseiseissisessessssseasesssssessesssssssssessssssssssssssssasessesns 25
2010 Deepwater HOrizoN Ol SPill........eeeeeneieereireiresisisisissississississasssssssssssssssssssssssssssssssssssases 26
Fishery Management Program 27
Management Framework 27
Authorities 28
LOUISIAN ettt st st ssssse st aassss 28
REGION Lot isssssiss s sassass st ssssass s ssssassssssasssssssssasssssssssasssssssssssssssssssassassanns 29
Existing Management Measures 30
PLANS.ceese ettt s s 30
Policies ceetaeeuee ettt A e AR AR AR bR R et en 30
Statutes and Rules......... .30
Compliance..... 33
Reporting Methods GNd REQUITEIMENTS............vweeeevesressrnsessississsssisssssssssssssssssssssssssssssssssssssssssssns 33
Recordkeeping Requirements. . . . - 33
ENFOICEME@NL.cu.aeeerirrierrerersiss st sssissassass s ssssssessssssssssassssssssssssssssssssssssssssassssssssssssssssssssssssssnes 34
PONGIHIES. ....coneeeeeneeeeireireiseiseiseeseisssise s sss s s s s s s sse s st s s s sasesasesssssness 34
Current Issues and Management Options 35
Achieving Management Goals 35
Stock Overfished 35
OPLIONS cceveverrererrissisissisississssissssissssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssess 35
Future Research and Data Needs 36
Research Priorities, Funding and Publication 36
Acknowledgments 38
Literature Cited 39

www.wlf.louisiana.gov



Appendices

Appendix I. Assessment of Red Drum Sciaenops ocellatus in Louisiana - 2022 Report.....cccceeeeeee47

Executive Summary 48
1.Introduction 49
T T FISREIY STATUS.c..ceneeneeneeeereieereiseieeseasessesseasessessseasessssas s s sssessssassasesss s sasessessssastssesassasessesssssstssessssasessessssssssnessssnssssesnses 49
1.2 FISN@IY ROGUIGTIONS. ...ttt tasessessssasesss s sssesse s s esse s st sss st ssssstssessssassasesnses 50
.3 TEENAS IN HAIVEST ...ttt sse st sass s bbbt s bbbt bbbt ssesassasesess 50
2.DataSources 51
2.1 FISN@IY INADENUEN ...ttt esse st s st s s bbb s ssessssastasesns 51
2.2 FISNOIY DEPDENUEN ...t ssseasesss s s st s st s s s s st ssessssasessessssastanesnns 52
3. Life History Information 53
3.1 UNIE SEOCK DOIINIEION.cu.euveeeerererriseiseiresireessiseississsisssisssassssssssssssssssssssssssssssessssssssssssssssssssasessssssssssessssssssssssssssssssssesssssaes 53
3.2 MOIDIOMELIICS.vucvesvrsirsirrireireeresisisisissississsssssssssassassssssssssssssssssssssssssssassssssssssssssssssssssssssssssssssssssssasssssassssssssssssssssssssssassasses 53
3.3 GIOWE Nttt st st st R bbbttt 53
3.4 Fecundity / MATULILY / SEX RATIO.......cucueereereererserseiseeserserseseessssssesssesssessssssssssssssssssssssesssssssssssssssssssssssssssssssssssesanes 53
3.5 NGEUIAI MOITALIEY oottt esse st sss s sse st s s s s bbbt ssesssastasesnns 54
3.6 DiSCAIA MOITALILY.cu.eueueeeeeeeereeeeeereiseiseseise sttt easesss s sasesse s st ass s sse sttt s bt sse s s sasessesssastasesnns 54
3.7 Relative ProdUCEIVILY QN RESITIENICE.........cueeueereereeeereseieeseseissiseiseisseseissssseseasessssasesssssssssessesssssstsssssssasessesssassasssns 54
4. Abundance Index Development 54
5. Catch at Age Estimation 55
BT FISR@IY ettt s bbbttt 55
5.2 SUIVEY .ottt s e s Rttt 56
6. Assessment Model 56
6.7 MOAEI CONTIGUITLION......ceeeeeersrereesrressssessisssssessssssssassssssssasssssssssssssssssssasssssssssassasssssssssassssssassasssssssssasssssssssassssssnsansanssnns 56
6.2 MOACI ASSUMPLION / INPULS.c..cueeeeeeeeeerereesereiseieeseiseaseasessesssassassssssssessssssssstasessssassasesssssssssessessssasssssssssasesessssassssssnns 58
6.3 MOAEI RESUIES.....oneeeeeeeieereteieeseiseise et saseass s st st bbbttt ssesssastasesnns 58
6.4 MANAGEMENT BENCAMGIKS.....oeoeeeereereererisissississississississsisssssssssssssssssassssssssssssssassssssssssssssssssssssasssssasssssssssssssssssssssassssses 59
6.5 MOAEI DIGGNOSTICS...cuvurvrerirsirsirsirsirsissisisississssssssssssssssssssssassssssssssssssssssssssssssssssssssasssssssssssssssssssssssssssassssssssssassssssssssasssssas 60
7. Stock Status 61
8. Research and Data Needs 61
9. References 62
10. Tables 64
11.Figures 111
Appendix 1 130
Appendix 2 135
Appendix3 141
Appendix4 151

IV Louisiana Red Drum: Fishery Management Plan



Appendices

AppendixIl. LA R.S. 56:638.1-5. Fish Conservation, Management, and Sustainability: Legislative
Intent, Findings, Purposes, Policy, and Fishery Standards 156

Appendix Ill: Louisiana Legislative Process 158

Appendix IV: Authorities and Duties of the Louisiana Wildlife and Fisheries Commission.....159

Appendix V: Authorities and Duties of the Secretary and the

Louisiana Department of Wildlife and Fisheries 162
Appendix VI. Other States’ Commercial Red Drum Fishing Regulations 163
Appendix VIl. Other States’ Recreational Red Drum Fishing Regulations 164
Appendix VIli: Federal Management Institutions 165
Appendix IX: Federal Laws, Regulations and Policies 167

Appendix X. Commercial and Recreational Red Drum Fishery Regulations -

Detailed Text 169
Appendix XI. Chronology of Major Changes to Louisiana’s

Red Drum Fisheries Regulations 179
Appendix XII. Penalties for Regulatory Violations 181

v www.wilif.louisiana.gov



List of Tables

TABLES
1. FAO proposed guidelines for indices of productivity for exploited aquatic species 11
2. Louisiana Commercial Red Drum Landings: 1970-1988 13
3. Annual red drum landings (thousands of pounds whole-weight) and dockside

value (thousands of 2023 dollars) by state: 2000-2023. 14
4. U.S.landings of Black Drum, snappers, groupers, and croakers

(millions of pounds and real dockside value per pound), 2000-2022 15
5. UN FAO estimates of global mariculture production of Red Drum, 2004-2020

(Millions of Pounds, Live Weight) 16
6. U.S.imports of grouper products, 2000-2022 16
7. U.S.imports of snapper products, 2000-2022 17
8. Annual recreational landings of Red Drum (Sciaecops ocellatus) in Louisiana,

2000-2013 (MRIP) 17
9. Statewide effort of private recreational and for-hire saltwater fishing trips,

2014-2023 (LA Cregl) 18
10. Annual percentage of surveyed private recreational and for-hire saltwater fishing

trips that landed Red Drum, 2014-2023 (LA Creel) 18
11. Protected species in Louisiana and Gulf of Mexico waters 22

VI Louisiana Red Drum: Fishery Management Plan



List of Figures

FIGURES
1. Louisiana Red Drum (Sciaenops ocellatus) total length-at-age observations and
predicted total length-stage from the damped growth model using fisheries
dependent and fisheries independent length and age data. Units are total length
in inches and age in years (LDWF unpublished data) 6

2. Age-specific (0-10+) coefficient of variations (CV) for Louisiana Red Drum (Sciaenops
ocellatus) from the damped growth model using fisheries-independent and
fisheries-dependent length and age data with a linear regression fit from age-0 to
age-5 with CV represented by the solid diagonal line and a uniform CV of the age-6
plus group represented by the dashed horizontal line (LDWF unpublished data) 6

3. Louisiana Red Drum (Sciaenops ocellatus) whole weight/total length observations
and predicted values from the power model using fisheries-independent and
fisheries-dependent age and growth otolith data. Units are total length in inches
and whole weight in pounds (LDWF unpublished data) 6

4. Map of Louisiana’s coastal study areas (CSAs) 1

5. Annual private recreational and for-hire landings of Red Drum (Sciaenops ocellatus)
in Louisiana in number of fish, 2014-2023 (LA Creel) 18

6. Annual private recreational landings of Red Drum (Sciaenops ocellatus) in Louisiana
waters by area, in number of fish, 2014-2023 (LA Creel) 18

7. Annual for-hire landings of Red Drum (Sciaenops ocellatus) in Louisiana waters by
area, in number of fish, 2014-2023 (LA Creel) 19

viil www.wilf.louisiana.gov



1

Xecutive Summary

Red Drum (Sciaenops ocellatus) is a popular sportfish in Louisiana. The highest total harvest on record (over 15 million pounds)
occurred in 1986. However, after enacting commercial regulations in the late 1980s, Red Drum landings substantially declined from
the 1986 peak. The recreational fishery now comprises 100% of Louisiana’s directed Red Drum harvest. Aside from 2016, 2020, and
2021, recreational landings of Red Drum in Louisiana have remained above 5 million pounds per year in the most recent decade.

Following the development of Louisiana’s Red Drum fishery, managers implemented a number of preventative measures against
overharvesting in an effort to maintain the Red Drum population at sustainable levels. Regular biological monitoring and assessment
of this resource ensures the efficacy of such measures, and helps inform future management decisions to protect the viability of the
Red Drum resource for future generations.

The Gulf of Mexico Fishery Management Council (GMFMC) established management thresholds, in consultation with Louisiana and
the other four Gulf States, for Red Drum in the Gulf of Mexico region as a 20% spawning potential ratio, based on a 30% escapement
rate from the inshore fishery. Results from the most recent assessment (West et al. 2022), of Louisiana’s Red Drum stock indicates
the stock is currently not overfished, but is experiencing overfishing. The current spawning potential ratio estimate is 40% and the
current escapement rate estimate is 20%. The recent downturn in recreational landings are likely due to a series of below average
annual recruitments to the stock, where the most recent annual recruitment estimates are the lowest in the history of the assess-
ment. Management actions are needed in order to prevent future overfishing and prevent the stock from becoming overfished.

This fishery management plan creates a centralized document that summarizes the current biology and status of Louisiana’s Red
Drum stock, Louisiana’s recreational and historic commercial fishery for Red Drum, the effects of Red Drum and its fisheries on
the ecosystem, and environmental influences on Louisiana’s Red Drum resource. This plan also discusses state and regional level
management approaches, along with long-term management goals and objectives. Ongoing management issues are identified, and
recommendations are made to address such issues and direct future research.

www.wlf.louisiana.gov



Introduction

DEFINITION OF MANAGEMENT UNIT
The management unit consists of the population of Red Drum (Sciaenops ocellatus) residing in the coastal and estuarine waters of
Louisiana.

MANAGEMENT AUTHORITY AND PROCESS

The Louisiana State Legislature (Legislature), the Louisiana Wildlife and Fisheries Commission (Commission), and the Louisiana De-
partment of Wildlife and Fisheries (LDWF) are responsible for managing fisheries for Red Drum in Louisiana’s state waters, which
include inland waters and extend seaward from the shoreline to three nautical miles.

Louisiana Revised Statutes (LA R.S.) Title 56, provide for the preparation and implementation of fishery management plans that will
prevent overfishing and will achieve and maintain plentiful fish populations to ensure, on a continuing basis, the optimum yield from
each fishery. Louisiana’s fishery management plans are developed according to applicable principles and standards of the Food and Ag-
riculture Organization (FAO) of the United Nations’ Code of Conduct for Responsible Fisheries (LA R.S. 56:638.1 and following sections).

Responsible fisheries management requires an ongoing process of continual improvement, including active monitoring of fisheries
resources and timely responses to any observed changes. Fishery management plans are flexible and can be improved with collec-
tion and analyses of relevant data. Management plan work groups continuously review new research every year, document progress
toward fishery management goals, and review management plans. Managers and stakeholders prioritize and identify issues, while
refining management options.

MANAGEMENT GOALS AND OBJECTIVES

The goal of the Louisiana Red Drum Fishery Management Plan is to ensure
long-term conservation and sustainable use of the Red Drum resource for
the maximum environmental, social, and economic benefit to the state of
Louisiana, its citizens, and visitors. LDWF will use the following objectives
to achieve this goal:

1. Prevent overfishing and ensure Red Drum are able to successfully
reproduce and maintain the population.

. Achieve a level of fishing capacity that provides for a sustainable
harvest and allows for a vibrant fishery.

. Minimize conflicts among user groups.

. Minimize fishery impacts on undersized and oversized Red Drum
and other species while maintaining a sustainable adult spawning
population.

. Continue to produce stock assessments that establish acceptable
biological reference points for fishing mortality and population
abundance.

. Promote research to better understand the impacts of environmental
factors on both the Red Drum population and fisheries as well as the
impacts of Red Drum fisheries on the ecosystem.

. Promote research to improve knowledge of the fisheries for Red
Drum, including harvest data and socioeconomic information to
enhance social and economic benefits derived from the use of the
resource.

2 Louisiana Red Drum: Fishery Management Plan




Description of the Stock

Red Drum Resilience

Productivity is a function of fecundity, growth
rates, natural mortality, age of maturity, and
longevity and can be a reasonable proxy for
resilience.

Red Drum are considered to have medium to
low productivity, and therefore not as resilient
as other species with shorter life spans. The
stock is currently undergoing overfishing and
management measures have been enacted to
ensure future resilience.

3 www.wlf.louisiana.gov

BIOLOGICAL PROFILE

Overstreet (1983) provides a comprehensive biological profile of Red Drum (Sciaenops
ocellatus), commonly known as Redfish, in the Gulf of Mexico (GOM) focusing on the
biological description, reproduction, and life history of this species. A decade later,
LDWF published an updated bio-profile, with emphasis on information specific to
Louisiana’s Red Drum stock (Hoese et al. 1991). The most recent stock assessment
by LDWF was published in 2022 (see Appendix I). The Gulf States Marine Fisheries
Commission’s Management Profile for GOM Red Drum (Vanderkooy and Rester 2023)
combines these works and more to provide the most complete biological profile of the
Red Drum to date. Other texts that further investigate the biology, reproduction, and
life history of this species are also mentioned in this text.

PHYSICAL DESCRIPTION

Red Drum are a member of the Sciaenidae family, a family that includes species typi-
cally referred to as drum or croakers. This family is within the order Perciformes, which
is the largest order of fishes with over 6,000 species. Red Drum are generally char-
acterized by an elongated body with a slightly subterminal mouth that lacks barbels
(Grubich 2000). Red Drum are typically bronze in color, but individuals found over
sandy bottoms can display a more silvery coloration (Wenner 1992), while those found
inshore over muddy bottom with vegetation are often tinted orange in color (Simmons
and Breuer 1962, Overstreet 1983). Regardless of coloration, a distinct ocellated black
spot typically occurs on both sides of the upper caudal fin insertion with some fish
exhibiting an atypical series of spots.
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Red Drum are distributed in the western Atlantic from Tuxpan
in central Mexico throughout the Gulf of Mexico, around the
Florida peninsula, and up the Atlantic coast to Massachusetts
(Simmons and Breuer 1962, Yokel 1966, Castro-Aguirre 1978,
Matlock 1980, Murphy and Taylor 1990, Porch et al. 2002).
While Red Drum can be found throughout this distribution,
they are more reliably found in United States (U.S.) waters from
Texas to South Carolina, particularly in the waters of the GOM
(Yokel 1966, Ward and Armstrong 1980). Red Drum have also
been introduced to Singapore (Jaafar et al. 2012), Taiwan and
the surrounding Matsu Islands (Liao et al. 2009), some Carib-
bean islands including Martinique and the Bahamas (Chakalall
1993), as well as Reunion Island (Letourneur et al. 2004), and
Israel (Golani and Mires 2000, Galil 2007, Golani et al. 2015).

Within their distribution, Red Drum exhibit ontogenetic differ-
ences in habitat usage. All life stages are resilient to a variety
of water temperatures, and are found from 2-35 degrees Cel-
sius (°C) (36—95 degrees Fahrenheit (°F)) (Simmons and Breuer
1962, Yokel 1966, Miranda and Sonksi 1985, Whitehurst and
Robinette 1994, Procarione and King 1993). All life stages have
been found in salinities from 0 to 55 parts per thousand (ppt)
(Simmons and Breuer 1962, Yokel 1966, Perret et al. 1971, Per-
ret et al. 1980, Crocker et al. 1981, Holt et al. 1981, Benson
1982, Konikoff and Hoese 1989, and Tomasso and Kempton
2000, Molina et al. 2016). They show a somewhat lower rate
of metabolic cost increase in low salinities than other sciaenids
(Wakeman and Wohlschlag 1983). As a result of their tempera-
ture and salinity tolerances, Red Drum can be found in a variety
of different offshore and nearshore habitats including brackish
estuaries, bayous, canals, saltwater bays, lagoons, and in off-
shore waters, depending on life stage.

Larval Red Drum spend their first few weeks as plankton in
the water column after hatching in near-offshore waters (Pe-
ters and McMichael 1987, Holt et al. 1983, Holt et al. 1985).
Sampling plankton off the Louisiana, Mississippi, and Alabama
coasts revealed larval Red Drum concentrate in the upper 5 me-
ters (m) (16.4 feet (ft.)) of the water column (Lyczkowski-Shultz
et al. 1988, Comyns et al. 1991). Larval transport occurs by tidal
action from these nearshore waters into natal estuaries, where
they will remain for most of their juvenile life stage (Peters and
McMichael 1987, Rooker and Holt 1997, Rooker et al. 1999,
Brown et al. 2000). Larvae may move to shallow areas or move
vertically in the water column during tidal ebb (Holt et al. 1989)
to prevent being returned to offshore waters (King 1971). The
highest concentrations of Red Drum larvae are found between
September—October (Leffler 1989).

Red Drum postlarvae and early juveniles have been shown to
favor natal estuaries with marsh habitat, seagrass beds, and
oyster beds (Holt et al. 1983, Rooker and Holt 1997, Rooker et
al. 1999, Stunz et al. 2002, and Havel et al. 2015). Post larval
Red Drum found in Spartina alterniflora marshes with marsh
edge interfaces were found to support much higher densities

Louisiana Red Drum:

than nearby non-vegetated bottom (Stunz et al. 2002). While
oysters provide structure that may be used as habitat, Stunz
et al. (2002) were unable to find any larvae on sampled oyster
reefs. Once larvae have entered shallow bays through passes,
and become more bottom-oriented as early juveniles, they
remain in slower moving water and coves until they are large
enough to overcome tidal currents (Simmons and Breuer 1962,
Yokel 1966, Perret et al. 1980, Ward and Armstrong 1980, Over-
street 1983).

Young of the year Red Drum in Texas seem to prefer submerged
seagrass beds (Holt et al. 1983), an uncommon estuarine habi-
tat in Louisiana. True seagrasses such as turtle grass (Thalassia
testudinum) and shoal grass (Halodule wrightii) are most com-
mon in the Chandeleur Islands, but occasionally beds develop
in Terrebonne and Timbalier Bay (Montz 1977, Franze 2002).
Seagrasses have trouble growing due to the sediment rich
water from the Mississippi River (Ward and Armstrong 1980),
as well the conditions created by freshwater outflow. Other
seagrasses and types of submerged aquatic vegetation occur
throughout Louisiana (Hester et al. 2005); however, Pearson
(1929) found that juvenile Red Drum in Louisiana seemed to
prefer saline Spartina alterniflora marshes with shallow bottom
and sandy substrate. In the Barataria Basin, Louisiana, young
Red Drum (5-12 millimeters (mm) Standard Length (SL) (0.2-0.4
inches (in))) were collected over sandy bottoms that often in-
cluded a mixture of clay, silt and oyster shell fragments (Baltz et
al. 1998). Juveniles are also found over oyster beds; however,
cage experiments suggest their presence there is influenced
by exposure to predators, causing individuals to seek out more
structurally complex habitats than bare substrate (Gain 2009),
however Stunz et al. (2001) reported that wild Red Drum did
seek out more structured habitat, such as oyster reefs, in the
absence of predators.

Juvenile Red Drum are present in Louisiana estuaries year
round (Hoese et al. 1991). However, individuals will move out
of shallow flats and small lakes, especially in mid-winter (Her-
ke et al. 1987). When juveniles move out of protected back-
waters, they can be found in a wide variety of habitats (Holt et
al. 1983). Juvenile Red Drum can be found in interior Spartina
alternflora marshes, channels, bays, flats, islands, tidal rivers.
However, individuals occur at higher densities within, and dis-
play preference for more complex vegetated ecosystems like
Louisiana’s Spartina alternflora marsh edges (Rooker and Holt
1997). In 1998, Rooker et al. found that juveniles that settled
into more vegetated areas had a higher rate of survival because
of increased predator avoidance rather than increased growth
rates due to more favorable foraging conditions.

Adult Red Drum are present in Louisiana estuaries year-round
(Hoese et al. 1991), and are also found offshore, often in large
schools (Overstreet 1983, National Marine Fisheries Service
1986, Wilson and Nieland 1994). After reaching sexual maturi-
ty, Red Drum migrate into nearshore coastal waters (Peters and
McMicheal 1987, Winner et al. 2014). In late summer and early
fall, Red Drum will move out of the estuaries and into the coast-



Description of the Stock

al offshore waters where they gather in schools in preparation
for spawning (Pearson 1929, Overstreet 1983, Wilson and
Nieland 1994, Mullin et al. 1996). However, several studies have
documented large schools of Red Drum at other times of the
year (Lohoefener et al. 1987, Wilson and Nieland 1994, Mullin
et al. 1996, Powers et al. 2012, Lowerre-Barbieri et al. 2016).
In offshore waters, Red Drum tend to move along coastlines
(Nichols 1988). During recapture studies, movements of up to
778 kilometers (km) (483.4 miles (mi)) have been documented
during a two-year timespan (Overstreet 1983). Hightower et al.
(2022) examined catch per effort across the northern GOM and
showed that adult Red Drum were significantly more abundant
in state waters when compared to offshore federal waters.

Red Drum, in the GOM, live to approximately age 30, with some
specimens aged over 40 (Winner et al. 2014). In Louisiana, the
oldest Red Drum collected by LDWF, determined via otolith
analysis, were an age 36.07 male and an age 36.49 female, cor-
responding to sizes of 1014 mm (39.9 in) and 947 mm (37.3
in), respectively. However, the Southeast Area Monitoring and
Assessment Program (SEAMAP) recorded an age 40 male, mea-
suring 1000 mm (39.4 in) in length during 2018 surveys off the
coast of Louisiana (E Lang, LDWF, personal communication).
Growth rates are similar across the GOM (VanderKooy and Rest-
er 2023). Overall, Red Drum growth is exponential in the first
year, slows significantly after age 5 and approaches to asymp-
totic length at age 10 (Beckman 1989, Ross et al. 1995; Figures
1-3). This coincides with age at sexual maturity for Red Drum,
which is generally by age 5, however, some Red Drum have
been documented to spawn as early as age 3 or as late as age
7 with 50% maturity occurring about 4 years of age (Peters and
McMichael 1987, Wilson et al. 1988, Wilson and Nieland 1994,
Winner et al. 2014, Bennetts et al. 2019). There are strong sea-
sonal growth coefficients of juvenile Red Drum occurring in the
warm summer months (Porch et al. 2002). In Louisiana, the
largest Red Drum on record are 1093 mm (M) and 1152 mm
(F), with corresponding ages of 22.39 and 21.81, respectively.

Adult Red Drum mature sexually around age five, however, some
Red Drum have been documented to spawn as early as age 3 or
as late as age 7 with 50% maturity occurring about 4 years of
age (Peters and McMichael 1987, Wilson et al. 1988, Wilson and
Nieland 1994, Winner et al. 2014, Bennetts et al. 2019). (Peters
and McMichael 1987, Winner et al. 2014). Bennetts et al. (2019)
indicated a 50% maturity rate in male and female Red Drum at
639 mm (25.1 in) and 638 mm (25.1 in) in length, respectively.
After maturity, or about age 5, sexual dimorphism occurs, where-
in females are generally longer than males, on average (Beck-
man 1989, Bennetts et al. 2019, Hightower et al. 2022). Sexually
mature male Red Drum, as their name suggests, produce low
frequency sounds by vibrating specialized drumming muscles in
combination with their air bladder, which is used during court-
ship (Burkenroad 1931, Guest and Lasswell 1978, Holt 2008).
In preparation for spawning, the normally quiet males begin
drumming and nudging females (Arnold et al. 1977). Each male
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will produce a multitude of pulses repeated at various rates and
patterns, however, it is unknown whether particular drumming
patterns are associated with specific spawning behavior (Guest
and Lasswell 1978, Holt 2008).

Red Drum are autumnal spawners throughout their range in
the GOM (Bennetts et al. 2019). Published estimates of spawn-
ing season in the Gulf (Pearson 1929, Springer and Woodburn
1960, Yokel 1966, Jannke 1971, Christmas and Waller 1973, Hef-
fernan 1973, Johnson 1978, Overstreet 1983, Hein and Shepard
1984, Ditty 1986, Murphy and Taylor 1990) vary geographically.
Wilson and Nieland (1994) demonstrate an eight to nine week
spawning season from mid-August through early October. In
Louisiana waters, including the MS/LA barrier island chains,
spawning is reported from August to November (Pearson 1929,
Sabins 1973, Hein and Shepard 1984), specifically 8/21-11/2,
based on spawning dates back-calculated from larval otolith
analysis (Shaw et al. 1988). The main spawning peak may last
only a few weeks during late September although two or more
peaks can occur in September or early October.

Red Drum spawning begins when water temperatures fall be-
low 29°C (84.2°F), with the lower limit of spawning occurring
around 200C (68°F) (Lyczkowski-Shultz et al. 1988). In labora-
tory experiments, spawning was initiated when temperatures
dropped to 23-26°C (73.4-78.8°F) and photoperiod was re-
duced from 12 hours (hrs) light/12 hrs dark to 9 hrs light/15
hrs dark at salinities between 26 and 32 ppt (Arnold et al. 1977,
Holt et al. 1985). Spawning under laboratory conditions is ideal
when temperature and light cycle are reduced to 23°C (73.4°F)
and 10 hrs, respectively (Roberts 1987). Experimentally, Red
Drum have been shown to be capable of spawning year-round
in laboratory simulated mesocosms (Arnold 1988). When tem-
perature, salinity, and photoperiod conditions are met, Red
Drum spawning is thought to occur between the dusk and mid-
night, as evidenced by behavior in captivity and the presence of
eggs and larvae in plankton samples (Arnold et al. 1977, Guest
and Lasswell 1978). Holt et al. (1985) reported spawning in the
lab from just before sunset for the next three hours, but in the
field from one to three hours after sunset.

Gonadosomatic and histological examinations of Red Drum
ovarian development (Fitzhugh and Thompson 1987, Fitzhugh
et al. 1988, Wilson et al. 1988, Wilson and Nieland 1994) pro-
vide further definition of the Red Drum spawning season in Lou-
isiana. Fitzhugh and Thompson (1987) and Wilson et al. (1988)
support spawning at the onset of darkness by determining the
timeline of oocyte hydration, the transitory final stage of oocyte
maturation, as mid to late afternoon (Fitzhugh and Thompson
1987, Wilson et al. 1988). It has been hypothesized that the
timing of spawning with the onset of darkness is a strategy that
allows maximum dispersal of the eggs before daylight, thereby
lessening the impact of predation by sight feeding predators
(Holt et al. 1985). Spawning peaks also coincide with new or
full moon phases, as determined by back-calculated spawning
dates from known ages of surviving larvae and juveniles (Peters
and McMichael 1987, Lyczkowski-Shultz et al. 1988). Fitzhugh
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FIGURE 1. Louisiana Red Drum (Sciaenops
ocellatus) total length-at-age observations
and predicted total length-stage from the
damped growth model using fisheries
dependent and fisheries independent
length and age data. Units are total length
ininches and age in years (from Lang and
West, 2022).

FIGURE 2. Age-specific (0-10+) coefficient
of variations (CV) for Louisiana Red Drum
(Sciaenops ocellatus) from the damped
growth model using fisheries-independent
and fisheries-dependent length and age
data with a linear regression fit from age-0
to age-5 with CV represented by the solid
diagonal line and a uniform CV of the age-6
plus group represented by the dashed hori-
zontal line (from Lang and West, 2022).

FIGURE 3. Louisiana Red Drum (Sciaenops
ocellatus) whole weight/total length
observations and predicted values from the
power model using fisheries-independent
and fisheries-dependent age and growth
otolith data. Units are total length in inches
and whole weight in pounds (from Lang
and West 2022).
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and Thompson (1987) and Wilson et al. (1988) also indicate Red
Drum are batch spawners, with a wide distribution of oocyte
maturation in the ovaries, resulting in two or more populations
of oocytes in ovarian tissues over the course of the spawning
season. This spawning approach is supported in additional lit-
erature (Wallace and Selman 1981; Bennetts et al. 2019). Wil-
son and Nieland (1994) reported that the onset of spawning,
as evidenced by the presence of post-ovulatory follicles (POF)
in ovarian tissues, was first observed on 18 August, 19 August,
and 14 August for the years 1986, 1987, and 1988, respective-
ly. Hydrated oocytes and POF continue to show sporadically in
the samples of all years through the end of September to early
October. The completion of the spawning season by mid-Octo-
ber was indicated by a peak in oocyte degeneration. A peak in
oocyte degeneration indicated the completion of the spawning
season by mid-October.

Laboratory observations of Red Drum spawning confirm the
fractional nature of Red Drum spawning (Roberts et al. 1978).
Wilson et al. (1988) estimated interspawning interval, or the
time interval between spawning events, for Red Drum in the
northern GOM using the POF method from Hunter and Mace-
wicz (1985). Interspawning interval (ISI) estimates for the
spawning seasons of 1986, 1987, and 1988 were 3.0 days, 5.3
days and 10.3 days, respectively. The overall estimate for the
three spawning seasons was 5.2 days. Fitzhugh and Thomp-
son (1987) estimated ISl in 1986 as 3.0 days while Wilson and
Nieland (1994) estimated ISI of two to four days for adult Red
Drum females with post-ovulatory follicles.

Red Drum have been widely reported to spawn in deeper near-
shore, high salinity waters close to channels, inlets, and passes
(Pearson 1929, Miles 1950, Simmons and Breuer 1962, Yokel
1966, Jannke 1971, Johnson 1978, Perret et al. 1980, Hein and
Shepard 1984, Holt et al. 1985, Peters and McMichael 1987,
Nakayama et al. 2011, Bennetts et al. 2019). However, Wilson
et al. (1988) stated that sampling of Red Drum between August
- October at various nearshore fishing rodeos along the Louisi-
ana coast produced few females in hydrated condition. Observa-
tions of mature fish taken from offshore waters suggest offshore
spawning is more common (Christmas and Waller 1973, Heffer-
nan 1973, Fitzhugh and Thompson 1987, Wilson et al. 1988).

In coastal Texas, Brown et al. (2000) use particle transport
models to suggest Red Drum spawning occurs near Aransas
Pass in coastal Texas to take advantage of tidal forcing for larval
transport. Holt et al. (2008) build on this theory using acoustic
data provided via hydrophone, finding evidence of widespread
spawning across the coastline, rather than in discrete groups.
However, spawning in this region may still be linked to the adja-
cent sea grass beds within the estuary (see Brown et al. 2000).
In coastal Florida, Walters et al. (2020) demonstrated that natal
estuaries drive Red Drum spawning site selection with studies
using tagged Red Drum. While earlier studies suggested (Mur-
phy and Taylor 1990, Johnson and Funicelli 1991, Nicholson
and Jordan 1994, Woodward 1994, Luczkovich et al. 1999) Red
Drum exclusively utilized near shore habitats for spawning, re-
cent studies (Beckwith et al. 2006; Powers et al. 2012, High-
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tower et al. 2022) suggest that Red Drum utilize a variety of
estuarine habitats along the coast.

Red Drum eggs collected off southeast Louisiana were found
most concentrated approximately 5 km (3.1 mi) off barrier is-
lands (Shaw et al. 1988). Eggs and larvae of Red Drum collected
off the Mississippi and Louisiana (MS/LA) barrier island com-
plex were found between 6-34 km (3.7-21.2 mi) south of Horn
Island in 10-30 m (33-99 ft.) of water (Shaw et al. 1988), with
the highest concentrations captured between 1-5 m (3.1-16.5
ft.) (Lyczkowski-Shultz et al. 1988). These data suggest that Lou-
isiana Red Drum generally spawn farther offshore than those
in either Texas or Florida, perhaps due to lower salinity waters
contributed by Louisiana.

Peak catches of larvae in the waters offshore of Mississippi and
Louisiana have been made at 28-29°C (82.4-84.2°F) and salin-
ities of 32-34 ppt (Shaw et al. 1988), well within the range of
optimal conditions for larval survival and growth in the lab. Ar-
nold et al. (1977) reported 94-97% hatching success rate of Red
Drum eggs in the lab at 24°C (75.2°F). Temperature and salinity
have a combined effect on hatching success and survival in the
first 24 hours (Holt et al. 1981). Holt et al. (1981) found that opti-
mum lab conditions are 25°C (77°F) and a salinity of 30 ppt. Holt
et al. further noted that salinities below 10 ppt result in poor
hatching success, even at optimum temperatures, and eggs
have increased sensitivity to temperature changes at salinities
above and below 25 ppt (1981). Eggs and larvae, within 24 hrs of
hatching, are more sensitive to lower salinities than larvae that
are 24 hours to 14 days old (Holt et al. 1981). McCarty (1987)
documented 64% survival to 36 hrs after hatching in laboratory
conditions of 23-25°C (73.4-77°F) and salinities from 32-34 ppt.

After hatching, Red Drum larvae drift into bays with strong cur-
rents during flood tides after reaching ~7 mm (0.3 in) in size (Sabins
1973). Several studies (Sabins 1973, King 1971, Ditty 1986, and Lef-
fler 1989) described strong peaks of Red Drum larvae in plankton
samples during September and October, unlike other sciaenids in
Louisiana, which provide substantial immigrating larvae for three
to six months, often with two or more peaks (Sabins 1973).

Populations of Red Drum are thought to be genetically healthy,
based on a wide range of studies using nuclear and mitochon-
drial DNA data (e.g., Turner et al. 1999). While genetic differ-
ences, or heterozygosity, has been found in many studies (Gold
and Turner 2002; Michaelsen 2015; Pillar et al. 2015), patterns
of population structure do not indicate populations require
management as discrete biological units within the northern
Gulf of Mexico. Recruitment likely plays a large role in popu-
lation structure, as gene flow is suggested to take place in an
island/stepping-stone pattern, via migration to geographically
close (i.e., within 700-900 km) nursery sites (Gold et al. 1993,
2001, Gold and Turner 2002).

Hatchery-raised fish have been introduced into natural estuar-
ies in both the Gulf (Texas and Florida) and along the Atlantic
coast of the U.S. The introduction of hatchery raised fish to sup-
plement population numbers to date does not appear to have
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strongly influenced the genetic health or behavior of wild Red
Drum populations in the Gulf of Mexico (Karlsson et al. 2008,
Tringali et al. 2008, Carson et al. 2009), or Atlantic (Chapman et
al. 2002, Jenkins et al. 2004, Denson et al. 2012, Katalinas et al.
2018). However, the contributions of hatchery-raised fish to the
spawning stock to date have been relatively minor, so genet-
ic health of the spawning stock remains a long-term concern.
Concerns also remain regarding the interactions between nat-
urally spawned Red Drum and those introduced from hatcher-
ies affecting growth or survival of those naturally spawned Red
Drum. While behavioral differences have also been observed
between naturally spawned Red Drum and those introduced
from hatcheries (Stunz et al. 2001), those likely have more im-
plications for estimating efficacy of the stocking efforts than
population genetics.

There have been numerous studies of stomach contents of Red
Drum across the northern GOM. Camp et al. (2019) identified
crustaceans (i.e., mysid shrimp and amphipods) as major prey
species of early juvenile Red Drum, and fish species including
Sciaenidae spp. (drum) and Mugilidae spp. (mullet) as major
prey of adult Red Drum via stomach content analysis in Flori-
da’s coastal waters. Specifically, mysid shrimp made up ~30% of
stomach contents, on average, for early juvenile Red Drum while
amphipods accounted for another ~9% (Camp et al. 2019). The
remaining stomach contents were divided amongst 11 other
species of crustaceans and bony fishes (Camp et al. 2019). Soto
et al. (1998) showed that Red Drum between 4-20 mm (0.2-0.8
in) consumed copepods and mysid shrimp and had overlapping
diets with Atlantic Croaker in Texas seagrass nurseries.

Later juvenile Red Drum in Louisiana will typically depredate
on the most abundant food sources in an area, including deca-
pod and fish species (Bass and Avualt 1975). Food habit stud-
ies, although often showing a predominance of crustaceans,
especially crabs, indicate an omnivorous diet (Overstreet and
Heard 1978, Peacock 2014). This type of diet suggests that Red
Drum are wide roaming through benthic and pelagic habitats.
The sub-inferior mouth of Red Drum, an adaptation to benthic
feeding, tilts downward and allows for digging while the fish
supports itself on its pelvic fins (Yokel 1966). Despite this ad-
aptation, there are numerous reports of Red Drum feeding on
pelagic fish such as mullet, herrings, menhaden, and anchovies
(Overstreet and Heard 1978, Matlock 1987). Based on bone
structure (Topp and Cole 1968), Red Drum are adapted to a
niche between the more benthic feeding Black Drum (Pogonias
cromis) and the more pelagic seatrouts (Cynoscion).

Crustaceans and fish account for most of the reported prey
items of Red Drum throughout the GOM and South Atlantic
(Fontenot and Rogillio 1970, Music and Pafford 1984, Facen-
dola and Scharf 2012, Peacock 2014). Kroetz et al. (2017) indi-
cated adult Red Drum are dietary generalists with juvenile Red
Drum diets composed of mainly crustaceans, primarily crabs
and shrimp. Percentage of food types preyed upon by Red
Drum varies with geographic location, season, habitat, and size
of fish. Scharf and Schlight (2000) showed that the diet of Red
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Drum in Galveston Bay, Texas has significant seasonal patterns
dominated by White Shrimp (Penaeus setiferus) during the fall
and Gulf Menhaden (Brevoortia patronus) in the spring, with
Blue Crabs (Callinectes sapidus) being present during both sea-
sons. Boothby and Avault (1971) surveyed gut content from
adult Red Drum near Hopedale, Louisiana and found that 14
fish species and three crustacean species, including Blue Crab
and Penaeid Shrimp. Boothby and Avault (1971) also demon-
strated the seasonal preference in diet for Red Drum where fish
species dominated the winter and spring diets, and crustacean
species were the bulk of the summer and fall diets. Guillory and
Prejean (2001) found that Blue Crab is the most frequently en-
countered species in the Red Drum diet off the coast of Louisi-
ana, with Blue Crabs occurring in 24% of Red Drum stomachs
throughout the years 1986-1996. Llanso et al. (1998) noted that
smaller juvenile Red Drum (<200mm) showed flexibility in their
diet by feeding on abundantly available micro-crustacea, such
as amphipods, in a restored mangrove impoundment of Upper
Tampa Bay, Florida.

Predation of Red Drum by numerous different predators has
been documented. Marsh dwelling mammals, like river otters
(Lutra canadensis) and minks (Mustela vison), are specifically
adapted for a fish dependent diet and will feed on a wide va-
riety of fishes, including Red Drum (Chapman and Feldhamer
1982). Likewise, bird species, such as Great Blue Herons (Ardea
herodias), Cormorants (Phalacrocorax spp.), and Great Egrets
(Ardea alba), are prolific predators of fish, and will take fish spe-
cies in abundance, including Red Drum (Bent 1926). There are
also fish species documented to feed on Red Drum, including
Blacktip Sharks (Carcharhinus limbatus) whose stomach con-
tents were comprised of a high amount of Red Drum in a study
done in coastal Texas water (Matich et al. 2020). Other large
aquatic predators like Tiger Sharks (Galeocerdo cuvier) and Bot-
tlenose Dolphins (Tursiops truncatus) will also prey upon Red
Drum (Kemp 1949). Successful predation on Red Drum by fish
species is dependent on the size of the Red Drum being preyed
upon, with younger, smaller individuals having a higher preda-
tion rate than an older, larger individuals (Fuiman 1994). Many
mesopredators (predators ranked in the middle of the trophic
web) favor smaller fish, such as Pinfish (Lagodon rhomboides)
and Spotted Seatrout (Cynoscion nebulosus), while larger pe-
lagic predators like Blacktip Sharks (Carcharhinus limbatus) and
Bottlenose Dolphins (Tursiops truncatus) prey upon larger indi-
viduals (Matich et al. 2020).

STOCK STATUS AND ASSESSMENT
METHODOLOGY

Red Drum occur in estuaries and the nearshore and offshore
habitats along the Atlantic and Gulf Coasts from the Gulf of
Maine southward through the GOM into northern Mexico (GM-
FMC/GSMFC 1984). Studies using mitochondrial DNA markers
(Gold and Richardson 1991, Gold et al. 1994) found significant
differences in the frequencies of haplotypes of GOM and At-
lantic Red Drum, implying that GOM and Atlantic Red Drum
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populations are genetically distinct. Recent genetic studies
using microsatellites and mitochondrial DNA to assess popula-
tion structure and gene flow of Red Drum in the inshore and
offshore waters of the northern GOM (Gold and Turner 2002;
Michaelsen 2015; Pillar et al. 2015) found high connectivity,
and concluded that identified heterogeneity does not delineate
subpopulations or stocks with fixed geographical boundaries.
Juvenile Red Drum exhibit very little to no movement between
estuaries or regions (Walters et al. 2020).

For the purposes of this fishery management plan, the man-
agement unit is defined as Red Drum and its fisheries in the
estuarine and coastal waters of Louisiana.

LDWF’s most recent Red Drum stock assessment was complet-
ed in 2022 using data through 2021. Prior to this assessment,
escapement rates were typically calculated for Red Drum as a
management measure as there is no legislative or regulatory
timeline for conducting an assessment of the Red Drum stock in
Louisiana waters. The stock was typically assessed when need-
ed based upon monitoring data. If an assessment report indi-
cates the Red Drum stock is in such a condition as to jeopardize
its sustainability (overfished or overfishing), LDWF is obligated
to provide management options that recover the stock to sus-
tainable levels to the Commission for its consideration.

While no formal biomass or fishing mortality targets are es-
tablished for Red Drum by the Legislature or in the Louisiana
Administrative Code (LAC), such as those established for Black
Drum (Pogonias cromis), Southern Flounder (Paralichthys
lethostigma), and Sheepshead (Archosargus probatocephalus),
the stock is monitored in relation to its historical status simi-
lar to those three species. Management thresholds have been
established for Red Drum in the Gulf of Mexico Fishery Man-
agement Council (GMFMC) Red Drum Fishery Management
Plan (FMP). Amendment 2 of the Red Drum FMP, implemented
in 1988, and reestablished with Amendment 5 in 2022, desig-
nates a 20% spawning potential ratio (SPR) limit and requests
the GOM States to enact rules to achieve that standard by pro-
viding 30% escapement of juvenile fish to offshore waters (GM-
FMC 1988). The state of Louisiana has endorsed that standard,
as it was included in Act 889 of the 1988 Regular Legislative
Session. A provision of Act 889, which was to become effective
Sept. 1, 1991, authorized the Wildlife and Fisheries Commission
to set a quota for commercial harvest of Red Drum, based on
30% escapement to offshore waters. This provision never be-
came effective, since that section was repealed by Act 157 of
the 1991 Regular Legislative Session. However, it does seem to
have established legislative intent to endorse the conservation
standard recommended by the GMFMC. Using those criteria,
LDWF monitors the Red Drum stock to be above an SPR of 20%
and an Escapement Rate of 30%.
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LDWF’s most recent assessment of Red Drum in Louisiana waters
(West et al. 2022, shown as Appendix | in this document) estimat-
ed that the stock is not currently overfished, with an estimated
SPR of 40%. The stock is estimated to be experiencing overfishing,
and overfishing has occurred in the past. The estimate of over-
fishing for the terminal year of the assessment is below the over-
fishing limit (fishing rate is above the limit) with an escapement
rate of 20%. The following section summarizes the methods and
findings. See the full assessment report in Appendix | for complete
details of the current stock status and assessment methods.

Average fishing mortality rates (F) have varied over the time-se-
ries of the assessment with a steep increase in the earlier years
up to peaks of 0.29 and 0.28 estimated in 1986 and 1987. After
1987, average fishing mortality rates declined steeply after Red
Drum harvest in the Exclusive Economic Zone (EEZ) and com-
mercial harvest in state waters (February 1988) was prohibited.
In the most recent decade, average fishing mortality rates in-
creased from 0.10 estimated in 2012 to another peak of 0.23
estimated in 2018. Since 2018, average fishing mortality esti-
mates have declined. The 2021 estimate of average Fis 0.11.

Escapement rates of juvenile fish calculated from the assessment
(i.e., the proportion of juvenile fish that survive the inshore fish-
ery to become adults) have also varied through time, where the
lowest escapement rates occurred in 1986 and 1987 (8.6 and
9.9%) before increasing steeply in 1988 to 66.4%. Since 1988,
escapement has generally declined. In the most recent decade,
escapement estimates have declined overall from an estimate of
38.2% in 2012 to an estimate of 22.2% in 2021 with lows of 17.4
and 17.1% escapement estimated in 2018 and 2020.

Fishing mortality rates of adult fish calculated from the assess-
ment (i.e., the proportion of adult fish that die due to fishing)
follow a trend similar to average F and escapement rates, where
the highest adult F (46.8%) occurred in 1986 before declining to
a relatively stable level between 5 and 8% after harvest in the
EEZ was prohibited. Beginning in 2010, adult F rates increased
above 10%, which corresponds with the decline observed in
stock size and female spawning stock fecundity in the most re-
cent decade. The 2021 estimate of adult F is 14.7%.

Red Drum stock size has varied considerably over the time-series
examined in the assessment. Stock size decreased from 13.8 mil-
lion fish estimated in 1982 to 10.1 million fish estimated in 1989.
After 1989, stock abundance increased to a peak of 23.0 million
fish in 1999. Since 1999, stock size has generally declined. In the
most recent decade, stock size has decreased from the 18.3 mil-
lion fish estimated in 2012 to the lowest stock size of the mod-
eled time series estimated in 2021 (8.7 million fish).

LDWF's most recent Red Drum assessment (West et al. 2022)
uses an Age-Structured Assessment Program (ASAP), a statis-
tical catch-at-age model, to describe the dynamics of the Red
Drum stock in Louisiana and adjacent federal waters from 1982
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through 2021. This model projects abundance at age from es-
timates of abundance in the initial year of the time series and
recruitment estimates in subsequent years. Minimum data re-
quirements for the model are fishery catch-at-age and an index
of abundance. Landings are taken from LDWF’s Recreational
Creel Survey (LA Creel), the National Marine Fisheries Service’s
(NMFS) commercial statistical records, and Fisheries Marine
Recreational Information Program (MRIP). Indices of abundance
are developed from the LDWF estuarine trammel net survey and
the LDWF component of the Southeast Area Monitoring and As-
sessment Program (SEAMAP) nearshore bottom long line sur-
vey. Estimates of absolute abundance are taken from the NOAA
Fisheries northern GOM mark-recapture experiments. Age com-
position of fishery catches are estimated with age-length-keys
derived from fishery age samples and a growth model.

Fishery Catch-at-Age

Commercial Red Drum landings are taken from NOAA Fisheries
commercial statistical records as reported in the most recent
federal Red Drum stock assessment (Porch 2000). In the assess-
ment model, inshore Louisiana landings are used to represent
the inshore commercial fishery operating in Louisiana waters
and the GOM offshore landings are used to represent the off-
shore commercial fishery that operated across state boundar-
ies. Estimates of commercial live releases are not available and
were not considered further in the assessment.

Size compositions of Louisiana inshore commercial harvest and
GOM offshore commercial harvest are available from historical
port sampling (Russell 1988). No age composition samples are
available for the Louisiana inshore commercial inshore fishery.
The size composition information from the Russell samples
collected from the inshore fishing gears (hook and line, tram-
mel nets, and non-runaround gillnets) are pooled to develop
a single size distribution to represent Louisiana inshore com-
mercial landings. Ages are then assigned to the inshore com-
mercial catches from a growth model. Age composition samples
of landings of the offshore purse seine fishery are available for
a limited number of years (Beckman 1989). The size composi-
tion information from the Russell samples collected from the
offshore fishing gears (purse seines, haul seines, and runaround
gillnets) are pooled to represent GOM offshore commercial
landings for purposes of mean weight calculations.

Recreational Red Drum landings and live release estimates are
taken from the LDWF recreational creel survey (LA Creel; 2014~
2021) and estimates hindcast to the historic MRIP time-series
(1982-2013). Consequently, the pre-2014 recreational esti-
mates used in this assessment differ from the LA estimates cur-
rently published by MRIP. Furthermore, due to changes made to
the MRIP Access Point Angler Intercept Survey (APAIS) in 2013
and the recent transition from the MRIP Coastal Household
Telephone Survey to the new Fishing Effort Survey, harvest esti-
mates currently available from MRIP also differ from those used
in prior LDWF Red Drum stock assessments (LDWF 1997, Shep-
ard 2004, Blanchet 2005). Live releases are further delineated
as undersized/non-undersized with the LA Creel and MRIP catch
disposition codes.
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Annual seasonal size compositions of Red Drum harvest esti-
mates are derived from the LDWF Biological Sampling Program
(2014-2021) and MRIP (1982-2013). Seasons represent Janu-
ary through April (season 1), May through August (season 2),
and September through December (season 3). Size composi-
tions from the LDWF Biological Sampling Program are derived
by statistically weighting the size composition samples by the
corresponding recreational landings estimates for each basin
and mode of fishing (Private and Charter). Size compositions
of non-undersized live releases are assumed equivalent to har-
vest. Size composition of under-sized releases in each year and
season are estimated by pooling the annual seasonal size fre-
quency information available prior to implementation of the
16-inch Minimum Length Limit (MLL) and using those distribu-
tions as a proxy of undersized catches beginning in 1988.

Ages of recreational Red Drum landings are derived from a
growth model (1982-2001) and otoliths collected from the rec-
reational fishery (2002-2021).

Index of Abundance

For sampling purposes, coastal Louisiana is currently divided
into five Coastal Study Areas (CSAs; Figure 4). LDWF biologists
routinely sample within each CSA using standardized gear (ma-
rine gill net, trammel net, and beach seines) as part of a long-
term comprehensive monitoring program to collect life history
information and measure relative abundance and size distribu-
tions of recreationally and commercially important species.

Red Drum indices of abundance (IOA) are developed from the
LDWF fishery-independent estuarine trammel net survey and
the LDWF component of the South Eastern Area Monitoring
and Assessment Program (SEAMAP) fishery-independent near-
shore bottom long line survey. Catch per unit effort (CPUE)
for the trammel net survey is defined as the number of Red
Drum caught per trammel net sample. Trammel net samples
collected during the months of January, February, and March
are grouped with the previous year’s October, November, and
December samples for IOA development (e.g., October - March
1989-1990 denoted as 1989). Catch per unit effort for the near-
shore bottom long line survey is defined as the number of Red
Drum caught per 100 hook/hr. To reduce unexplained variability
in catch rates unrelated to changes in abundance, each I0A was
standardized.

Current CSAs are defined as: CSA 1 - Mississippi state line to
South Pass of the Mississippi River (Pontchartrain Basin); CSA
3 - South Pass to Bayou Lafourche (Barataria Basin); CSA 5 - Bay-
ou Lafourche to eastern shore of Atchafalaya Bay (Terrebonne
Basin); CSA 6 - Atchafalaya Bay to western shore of Vermilion
Bay (Vermilion/Teche/Atchafalaya Basin); and CSA 7 - western
shore of Vermilion Bay to Texas state line (Mermentau/Calca-
sieu/Sabine Basins).
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FIGURE 4. Map of Louisiana’s coastal study areas (CSAs).

TABLE 1. FAO proposed guidelines for indices of productivity for exploited aquatic species.

OANIEIEE PRODUCTIVITY SPECIES:

Low (1) Medium (2) = High(3) RED DRUM
Natural mortality rate (M) <0.2 0.2-0.5 >0.5 0.116 1
von Bertalanffy growth rate (K) <0.15 0.15-0.33 >0.33 0.259 2
Age at maturity (tm.) >8 33-8 <33 6 2
Maximum age (ty.x) >25 14-25 <14 39 1

Individual Gulf states have produced state-specific assessments
of Red Drum; however, no regional assessment of inshore Red
Drum has been produced. The last stock assessment of Red
Drum in federal waters was produced in 2000 (Porch 2000). The
five Gulf states regularly monitor the Red Drum stock within
their state waters. Given that sampling methods and coverage
vary across the Gulf states, producing inconsistent data sets, a
Gulf-wide assessment of inshore stocks of Red Drum is not cur-
rently feasible. Harvest regulations and conservation standards
also vary greatly state by state.

LDWF’s most recent Red Drum stock assessment evaluates fac-
tors that can be used to gauge the resilience of the Red Drum
stock (West et al. 2022). The age of maturity used in the as-
sessment and noted in the table below is a result of direct
LDWF data inputs to the assessment and may vary from other
published age at maturity ranges described in this document.
Productivity is a function of growth rates, natural mortality, age
of maturity, and longevity and can be a reasonable proxy for
resilience. We characterize the relative productivity of GOM
Red Drum based on life-history characteristics, following SE-
DAR 9 (SEDAR 2006), with a classification scheme developed
at the FAQ’s Second Technical Consultation on the Suitability of
the Convention on International Trade in Endangered Species

www.wlf.louisiana.gov

of Wild Fauna and Flora Criteria for Listing Commercially-Ex-
ploited Aquatic Species (FAO 2001; Table 1). Each life history
characteristic (von Bertalanffy growth rate, age at maturity, lon-
gevity, and natural mortality rate) is assigned a rank (low = 1,
medium = 2, and high = 3) and then is averaged to compute
an overall productivity score. In this case, the overall produc-
tivity score is 1.50 for GOM Red Drum indicating medium to
low productivity. The von Bertalanffy growth rate typically used
in the above analysis is substituted with the mean growth rate
across ages from the damped growth model evaluated at the
midpoint of the calendar year and weighted by expected survi-
vorship-at-age (k = 0.259).
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Fishery Monitoring

While there is no current commercial fishery for
Red Drum, LDWF monitors commercial landings
and fishing effort through a trip ticket program.
Through this program, LDWF collects commercial
landings data on a trip basis from wholesale/
retail seafood dealers and commercial fishermen
holding fresh products licenses.

LDWF conducts economic research pertaining
to Louisiana and Gulf fisheries resources using
information from the trip ticket program and
surveys.
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Comprehensive descriptions of the Louisiana commercial and recreational Red Drum
fisheries prior to 1986 including development and history of exploitation, effort and
harvest, economics, markets, value, and processing are available through various pub-
lications including Perret et al. (1980), Matlock (1980) and Goodyear (1987). More
recent descriptions of GOM and LA Red Drum fisheries include VanderKooy and Rester
(2023) and West et al. (2022).

DATA COLLECTION AND ANALYSIS

In Louisiana, commercial harvest of Red Drum has occurred since the 1700s, with
landings in the GOM rising above 1 million pounds near the middle of the 20th cen-
tury (VanderKooy and Rester 2023). However, commercial harvest of Red Drum was
bannedin 1986 in federal waters and 1988 in Louisiana waters. Since then, ‘harvest’ in
commercial fisheries has been primarily as incidental bycatch. Unless otherwise not-
ed, the commercial data presented throughout this section are sourced from NOAA.
All data collected by LDWF are published in aggregate form, meaning the sum of data
submitted by three or more individuals; data submitted by less than three individu-
als are confidential and are denoted as such in the tables below. Data are presented
from 1970 through 2023. Value is presented as real dockside value, in constant, infla-
tion-adjusted 2023 dollars calculated from the nominal or current dollar values using
the U.S. Bureau of Economic Analysis Implicit Price Deflator. Volume is presented in
pounds whole-weight.

Prior to 2014, recreational landings data are available through MRFSS/MRIP. In 2014,
LDWEF created a recreational landings survey called LA Creel to estimate recreational
harvest of saltwater finfish in Louisiana. From 2014 forward, LDWF has not partici-
pated in MRFSS/MRIP; MRFSS/MRIP landings estimates are not yet directly compara-
ble to LA Creel landings estimates. NOAA Fisheries and LDWF are currently working
together to calibrate landings estimates from the two surveys to allow for historical
comparison of recreational landings for all species; however, this methodology has
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not yet been fully developed. LDWF’s Socioeconomic Research
and Development Section conducts economic research pertain-
ing to Louisiana and Gulf fisheries resources using information
from Louisiana’s trip ticket program, LA Creel, and surveys. This
section publishes results in LDWF reports and peer-reviewed
scientific journals, presents research findings at professional
and scientific meetings, and provides information and support
to LDWF and other agencies to support scientific research and
resource management.

COMMERCIAL FISHERY

The commercial Red Drum fishery in Louisiana prior to the late
1970s has been described as lightly regulated and underuti-
lized. According to statistics published by NMFS, commercial
landings rose from 789,000 pounds (whole weight) with a dock-
side value of $770,000 (in constant, inflation-adjusted 2023 dol-
lars) in 1970 to 2.2 million pounds with a dockside value of $2.5
million in 1976 (Table 2). The adoption of maximum net length
and minimum mesh size regulations among other restrictions in
1977 coincided with declines in commercial landings to 1.2 mil-
lion pounds in 1978 and 1.1 million pounds in 1979. The estab-
lishment of a minimum mesh size of 3 inches bar on the outer
layer of saltwater trammel nets in 1980 coincided with declines
in landings to under 1 million pounds in 1980 and 1981.

An apparentincrease in consumer demand for Red Drum begin-
ning in the mid-1980s was evident as landings increased to 1.9
million pounds in 1983 and 2.6 million pounds in 1984. Land-
ings increased during this time, even as additional restrictions
were placed on trammel nets and minimum net sizes used in
the commercial fishery along with the establishment of a com-
mercial slot limit. Commercial landings rose to nearly 3 million
pounds in 1985 and spiked at 7.8 million pounds in 1986. Af-
ter the implementation of a 30-inch maximum size limit for the
commercial fishery, the prohibition on the use of purse seines
in 1986, and the establishment of a commercial quota in 1987,
landings declined to 4.6 million pounds in 1987.

Public concerns about overharvest in the commercial fishery
and its impact on the recreational fishery led to the designation
of Red Drum as a game fish in 1988. In February 1988, the Loui-
siana commercial Red Drum fishery was placed under a harvest
moratorium with subsequent actions leading to a permanent
closure of the commercial fishery in 1991. Since that date, Lou-
isiana’s Red Drum fishery has functioned as a recreational fish-
ery only with no commercial landings.

Pounds and Value of Landings in Other States

Though commercial harvest, and, therefore, landings, have
been prohibited in Louisiana since 1988, commercial fishers
continue to land Red Drum in other states. NOAA Fisheries re-
ported Red Drum landings in 13 different states at some point
between 2000 and 2022. Most states recorded only periodic
landings of a few thousand pounds whole-weight (Table 3 & 4).
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TABLE 2. Louisiana Commercial Red Drum Landings: 1970-1988.

YEAR Pounds Dockside Value Dockside Value Per Ib.
1970 789,200 $769,822 $0.98
1971 723,700 $788,196 $1.09
1972 889,000 $866,049 $0.97
1973 1,183,500 $1,200,055 $1.01
1974 1,436,100 $1,424,636 $0.99
1975 1,362,300 $1,449,623 $1.06
1976 2,212,500 $2,499,743 $1.13
1977 1,435,500 $1,950,953 $1.36
1978 1,218,797 $1,954,113 $1.60
1979 1,056,697 $1,907,839 $1.81
1980 724,777 $1,313,338 $1.81
1981 898,585 $1,834,568 $2.04
1982 1,454,503 $2,546,966 $1.75
1983 1,938,615 $3,607,984 $1.86
1984 2,608,383 $5,422,770 $2.08
1985 2,933,573 $6,700,266 $2.28
1986 7,817,694 $13,458,573 $1.72
1987 4,571,177 $11,876,752 $2.60
1988 245,365 $766,413 $3.12

Pounds of whole-weight fish. Dollars values are expressed in inflation-
adjusted 2023 dollars.

In 2022, commercial landings occurred in six different states.
In three of these states (Alabama, Maryland, and Rhode Is-
land), the number of participants was sufficiently limited as to
preclude the disclosure of weight or dockside value statistics.
Reported commercial landings were highest in North Carolina
(175,000 pounds with a dockside value of $550,000). Missis-
sippi’s commercial landings weighed in at 47,000 pounds with
a dockside value of $149,000. Landings in Virginia amounted to
approximately 18,000 pounds with a dockside value of $38,000.

Domestic and Foreign Markets

Red Drum accounts for a small share of U.S. seafood landings
and an even smaller portion of the national commercial sea-
food market. There are likely other saltwater or freshwater fish
products with similar characteristics that may serve as accept-
able substitutes. The United Nations Food and Agriculture Or-
ganization (FAO) groups all drums with groupers, snappers, and
croakers in their classification of the global seafood products
trade, an indication that these seafood types occupy a similar
market niche. Changes in the supplies of these seafood types
may have an effect on the market for Red Drum.

U.S. commercial landings of Black Drum varied between 4.4 mil-
lion pounds and 6.1 million pounds during the first 15 years of
the 2000-2022 period (Table 5). Landings followed a downward
trend in later years, dropping from 6.3 million pounds in 2015
to 3.0 million pounds in 2022. The per-unit for Black Drum gen-
erally trended upward from $0.96 per pound in 2001 and 2002
to $1.41 per pound in 2022.
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TABLE 3. Annual Red Drum landings (thousands of pounds whole-weight) and dockside value (thousands of 2023 dollars) by state: 2000-2023.

State

Alabama
Delaware
Georgia

Maine
Maryland
Massachusetts
Mississippi
New Jersey
New York
North Carolina
Rhode Island
South Carolina
Virginia

State

Alabama
Delaware
Georgia
Maine
Maryland
Massachusetts
Mississippi
New Jersey
New York
North Carolina
Rhode Island
South Carolina
Virginia

State

2000
0/50
0/50
0.7/51.8
0/%0
0.9/51.0
0/%0
38.1/$97.5
0/%0
1.2/$3.5
271.0/$495
0/%0
0/%0
11.5/516.4

200.3/5450.4
/%=
0/%0
9.4/$25.5

2018

2001
0/50
0/50
0/%0
0/%0
0/%0
0/%0
22.7/$58.4
0/%0
0.1/0.05
149.7/$280.5
0/%0
0/%0

5.3/510.9

2010
-/$-
0/%0
/%=
0/%0
/5
0/50
36.4/$88.1
0/50
0/%0
231.8/4575
0/%0
0/%0
4.0/$10.0

2019

2002
0/50
0/50
0/50
0/%0
0/50
0/%0
17.9/540.3
0/50
0.1/0.04
81.4/5144.3
0/50
0/%0
7.8/$13.4

2011
-/$-
0/%0
/%=
0/%0
0/%0
0/50
28.4/577.4
0/50
0/%0
92.0/$222.8
0/%0
0/%0
4.4/512.8

2003
0/50
0/50
0/50
0/%0
0.8/51.1
0/%0
22.4/%8.3
0/50
0.04/0.1
90.6/5167.9
0/50
0/%0

2.8/53.4

2012
-/$-
0/%0
0/%0
0/%0
0.3/50.2
0/50
34.8/$90.9
-/$-
0/%0
66.5/5182.4
0/%0
0/%0
29./57.6

YEAR
2004
_/5-
0/%0
0/50
0/50
0/50
0/$0

18.5/$38.6
0.01/50.02
0/%0
54.1/$107.5
0/50
0/50
0.8/$1.6

YEAR
2013
-/$-
0/%0
0/%0
0/%0
3.0/$96.1
0/50
36.5/596.1
-/$-
0.04/$0.1
371.9/5922.4
0/%0
0/%0
30.1/$61.9

2005
/-
0.03/50.02
0/0
0.04/50.02
0/%0
0/50
30.1/558.0
0/%0
0/50
128.8/5260.0
0/%0
0/%0
0.7/51.0

2014
-/$-
0/%0
0/%0
0/%0
0.3/50.6
0/50
43.2/5117.7
-/$-
0/%0
90.7/$264.4
0/%0
0/%0
14.7/$37.5

2006
/-
0/50
0/%0
0/%0
0/%0
0/50
22.2/$42.9
0/%0
0/50
169.3/5338.6
0/%0
0/%0
2.1/$3.9

2015
-/$-
0/%0
0/%0
0/%0
/5
0/50
61.5/5195.4
0/50
0.1/50.2
80.4/5244.0
/%=
0/%0
0.8/51.5

Alabama
Delaware
Georgia
Maine
Maryland
Massachusetts
Mississippi
New Jersey
New York
North Carolina
Rhode Island
South Carolina
Virginia

-/$-
0/%0
0/50
0/50
-/$-
0/%0
47.7/$138.1
0/%0
0/%0
144.5/5461.7
0/50
0/50
1.0/$3.1

-/$-
0/%0
0/50
0/50
-/$-
0/%0
61.5/5181.2
0/%0
-/5-
56.4/$192.3
0/50
0/50
2.6/$10.5

2007
/-
0/50
/-
0/%0
6.7/55.8
0/50
22.7/547.2
0/%0
0/50
243.7/$500.2
0/%0
0/%0
7.1/412.6

2016
-/$-
0/%0
0/%0
0/%0
/5
0/50
60.5/5186.4
0/50
0/%0
77.1/$252.2
0/%0
0/%0
1.9./%4.0

28.0/$58.8
0/%0
/$-
229.8/5490.8
0/%0
0/%0
5.3/$12.2

2017
-/$-
0/%0
0/%0
0/%0
1.0/%1.5
0/50
56.6/$170.9

187.0/5610.3
0/50
/$-
7.0/$17.3

2020 2021 2022 Average
-/%- -/%- -/5-
0/$0 0/$0 0/50 0.001/50.001
0/50 0/50 0/50
0/50 0/$0 0/50
-/$- -/$- -/$-
0/$0 0/$0 0/50

51.8/$154.3 35.2/$101.6 | 46.7/5149.2 36.0/$96.9
0/$0 0/$0 0/50
0/$0 0/$0 0/%0

165.7/$505.2 | 200.4/$357.5 | 175.1/$550.1 | 154.7/$375.6
-/$- 0/50 -/5-
0/$0 0/50 0/50

8.3/$30.2 18.7/$58.5 18.1/$37.6 7.2/$16.5

-/$-: Values are withheld in compliance with NMFS confidentiality standards.
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TABLE 4. U.S. landings of Black Drum, snappers, groupers, and croakers (millions of pounds and real dockside value per pound), 2000-2022.

BLACK DRUM SNAPPERS GROUPERS CROAKERS
YEAR  Millionsof = RealValue =~ Millionsof  RealValue Millionsof RealValue Millionsof RealValue
Pounds perlb Pounds perlb Pounds perlb Pounds perlb
2000 6.0 $1.17 10.3 $3.55 127 $3.59 27.0 $0.64
2001 5.8 $0.96 10.5 $3.46 133 $3.55 289 $0.45
2002 6.1 $0.96 104 $3.40 13.2 $3.38 263 $0.54
2003 5.5 $0.98 9.8 $3.41 121 $3.57 288 $0.42
2004 5.4 $1.04 10.0 $3.51 13.0 $3.40 256 $0.53
2005 4.7 $1.19 8.8 $3.70 11.8 $3.50 24.6 $0.55
2006 4.4 $1.15 9.0 $3.84 10.3 $3.72 208 $0.67
2007 45 $1.15 8.0 $3.86 8.8 $4.03 20.0 $0.61
2008 45 $1.12 8.4 $3.84 9.8 $3.82 19.0 $0.72
2009 5.2 $1.10 9.9 $3.52 7.6 $3.71 16.1 $0.96
2010 4.8 $1.19 8.4 $3.79 5.8 $3.94 16.3 $0.90
2011 58 $1.06 10.3 $3.89 7.8 $3.91 121 $1.03
2012 6.1 $1.13 10.2 $4.04 8.7 $3.96 11.7 $1.29
2013 6.0 $1.15 10.5 $4.43 8.0 $4.25 9.7 $1.28
2014 54 $1.26 113 $4.53 9.3 $4.37 8.4 $1.13
2015 6.4 $1.22 1.9 $4.60 8.1 $4.53 7.0 $1.26
2016 6.3 $1.27 11.8 $4.55 8.0 $4.56 6.5 $1.26
2017 58 $1.27 129 $4.50 6.0 $4.73 4.2 $1.43
2018 4.5 $1.22 11.8 $4.62 4.9 $5.13 4.4 $1.66
2019 54 $1.28 12.7 $4.60 4.8 $5.56 24 $1.92
2020 27 $1.41 1.4 $4.48 4.9 $5.24 1.0 $2.89
2021 25 $1.47 1.4 $4.58 56 $5.24 1.2 $2.40
2022 3.0 $1.41 1.7 $4.81 48 $5.60 0.9 $2.37

U.S. commercial landings of all species of snapper dropped
from 10 million pounds in 2000 and 2001 to 8.0 million pounds
in 2007 then subsequently rose to a range of 11 to 12 million
pounds in the last nine years. U.S. commercial landings of all
species of grouper dropped from 12 to 13 million pounds in each
of the first five years of the 2000-2022 period to approximately
5 million pounds in each of the last five years. Judging by their
relatively high real dockside values, snappers and groupers are
likely to occupy a higher value portion of the market than drum
and may thus be imperfect substitutes for black drum.

Commercial landings of croaker, mainly Atlantic Croaker but
also Pacific White Croaker, dropped from 27.0 million pounds in
2000 and 28.9 million pounds in 2001 to approximately 1 mil-
lion pounds in each of the last three years. Real dockside value
per pound of croaker rose from $0.64 per pound in 2000 to
$2.37 per pound in 2022.

Mariculture Production of Red Drum

Though commercial landings of Red Drum in the U.S. are lim-
ited, global production in mariculture operations around the
world have been substantial for the last decade or longer. Glob-
al farmed production of Red Drum, according to FAO statistic,
rose from 89.6 million pounds in 2004 to 185.9 million pounds
in 2020, (Table 6).

Most of the increase in global output was associated with in-
creased productivity in China. Production from China doubled
from approximately 84 million pounds in 2004 to nearly 171
million pounds in 2020.
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U.S. production generally fluctuated between 3.0 and 3.3 million
pounds between 2004 and 2016, reaching a high of 4.0 million
pounds in 2007 and a low of 2.3 million pounds in 2016. Produc-
tion rose to 7.2 million pounds in 2018, 2019, and 2020. Most
U.S. commercial mariculture production of Red Drum is centered
in Texas which contained five Red Drum farms covering 1,100
acres in 2016 (Treece 2017). Mariculture of Red Drum in Louisi-
ana has taken place sporadically since the about the 1980s, and
is still permitted through the Louisiana Administrative Code Title
LAC 76:VI1.900.D. However, Red Drum mariculture in Louisiana is
often seen as economically inviable due to logistical constraints
and high mortality (Herke 1995, Lutz et al. 1997), and, therefore,
is not currently a major industry in the state.

Production in Mauritius increased remarkably in relative terms
during this period. The nation’s Red Drum production in 2020
(7.1 million pounds) was 10 times the quantity produced (0.7
million pounds) in 2004.

Other nations with reported Red Drum production between
2004 and 2020 included Guadeloupe, Israel, Martinique, May-
otte, and Mexico.

Foreign Trade

No statistics are publicly available on U.S. trade of Red Drum,
Black Drum or croakers. Statistics are available for U.S. trade of
snappers and groupers, which may be used to describe trends
for imported products that may bear some similarity to Red
Drum. Trade statistics are reported for two product forms: fresh
fish and frozen fish.
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TABLE 5. UN FAO estimates of global mariculture production of Red Drum, Imports of fresh grouper followed a generally upward trend
2004-2020 (Millions of Pounds, Live Weight). from 8.1 million pounds in 2000 to 12.6 million pounds in 2023
UNITED STATES (Table 7). U.S. imports of frozen grouper fluctuated between
L OF AMERICA LU UL Lt 0.6 million pounds and 1.4 in the first decade of the 2000-2022
2004 83.9 3.0 0.7 2.0 89.6 period, spiked to 4.6 million pounds in 2018 and 3.5 million
2005 88.2 33 0.8 12 93.5 pounds in 2019, and afterwards slid to 1.3 million pounds in
2006 102.4 33 0.9 13 107.9 2022 and 1.2 million pounds in 2023.
2007 108.7 4.0 0.3 1.2 114.2
2008 1123 3.1 0.4 13 117.1 Fresh grouper imports in 2023 ($66.6 million) comprised 96.2%
2009 107.0 3.1 0.7 1.4 112.2 of the year’s combined value of grouper imports. The value of
2010 | 1118 2.5 1.1 13 116.8 fresh grouper imports represented at least 88% of the total
2011 | 1363 3.2 1.0 1.2 141.7 grouper imports value in each of the previous 23 years.
2012 138.8 3.2 0.9 0.9 144.0
2013 | 1248 33 0.5 26 131.2 The per-unit value of imported grouper was consistently higher
2014 | 1474 33 1.2 1.7 153.7 for the fresh product than for the frozen product. In 2022, the
2015 1514 33 13 13 157.3 value per pound of fresh grouper ($5.29) was more twice the
2016 149.8 23 16 13 154.9 corresponding value for frozen grouper (52.27).
2017 151.1 2.3 2.6 0.8 156.9
;g:: 122; ;; 2; (1)(5) :Z;g The per-unit of fresh grouper followed a generally u.pward trend
o | s -5 - " o from $3.25 per pound in 2000 to $5.29 per pound in 2021. The

value per pound of frozen grouper varied broadly along an up-

ward trajectory from $2.04 per pound in 2001 to $3.13 per pound

TABLE 6. U.S. imports of grouper products, 2000-2022. in 2015, dropped to approximately $1.50 per pound in 2018 and
FRESH GROUPER FROZEN GROUPER 2019, and afterwards climbed to $2.27 per pound in 2023.

YEAR ' Millions ~ Millions RealValue Millions  Millions ' RealValue
of Pounds ofDollars  perlb  of Pounds ofDollars  perlb

2000 8.1 $26.2 $3.25 0.6 $1.8 $2.83

The United States imported more snapper than grouper be-
tween 2000 and 2023. U.S. imports of fresh snapper ranged be-
tween 21 million pounds and 29 million pounds for the first 16

2001 5.8 $17.7 $3.02 0.8 $1.5 $2.04 years. Fresh snapper imports varied between 30 and 36 million
2002 7.7 $22.9 $2.97 0.8 $1.8 $2.12 pounds after 2016 (Table 8).

2003 7.2 $21.8 $3.03 1.2 $2.7 $2.28

2004 7.0 $23.1 $3.30 13 $2.6 $2.02 The imports of frozen snapper fluctuated widely during the pe-
2005 8.4 $29.9 $3.57 1.1 $2.5 $2.23 riod from a low of 5.5 million pounds in 2000 to a high of 18.2
2006 8.8 $35.4 $4.00 14 $3.4 $2.45 million pounds in 2021. Frozen snapper imports in 2023 were
2007 | 92 | $381 | $413 | 14 | s26 | $186 11.7 million pounds.

2008 7.8 $31.7 $4.08 1.0 $2.6 $2.73 . . .

2009 83 $302 $3.63 12 $26 $2.26 The value of fresh snapper imports in 2023 ($139.2 million) was

equivalent to 77% of the total value of snapper imports that year.
In previous years, imports of fresh snapper accounted for at least
69% and as much as 82% of the total value of imported snapper.

2010 9.4 $37.0 $3.93 1.6 $3.7 $2.37
2011 8.2 $35.0 $4.29 2.0 $4.6 $2.33

2012 9.2 $40.9 $4.46 1.3 $3.2 $2.52

2013 | 100 $46.7 | $4.68 1.5 $4.5 $3.04 Value per pound of both imported snapper product forms
2014 8.6 $450 | $5.22 1.8 $4.6 $2.61 generally trended upward between 2000 and 2022. Value per
2015 10.7 $55.8 $5.24 13 $3.9 $3.13 pound of fresh snapper imports climbed from $2.60 in 2000
2016 114 $58.8 $5.14 0.8 $1.9 $2.31 to $4.35 in 2022. Value per pound of frozen snapper imports
2017 123 $61.9 $5.05 14 $23 $1.62 climbed from $2.59 per pound in 2000 and 4.09 per pound in
2018 | 124 | $637 | 515 | 46 | $69 | $1.49 2022 and $3.55 per pound in 2023.

2019 1.3 $59.1 $5.23 3.5 $5.3 $1.53 )

2020 104 $453 $4.34 08 $1.7 $2.06 No exports of snapper or grouper from the United States were
2001 12'2 $63.9 $5'23 2'2 $5'7 $2.60 reported during the 2000-2023 time period.

2022 11.7 $65.4 $5.60 13 $2.9 $2.15

2023 | 126 | $666 | $529 | 12 | S26 | $2.27 RECREATIONAL FISHERY

Red Drum are a popular sportfish for Louisiana anglers. They
are relatively abundant throughout the state’s inshore and
nearshore waters. Red Drum typically gather in large numbers
along the coast and barrier islands during the spring and sum-
mer months and the fishery transitions inshore during the fall
and winter months to lakes, bayous, and deeper channels. Red
Drum can be caught using a variety of tackle including soft and
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TABLE 7. U.S. imports of snapper products, 2000-2022. hard plastics, live bait or plastic under a cork, or live or artificial
FRESH SNAPPER FROZEN SNAPPER bait fished on the bottom.

YEAR | Millions =~ Millions RealValue Millions  Millions RealValue
of Pounds ofDollars  perlb  of Pounds ofDollars  perlb

2000 24.5 $63.7 $2.60 55 $14.2 $2.59

As noted earlier, published estimates of recreational harvest
differ between the two saltwater creel surveys that have col-
lected information in Louisiana in recent years. Thus, each is re-
viewed independently here, rather than concatenating the two
sets of estimates. Recreational landings, derived from NMFS

2001 25.2 $67.3 $2.67 7.6 $15.9 $2.09
2002 25.6 $69.6 $2.72 8.4 $18.2 $2.17

2003 | 270 | $71.7 | $266 9.0 $20.1 | $2.24 MRIP estimates from 2000-2013 show large variability in the
2004 | 262 $72.3 $2.76 85 $18.8 $2.21 amount of Red Drum landed in Louisiana (Table 9). In recent
2005 27.5 $78.1 $2.84 12.7 $29.1 $2.29 years, landings have been more consistent but seem to vary cy-
2006 26.3 $79.2 $3.02 12.0 $29.9 $2.50 clically. Recreational landings averaged 4.23 million Red Drum
2007 29.0 $85.2 $2.94 12.5 $34.0 $2.72 annually from 2003-2013 (Pers. comm. NMFS Fisheries Statis-
2008 | 238 | $760 | $3.20 8.3 $236 | $2.86 tics Division, 2024).

2009 21.4 $68.2 $3.18 8.1 $21.9 $2.70
2010 22.8 $81.0 $3.56 11.0 $324 $2.94
2011 21.7 $81.8 $3.77 8.5 $26.6 $3.12
2012 22.6 $85.9 $3.79 114 $38.2 $3.34

LA Creel landing estimates from 2014-2023 show a range of
variability in the amount of Red Drum landed in Louisiana (Fig-
ure 5). During this time period, 11.68 million fish were harvest-
ed statewide in coastal waters, and ranged from a high of 1.98

2013 2.1 387.6 33.79 105 3344 3328 million to a low of 724,174 individual fish. LA Creel landings
2014 236 $91.6 $3.89 9.3 $30.9 $3.32 estimates show that in 2014, 1.28 million Red Drum were land-
2015 | 26.1 $99.2 | $3.80 123 $416 | $3.38 ed statewide, with a decrease to 1.24 million Red Drum landed
2016 | 305 $112.2 | $3.68 14.4 $47.2 $3.29 statewide in 2015 and 1.05 million in 2016. Statewide landings
2017 31.1 $110.0 | $3.54 12.8 $424 $3.32 increased in 2017 and 2018 to 1.64 and 1.98 million fish per
2018 30.5 $115.2 $3.78 12.2 $41.9 $3.43 year, respectively. Landings then decreased steadily from 1.22
2019 327 $128.5 $3.93 14 $40.9 $3.59 million fish in 2019 to just over 700 thousand fish in 2023.

2020 | 323 | $1263 | $3.91 158 | $539 | $3.40 S .

2021 35.9 $164.9 $4.59 18.2 §73.9 $4.06 The total number of saltwater fishing trips taken by private

recreational fisherman in Louisiana, between 2014-2023, has
varied from a low of 1.44 million trips in 2022 to a high of 2.27
million trips in 2015 with an average of 1.96 million trips (Ta-
TABLE 8. Annual recreational landings of Red Drum ble 1_0)' D.uring the same.time pgriod, an average of _161’2_51
(Sciaenops ocellatus) in Louisiana, 2000-2013 (MRIP). for—.hlre trips were taken in LOU|.5|ar.1a (Table 10). For-hire trips
varied from a high of 183,310 trips in 2018 to a low of 130,614

2022 321 $147.4 $4.59 16.9 $69.2 $4.09
2023 32.0 $139.2 $4.35 1.7 $41.5 $3.55

YEAR NUMBER OF FISH POUNDS trips in 2014. The total number of recreational saltwater fishing
2000 5,248,786 24,288,077 trips, including private and for-hire, in Louisiana averaged 2.13
2001 5,245,801 21,979,107 million trips from 2014-2023 (Table 10).
2002 4,544,588 22,244,546
2003 3,464,691 17,589,421 From 2014-2023, Red Drum were observed in 11.7-42.6% of
2004 3,319,801 17,239,979 private recreational fishing trips surveyed through LA Creel (Ta-
2005 3,047,716 15,443,089 ble 11). Similarly, Red Drum were observed in 17.0-50.5% of for-
2006 2,933,262 14,564,143 hire trips surveyed through LA Creel from the same time-period
2007 3,486,038 15,690,906 (2014-2023).
2008 3,992,186 16,817,448 The LA Creel survey collects information on the major basin
2009 3,917,679 17,377,312 L

where the majority of the harvest or effort occurred for sur-
UL 5,850,457 298,825 veyed trips. Between 2014-2023, most Red Drum harvested by
2007 5,780,291 24,918,366 private recreational fishermen were landed from the Barataria
2008 3,941,202 17,041,268 Basin (Figure 6). An average of 273,248 Red Drum per year were
2009 5,678,669 24,850,276 landed, with a high of 457,788 fish landed in 2018 and a low of

165,627 fish landed in 2021 (Figure 6). The next highest amount
of annual private recreational landings came from the Lake Pon-
tchartrain Basin, with an average of 246,440 Red Drum per year,
a high of 349,937 fish in 2020, and a low of 94,256 fish in 2023.
The Terrebonne/Timbalier Basin private recreational landings
of Red Drum averaged 227,632 per year, with a high of 509,625
in 2018 and a low of 84,739 in 2021. The Calcasieu Basin private
recreational landings averaged 126,086 Red Drum per year,
with a high of 289,280 fish in 2015 and a low of 64,126 fish in
2023. The Vermilion/Teche Basin private recreational landings

17 www.wlf.louisiana.gov
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TABLE 9. Statewide effort of private recreational and for-hire saltwater TABLE 10. Annual percentage of surveyed private recreational and for-
fishing trips, 2014-2023 (LA Creel). hire saltwater fishing trips that landed Red Drum, 2014-2023 (LA Creel).

YEAR PRIVATE TRIPS FOR-HIRE TRIPS TOTAL TRIPS YEAR PRIVATE TRIPS FOR-HIRE TRIPS

2014 2,096,246 130,614 2,226,860 2014 11.62% 21.50%

2015 2,266,506 159,789 2,426,295 2015 32.95% 55.21%

2016 2,063,347 179,234 2,242,581 2016 30.27% 52.66%

2017 2,127,350 178,717 2,306,067 2017 36.52% 59.93%

2018 2,092,640 183,310 2,275,950 2018 39.76% 60.85%

2019 1,939,883 168,571 2,108,454 2019 33.57% 56.76%

2020 2,389,704 115,424 2,505,128 2020 29.06% 41.52%

2021 1,724,626 163,233 1,887,859 2021 28.07% 51.41%

2022 1,446,630 162,620 1,609,250 2022 29.07% 47.34%

2023 1,497,927 170,994 1,668,921 2023 28.06% 49.55%

FIGURE 5. Annual private recreational and for-hire landings of Red Drum (Sciaenops ocellatus) in Louisiana in
number of fish, 2014-2023 (LA Creel).

FIGURE 6. Annual private recreational landings of Red Drum (Sciaenops ocellatus) in Louisiana waters by area,
in number of fish, 2014-2023 (LA Creel).
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FIGURE 7. Annual for-hire landings of Red Drum (Sciaenops ocellatus) in Louisiana waters by area, in number

of fish, 2014-2023 (LA Creel).

averaged 60,034 Red Drum per year, with a high of 136,434 fish
in 2017 and a low of 33,797 fish in 2020. There is some rec-
reational catch of Red Drum in offshore waters off Louisiana;
offshore landings averaged 2,997 Red Drum per year during the
same time period, with a high of 7,056 fish in 2021 and a low of
1,208 fish in 2022.

From 2014-2023, for-hire landings of Red Drum in Louisiana av-
eraged highest in the Barataria Basin at 167,237 Red Drum per
year, with a high of 296,002 fish in 2018 and a low of 79,574
fish in 2020 (Figure 7). The next highest average came from the
Calcasieu Basin, with an average of 32,886 Red Drum per year,
a high of 45,978 fish in 2017, and a low of 13,034 fish in 2020.
The Lake Pontchartrain Basin averaged 26,477 Red Drum per
year, with a high of 45,108 fish in 2019 and a low of 14,952 fish
in 2022. The Terrebonne/Timbalier Basin averaged 22,729 Red
Drum per year, with a high of 54,463 fish in 2017 and a low of
5,578 fish in 2023. For-hire landings in the Vermilion/Teche Ba-
sin averaged 1,356 Red Drum per year, with a high of 3,165 fish
in 2018 and a low of 239 fish in 2020. Offshore for-hire landings
averaged 778 Red Drum per year with a high of 1,539 fish in
2023 and a low of 234 in 2022.

INTERACTIONS WITH OTHER
FISHERIES OR USER GROUPS

Given there is no current commercial Red Drum fishery allowed
in Louisiana, there is no impact from a directed Red Drum com-
mercial fishery to other fisheries, however, there may be inci-
dental catch considerations and interactions.

In 1986, the Redfish Conservation and Management Act (H.R.
4690) was introduced into the 99th Congress. This Act was
not ratified into law; however, the Secretary of Commerce did
choose to issue an emergency ruling, limiting landings of Red
Drum from the US GOM EEZ to under a million pounds per year

19  www.wlf.louisiana.gov

until a Fisheries Management Plan was completed. Following
the completion of the plan in 1986, the GMFMC first limited
landings to <625,000 pounds from the EEZ for both commercial
and recreational fisheries that year, and then completely pro-
hibited commercial and recreational landings of Red Drum for
1987 onward via Amendment 1 of the FMP (Red Drum Fishery
of the Gulf of Mexico 16, U.S.C. § 1801 (1987); 50 C.F.R. Part
653). Further, in 2007, then-President George W. Bush signed
an Executive Order, officially closing the commercial Red Drum
fishery in federal waters by prohibiting the sale of any individu-
als caught in the EEZ (Exec. Order No. 13,449, 2007).

Even though Red Drum are one of the top two recreationally
targeted species in Louisiana, most recreational anglers target
multiple species during the same trip, making the Red Drum
fishery contemporaneous with that of Spotted Seatrout, South-
ern Flounder, Sheepshead, and other finfish. LDWF has received
concerns from some anglers within the recreational communi-
ty in regards to the for-hire industry (e.g., captains possessing
limits, multiple trips in a day, etc.). These concerns have also
extended into the private-boat recreational and for-hire harvest
of Red Drum with bowfishing gear.

Bowfishing has garnered more public attention in recent years
and is considered a user conflict issue. Complaints from user
groups include but are not limited to: heavy fishing pressure
from round-the-clock fishing activity with no “rest period”, high
mortality rates of under sized and non-target species, ethics of
“shining” Red Drum during vulnerable time periods, and har-
vesting fish during lower periods of patrols and surveys being
conducted. The current LDWF license structure does not sin-
gle out bowfishing as a user group, so total number of anglers
harvesting Red Drum with bowfishing gear cannot be easily de-
fined. Fishing creel surveys in Louisiana currently do not have
a nighttime component to characterize nighttime catch rates,
however nighttime effort is captured. Survey effort data for
nighttime angling indicates a low proportion of effort occurs
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at night in Louisiana, thus there is likely a low harvest of many
popular species at night. Louisiana recently created a Bowfish-
ing Permit that will require any angler or charter guide that is
fishing with bow and arrow gear in saltwater areas of the state
or is harvesting saltwater species with bow and arrow gear to
have the permit. This permit will provide much needed infor-
mation on the universe of anglers utilizing this gear to harvest
saltwater fish, such as Red Drum.

While rod and reel gear may have minimal impacts to habitat,
the vessels used may have impacts to habitats, in particular
shallow water habitats. There is potential for conflicts between
commercial, for-hire, and recreational anglers that utilize the
same waterways. As access to private lands under navigable
waterways continues to be limited through physical or legal
impediments, recreational, for-hire, and commercial fishermen
find themselves crowding the same productive water bodies
often leading to confrontations. Likewise, the presence of com-
mercial vessels occupying and disturbing preferred angler fish-
ing locations may be a minor inconvenience but does not seem
to be a major concern for the majority of anglers.

There is some concern from anglers that other legal fisheries
may have an impact on the Red Drum stock, predominantly the
commercial harvest of Gulf Menhaden. The Gulf Menhaden
fishery for reduction is the largest commercial fishery operating
in the GOM, with the majority of landings occurring in Louisiana
waters or off Louisiana. The menhaden fishery deploys large
purse-seines to capture large schools of menhaden in near-
shore and coastal waters. An analysis by LDWF, of Red Drum
bycatch in the commercial menhaden fishery, indicates that
Red Drum bycatch in that fishery accounts for median of 2.45%
(between 0.35% (minimum) and 5.12% (maximum)) of all total
combined (recreational, commercial, and bycatch) Red Drum
landings (West et al. 2024). An updated analysis of bycatch in
the commercial reduction fishery for menhaden is being con-
ducted during the 2024 season through the GSMFC.

Cagle and West (2020) summarized an evaluation of bycatch
from the inshore commercial shrimp fishery in Louisiana wa-
ters. Results of vessel-based observations of shrimp trawl by-
catch indicate five individual Red Drum recorded from 363 tows
of vessels utilizing otter trawls, butterfly nets, and skimmer nets
while also equipped with exclusion devices.

20 Louisiana Red Drum:
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Addressing Potential Impacts

LDWF actively monitors the impact of the Red
Drum fishery on the ecosystem and the impact
of other fisheries to the Red Drum population,
for example, conducting research on bycatch in
other fisheries that may encounter Red Drum
such as the menhaden fishery.

www.wlf.louisiana.gov

ECOSYSTEMS CONSIDERATIONS
HABITAT

There is little data available specifically on the impacts of Louisiana’s recreational Red
Drum fisheries on habitat; however, the impacts of the fishery on habitat could in-
clude ghost fishing, pollution, and disease. Rod and reel/hook and line gear is consid-
ered to have minimal impacts on Louisiana estuarine habitat, but improperly disposed
of fishing line and tackle can entangle and harm organisms (Barnette 2001). The use of
outboard motor vessels and airboats introduces noise pollution, and petroleum prod-
ucts into natural habitats (see Whitfield and Becker 2014). Bowfishing can also intro-
duce light pollution at nighttime, and the improper use of watercraft at any time of day
can damage habitat (e.g., destruction of marsh grass; see Whitfield and Becker 2014).

While commercial fishing for Red Drum is prohibited, commercial fishing, in general,
is prohibited in more than 2,529 square kilometers (km?)(625,000 acres) of Louisiana’s
coastal areas, approximately1,391 km? (343,699 acres) of which are water bottoms, in-
cluding Red Drum habitat. There are restrictions on recreational fishing in some of these
areas as well. These coastal areas include state wildlife management areas, private sanc-
tuaries, state and federal wildlife refuges, and areas designated by LA R.S. 56 or LAC 76.

BYCATCH AND DISCARDS

Data regarding the type and frequency of bycatch and discards of Red Drum in Louisi-
ana’s Red Drum fisheries are limited to inferences drawn from commercial fisheries at
sea observer programs, and LA Creel interviews for recreational landings. A pilot study
conducted by LDWF, beginning in June 2019 and running through June 2020, to help
quantify and enumerate the type of bycatch captured in the Louisiana inshore trawl
fishery (Cagle and West 2020). Estimates from these data sources are limited as no
programs currently target Red Drum specifically, but present the best opportunity to
quantify Red Drum bycatch and discards. Since Dec. 19, 1986, landing of Red Drum in
commercial fisheries has been prohibited in Federal waters (50 C.F.R. pt. 604 and 653
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(2022)), and since February, 1988 in Louisiana State waters (LA
R.S. 56:325.3). Recreational regulations were established in the
mid-1980s, intended to maintain the escapement percentage
of Red Drum above the minimum of 30%. Recreational anglers
may retain a variety of bycatch as long as it complies with appli-
cable regulations, which have been amended most recently in
2022 (LA R.S. 56:325.1).

Finfish

Over the past century, the landings and gear types used to har-
vest Red Drum in the GOM has undergone changes. Historically,
the majority of Red Drum harvested in U.S. waters have been
harvested in the GOM, with landings above 1 million pounds
annually (VanderKooy and Rester 2023). In Louisiana, commer-
cial landings averaged 400,000 - 500,000 pounds annually, but
spiked to over a million by the 1970s, and then fell to near zero
following the retention prohibition, ratified in 1988 (West et al.
2022). Since 1988, Red Drum are caught as bycatch in the com-
mercial shrimp fishery with otter trawls and skimmer and but-
terfly nets. The amount of bycatch in the shrimp industry has
declined as a trend toward skimmer trawl gear has minimized
overall bycatch in the industry (Cagle and West 2020). In com-
mercial shrimp fisheries operating in the offshore waters of the
GOM during 1998, Red Drum made up <0.25% of all catch (i.e.,
200,000 - 300,000 fish; Porch 2000; Scott-Denton et al. 2012).
More recent data from 2019-2020 in Louisiana inshore waters
indicate a low Catch Per Unit Effort (CPUE) level for Red Drum
(0.152, or 5,637 fish) in commercial shrimp fisheries (Cagle and
West 2020). Red Drum are also incidentally caught in the com-
mercial Menhaden fishery. An analysis by LDWF of Red Drum
bycatch in the commercial Menhaden fishery indicates that Red
Drum bycatch in that fishery is negligible. Pulver and Scott-Den-
ton (2012) observed a total of 223 purse seine sets during 54
sea days for menhaden fishery in the GOM. During this study
they observed 23 different bycatch species with one of those
being Red Drum. Currently, commercial fishermen are prohib-
ited from retaining any Red Drum in Louisiana waters, even for
personal consumption.

Prior to 1988, Red Drum could be harvested commercially using
stationary gears such as gillnets and trammel nets. However, in
1988 Red Drum gained gamefish status and a commercial har-
vest moratorium was put in place, and ultimately the Louisiana
Legislature enacted a ban on the use of entanglement nets in
1995 with a phase out period for strike nets through 1998 (Ad-
kins et al. 1998). After the entanglement net ban was enacted,
the primary harvest of Red Drum became recreational hook and
line fishing, and, more recently, bowfishing. However, present-
ly, Red Drum may also be recreationally harvested using troll-
ing line, hand-line, yo-yos or trigger devices, dip nets, and fly
casting apparatus. LA Creel can provide a general description of
Red Drum bycatch and discards recreationally. Statewide, Red
Drum is the second most popular target (34.95%) of recreation-
al fishers in Louisiana waters based upon LA Creel data, and also
appears as catch when other popular species (e.g., Spotted Se-
atrout, Sheepshead, Black Drum) are targeted.

Mortality of discarded Red Drum from recreational fishermen
using hook and line is believed to be minimal. Discard mortality
estimates from hook and line fishing for Red Drum are lower

22 Louisiana Red Drum:

than other sportfish, between 1.9-3.3% depending on hook
type (Vecchio and Wenner 2007). Studies report that post-re-
lease mortality depends on multiple factors including bait/hook
type, anatomical hooking location, and water quality (Vecchio
and Wenner 2007; Nelson et al. 2021). Mortality of released
Red Drum increases to around 6% for live weight tournaments
due to the increased handling time of those fish (Nelson et al.
2021). Discard mortality is assumed to be 5% for LDWF’s model-
ing purposes; this rate is incorporated directly into recreational
landings estimates and represents an annual average from GOM
studies (West et al. 2022). For recreational harvest by bowfish-
ing gear, discard mortality for finfishes is high (Montague et al.
2023). While specific metrics are not currently available for Red
Drum, finfish mortality is estimated to be >87% post release
(Montague et al. 2023). Furthermore, post-release mortality
after wounding or escape during bowfishing can increase from
disease susceptibility, which in turn, increases overall release
mortality in that fishery (Scarnecchia and Schooley 2020 and
Montague et al. 2023).

Incidental bycatch of Red Drum has also been reported in Black
Drum trotline fisheries. Trotlines are deployed horizontally at
various depths, depending on the bottom in a location, with
anchors at each end to hold it in place. While more selective
than other types of fishing gear, mortality of Red Drum in tro-
tline fisheries has been reported near 0% (Martin et al. 1987).
Individuals can be released alive if gear is checked frequently.

Protected Species
Five species of sea turtles share some habitat with Red Drum in
Louisiana and Gulf waters. All of these species are currently list-
ed as threatened or endangered under the Endangered Species
Act (ESA; Table 12).

There are no cases of sea turtles caught as bycatch in the recre-
ational or commercial Red Drum fishery. Under Section 118 of
the Marine Mammal Protection Act (MMPA), NMFS is required
to classify all U.S. commercial fisheries into one of three catego-
ries based on the level of incidental serious injury and mortal-
ity of marine mammals. Commercial fishermen must report to
NMFS all incidental mortalities and injuries of marine mammals
that occur during commercial fishing operations, regardless of
the category in which the fishery is placed (I, Il, or lll), within 48
hours of the end of the fishing trip. In addition, any animal that
ingests fishing gear or any animal that is released with fishing
gear entangling, trailing, or perforating any part of the body is
considered injured, regardless of the presence of any wound or
other evidence of injury, and must be reported. Recreational
fisheries are not categorized by NMFS in this manner, however
recreational and subsistence fisheries can be impacted by the
regulatory environment surrounding protected species.

TABLE 11. Protected species in Louisiana and Gulf of Mexico waters.

Common Name ScientificName ESA Status
Loggerhead sea turtle Caretta caretta Threatened
Green sea turtle Chelonia mydas Threatened
Kemp's ridley sea turtle Lepidochelys kempii Endangered
Leatherback sea turtle Dermochelys coriacea Endangered
Hawksbill sea turtle Eretmochelys imbricate | Endangered
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ENVIRONMENTAL FACTORS

As a thermo-tolerant and euryhaline species, Red Drum are
resilient to the rapidly changing conditions of estuarine envi-
ronments. However, low temperatures (i.e., <20°C; 68°F) can
prevent spawning in the offshore population and result in fish
kills of smaller Red Drum (Lyczkowski-Shultz et al. 1988), while
low salinities (i.e., <10 ppt) can inhibit hatching success (Holt et
al. 1981), however, those lower salinities are rare during the fall
in the offshore spawning areas of Red Drum.

Dissolved oxygen is also an important environmental parameter
that impacts the distribution of Red Drum. Large areas of hy-
poxic or oxygen-depleted waters documented off of Louisiana’s
continental shelf occur seasonally, from late spring through ear-
ly fall, which may impact Red Drum (Rabalais et al. 2002). Hy-
poxic areas are often referred to as dead zones where dissolved
oxygen levels in deeper water may be too low to sustain ma-
rine life. Dissolved oxygen levels above 4 milligrams/liter (mg/L)
are adequate to sustain most aquatic organisms. However, lev-
els below 2 mg/L, particularly during prolonged periods, may
cause stress and mortalities (Renaud 1986). These hypoxic ar-
eas are largely attributed to heavy nutrient loads discharged by
the Mississippi River (Rabalais et al. 2002). Hypoxic areas may
impact Red Drum through direct mortality, increased suscepti-
bility to disease, or redistribution as Red Drum move to more
favorable areas (Blaylock and Overstreet 2003). In 2013, over
5,000 Red Drum died in Breton Sound, Louisiana from a sus-
pected freshwater plume from the Mississippi River. Areas of
predictable low dissolved oxygen exist in Louisiana waters (e.g.,
Terrebonne Bay and Pointe Aux Chenes) and are susceptible to
annual kills during the summer time when conditions are right,
but these are not dominated by Red Drum (J Adriance, LDWF,
personal communication). While hypoxic events can occur in
the estuarine waters of the state, Red Drum are generally able
to move away from these waters and remain unaffected. There
are exceptions under certain conditions such as the passage of
a major storm or fish being trapped due to prevailing weather
and tidal conditions. LDWF biologists monitor hydrological con-
ditions through their sampling program to determine how they
influence Red Drum and other resources.

There is evidence of mortality from low temperature in Louisi-
ana, documented from the severe 1983 freeze (Bejarano 1984)
and the December 1989 freeze (H. Blanchet, pers. comm.).
Because older individuals occur in the Gulf during winter, one
might expect the main temperature threat to involve the 0 - 1
year class fish. Effects of freezes on commercial fishes in Texas,
including Red Drum, were given by Pianka (1988) as an example
of a density-independent system. Anderson and Scharf (2013)
reported mortality on age-0 Red Drum from North Carolina ex-
posed to temperatures in the 3-5°C range, with size-dependent
mortality in conditions seen during moderate winters. They also
reported the fish often rested on the bottom of the tank at wa-
ter temperatures below 5°C.

Beckman (1989) reported data suggesting that Red Drum year-
class variability may be influenced by environmental variability.
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Relative year class abundances (back calculated using year class
distributions of offshore schooling Red Drum) were correlated
with environmental variables, although correlations depended
on the total mortality (Z) assumed for back calculations. Assum-
ing Z = 0.1, significant correlations resulted with fall winter sea
level, river discharge (both positive), and cold front frequency
(negative). Spring summer air temperatures at 0 to 3 years of
age were negatively correlated with year class abundances as-
suming instantaneous mortalities from 0.1 - 0.25.

Meteorological events such as hurricanes which move unusual-
ly large volumes of offshore water shoreward may aid in trans-
port of postlarvae or juveniles into an area (Breder, 1962) which
may positively influence year-class strength (Matlock 1987b).

Red Drum have the potential to carry many different infections
as well as endo- and ecto-parasites that can lead to a variety of
different diseases (Lorio and Perret 1980; Blaylock and Over-
street 2003). These infections may affect many somatic tis-
sues including the skin and fins and internal organs such as the
brain and stomach. Symptoms of these infections may present
themselves in orientation, hemorrhaging, or lesions. Outside
of aquaculture, many of these sickened fish are removed by
predation events, which aid in the decrease in number of large
mortality events. However, in aquaculture, high stock densities
and increased parasite life cycles can lead to lethal infections.

Bacteria, viruses, and fungi can cause disease. Bacterial out-
breaks regularly cause a mortality event in many cultured
fishes, including Red Drum (Blaylock and Whelan 2004). Some
common parasites of Red Drums include dinoflagellates, flat
and round worms, copepods, and fish lice which are often ob-
served on the skin, fins, or gills. Some species of louse can oc-
cur internally in the digestive tract of a Red Drum (Nahhas and
Short 1965). Additionally, Overstreet (1983) provides a list of 65
species of parasites including protists, nematodes, copepods,
and most other common parasites of fishes. Little evidence of
effects on natural populations were given, but there has been
mortality from protists (Trimble 1979, Overstreet 1983) under
the crowded conditions of pond culture, the area of study con-
centration (Johnson 1987).

Of the bacteria affecting marine fishes, Vibrio is the most of-
ten reported bacteria encountered (Johnson 1990). Vibrio can
cause lesions on fishes in marine and estuarine waters of the
GOM (Overstreet and Hawkins 2017). Tao et al. (2012) report-
ed three of five Red Drum samples during the 2009-2011 study
were positive for Vibrio vulnificus on external surfaces through-
out the northern GOM. Of the fish tested, 37% were positive for
Vibrio vulnificus, with an increase in positivity correlating to an
increase in water temperature (Tao et al. 2012).

In a recent study, Quang et al. (2020) reported four Vibrio spe-
cies in association with aquaculture Red Drum within the Tua
Thien Hue province of Vietnam. The study went on to indicate
an increased mortality event rate for other cultured marine or-
ganisms including seabasses and shrimp (Quang et al. 2020).
Yen et al. (2021) identified 30 strains of Vibrio in Red Drum in an
aquaculture setting, which caused vibriosis of the brain, hem-
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orrhagic site and digestive tract. Four toxic genes were isolat-
ed and 25 out of 30 Vibrio strains contained one or more toxic
gene, with five isolated strains carrying three toxic genes (Yen et
al. 2021). The digestive tract was the location of the most com-
mon Vibrio strains (alginolyticus and azureus) (Yen et al. 2021).

Another cause for concern in Red Drum aquaculture include
Mpycobacterium, which can be present in many fishes in the
GOM (Diamant et al. 2000, Mugetti et al. 2020). Streptococcus
has been linked to mortality events in the northern GOM and
in the Mediterranean (Plumb et al. 1974, Eldar et al. 1999). The
first record of Nocardio in Red Drum in the GOM was recorded
by del Rio-Rodriguez et al. (2021) and was reported in an aqua-
culture environment. Often times the outbreaks are related to a
deterioration of the water quality that facilitates conditions for
bacterial growth (del Rio-Rodriguez et al. 2021).

There are two viruses that have been commonly identified to
infect Red Drum in the wild . Viral Nervous Necrosis (Betanoda-
virus) is a virus that targets the nervous system of marine fishes
in tropical and subtropical regions with temperatures ranging
from 20-25°C and has no treatment (Yanong 2019). This virus
has been associated with significant mortality events of marine
fishes including Red Drum (Yanong 2019). Lymphocystis Disease
Virus (LCDV) is a waterborne virus that affects the spleen and
heart of Red Drum (Colorni and Diamant 1995). A population of
Red Drum was transported from Texas to Israel and developed
LCDV (Colorni and Diamant 1995). These fish developed lesions
on their skin and fins, however the virus did not spread to all
fish, suggesting the disease was caused by a group of closely
related viruses (Colorni and Diamant 1995). The infections to
the internal organs of the fish were more sporadic pointing to
a more systemic condition of the individual fish (Colorni and
Diamant 1995). Currently, the FAO does not have a treatment
for any viruses in marine aquaculture systems.

Fungal infections in Red Drum are rare in nature, however John-
son (1990) reported observing Saprolegnia in wild caught fish
that were weakened due to rapid and extreme changes in tem-
perature. The infections in the GOM occur on the skin as grey
and white fibrous patches (Johnson 1990).

Amyloodinium ocellatum, a parasitic dinoflagellate, can be
found on numerous fish species in the GOM including Red
Drum, and typically does not cause mortality events for wild
Red Drum (Lawler 1980). However, Red Drum aquaculture
presents the risk of amplification and spread of disease due to
high density of fish in ponds (Francis-Floyd and Floyd 2011).
Another mode of spread of Amyloodinium involves birds and
other wildlife species visiting the Red Drum aquaculture ponds
(Francis-Floyd and Floyd 2011). Serious outbreaks of A. ocella-
tum have occurred and mass mortality of Red Drum has been
reported from the outbreaks (Trimble 1979, Francis-Floyd and
Floyd 2011). The short life cycle of A. ocellatum (three to six
days) and the need for only one host aids in the rapid prolifer-
ation of the protozoan (Francis-Floyd and Floyd 2011). Along
with the simple life cycle, A. ocellatum can tolerate a wide
range of temperatures (16-30°C) and salinities (12-50 ppt)
(Francis-Floyd and Floyd 2011). The adult stage of the parasite
produces a velvety appearance which resulted in the common
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name of ‘velvet disease’ (Blaylock and Whelan 2004). This adult
stage attaches to epithelial cells while feeling on the surround-
ing cells, and causes hyperplasia, inflammation and necrosis in
the gills which causes a disruption in gas exchange (Blaylock and
Whelan 2004). The free-swimming stage is the most vulnerable
to treatment for control of outbreaks and multiple treatments
may be required (Francis-Floyd and Floyd 2011).

Cestoda worms (Poecilancistrium caryophyllum) also known
more commonly as spaghetti worms or tape worms, are the
most common parasite of Red Drums (Simmon and Breuer
1962, Overstreet 1983). Spaghetti worms are easily seen in
the muscle tissue of Red Drum and can reach a length of 17
centimeters (cm) (Simmons and Breuer 1962). The presence of
this worm often causes Red Drum flesh to be unnecessarily dis-
carded as inedible. There is some evidence that the prevalence
of infection is related to salinity (Overstreet 1977). Means of
transmittal and host-parasite relationships are poorly under-
stood; however, these parasites are probably transmitted to
fish by ingestion of food such as penaeid shrimp, which harbor
tapeworm larvae. Sharks, such as Bull Sharks (Carcharhinus leu-
cas) and Lemon Sharks (Negaprion brevirostris), have also been
identified as definitive hosts of this parasite (Schlicht and Mc-
Farland 1967, Overstreet 1977, Overstreet 1983). Additionally,
Bullard and Overstreet (2004) identified a new species of worm,
(Cardicola currani), in the heart of wild Red Drum off the coast
of Mississippi and Louisiana.

Copepods are one of the most abundant parasite of Red Drum,
and have been observed on the gills, skin, and fins (Yokel 1966).
While multiple copepod species have been identified from Red
Drum (Causey 1953), Simmons and Breuer (1962) noted a lack
of copepods on Red Drum in hypersaline waters. Landsberg et al.
(1991) demonstrated successful treatment of a Red Drum infest-
ed with Caligus sp. copepods using a 20-minute freshwater dip.
These results indicate copepods can tolerate a broad range of sa-
linities and an intolerance to freshwater (Landsberg et al. 1991).

In general, numerous vectors of infection can pose risks to
many marine fish species, including Red Drum. This risk be-
comes further elevated as the fish density increases in aquacul-
ture environments. Biosecurity protocols and quarantine mea-
sures can be used to prevent the spread of diseases; however, a
prevention of the pathogens prior to rearing fishes is important
to aquaculture operations. The Southern Regional Aquaculture
Center has developed resources to aid aquaculturists in this re-
gard (Francis-Floyd and Floyd 2011).

While Red Drum may be predators throughout their range,
research evaluating the diet of many apex predators like the
Blacktip Sharks and Bottlenose Dolphins, has indicated that
Red Drum are an abundant and viable food source for many
species. Matich et al. (2020) was able to examine the feeding
habits of Blacktip Sharks in the San Antonio Bay system of Texas
and found that Red Drum comprise 35.2% of all biomass weight
found in large (1351-1600 mm) Blacktip Shark stomachs. This
study also indicated that the large Blacktip Sharks preyed upon
on a high amount of high trophic level fish, including Gafftopsail
Catfish (Bagre marinus), and Sharpnose Sharks (Rhizopriono-
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don terraenovae) (Matich et al. 2020). A study by Plumlee and
Wells (2016) further emphasized the importance of sciaenids
in Blacktip Shark diets and Sharpnose Shark diets, where sci-
aenids made up 31.91% and 7.96%, respectfully, of the diets of
those sharks. Other fish species will also prey upon juvenile Red
Drum, including Pinfish (Lagodon rhomboides) and Spotted Se-
atrout (Cynoscion nebulosus), in variety of habitats (Stunz and
Minello 2001). Similarly, Pate and McFee (2012) demonstrated
sciaenids dominated Bottlenose Dolphin diets off the coast of
South Carolina. While Star Drum (Stellifer lanceolatus) made up
the majority of the dolphins’ diet, other sciaenids, including Red
Drum, were found to be in mature dolphin gut contents (Pate
and McFee 2012). Other marsh dwelling marine mammals will
also prey on Red Drum, including river otters and minks (Chap-
man and Feldhamer 1982).

Many bird species also use Red Drum as a food source, Kent
(1986), reported Little Blue Herons (Egretta caerulea) feeding
on Red Drum in Old Tampa Bay and Safety Harbor, FL. Withers
and Brooks (2004) reported Cormorants using sciaenids as a
food source in Lavaca Bay, TX. Although many of the sciaenid
samples found in the Cormorants’ stomach were unidentified
there was evidence of Red Drum being a part of the Cormorant
diet (Withers and Brooks 2004).

Red Drum are able to utilize and exploit many different salinity
and habitat regimes throughout their geographic distribution.
As such, Red Drum share available food sources with other pred-
atory fish species. There is concern that competition for limited
resources can be detrimental to both the habitat and a species,
like Red Drum, that utilize that habitat (Shaw et al. 2016). A
study in Bulls Bay, South Carolina examined the concentration of
carbon (C*¥) and nitrogen (N*°) stable isotopes between 10 fish
species (including three teleosts: Red Drum, Southern Flounder,
and Spotted Seatrout) to examine the interconnectivity of food
webs within the region (Shaw et al. 2016). The variance that oc-
curred in carbon and nitrogen stable isotopes indicated that the
different fish species utilized different feeding regimens (Shaw
et al. 2016). In particular, Red Drum demonstrated similar feed-
ing regimens to Southern Flounder (Shaw et al. 2016). Further,
Red Drum and Southern Flounder exhibited the closest dietary
niche overlap between bony fish (33.6% and 25.4% overlap, re-
spectively) (Shaw et al. 2016).

Along with sharing food sources with other predatory fish spe-
cies, Red Drum also share a wide variety of habitats and life his-
tory strategies with other fish species and other sciaenids which
potentially allows for inter-species competition for resourc-
es and habitat. In a study by Moulton et al. (2016), Red Drum
were shown to frequent habitats similar to other species, such
as Spotted Seatrout. Bacheler et al. (2012) further reinforced the
notion of common habitats among species by reporting five fish,
including Spotted Seatrout and Black Drum, commonly caught
alongside Red Drum in Pamlico Sound, North Carolina. Along with
competing for habitat availability with other species, Bacheler et
al. (2012) reported a density dependence for habitat use and sug-
gested a constraint on relative abundance and distribution. This
suggests that Red Drum not only compete with other species for
habitat availability, but also compete with other Red Drum.
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While the intricate relationships within marine food webs are
still being researched, these studies above indicate that the
density and distribution of Red Drum may be influenced by not
only interspecific competition, but by competition within the
species and other biotic factors.

Global connectivity has led to the proliferation of invasive spe-
cies around the world and in the U.S.. Invasive species can pres-
ent many problems for native species by competing for both
habitat and prey resources, as well as the introduction of new
diseases to a region. In Louisiana, invasive species have not yet
posed a documented threat to the Red Drum population, but
the potential for threats continues and should be monitored.

One species of concern is the Lionfish (Pterois spp.), which has
a documented introduction in the northern GOM, including
Louisiana (Fogg et al. 2013, Johnston et al. 2016). Their prolif-
ic, year-round spawning frequency, short larval stage, and their
ability to rapidly spread has raised concerns throughout Gulf
Coast states for native ecosystems and species. Their voracious
appetite for crustacean species and juvenile fish species could
lead to potential competition with native species for food,
while also becoming a potential predator of native fish juveniles
(Fogg et al. 2013, Dahl and Patterson Il 2014).

Although there is a lack of research on the impacts of invasive
species on Red Drum, threats from invasive species remain a
concern. Continued monitoring efforts remain the primary
method for reporting new invasive species and their impacts
on native species within our coastal environments.

Eighty percent of annual coastal marsh loss in the United States
occurs in Louisiana with an estimated annual land loss rate of
100 km? yrt (39 mi%yr?) (Day et al. 2000). Natural factors (e.g.,
subsidence, sea level rise, storms, and floods) and manmade
factors (e.g., water management, dredging for oil and gas ex-
ploration, construction of pipelines and navigation channels,
saltwater intrusion, and coastal development) both contribute
to regional marsh loss. Changes resulting from natural fluctu-
ations have usually occurred less frequently and over a longer
period of time than man-induced changes (CPRA 2023). Marsh
loss may affect the abundance of estuarine dependent species
such as Red Drum. Most likely, overall populations have been
reduced as a result of habitat alterations; loss of vegetated wet-
lands have the most serious impact to larval and juvenile Red
Drum as these low salinity areas provide food and shelter during
these highly sensitive early life stages (Perret et al. 1971).

Louisiana’s Coastal Protection and Restoration Authority (CPRA)
monitors and measures coastal habitat loss and has proposed
and/or implemented a number of coastal protection and resto-
ration projects to help combat and slow some of these impacts
through the Louisiana’s Coastal Master Plan. These projects
range from freshwater diversion and marsh creation to the con-
struction of levees (CPRA 2023). These projects may have both
positive and negative impacts on Red Drum abundance from
increased marsh habitat through marsh creation to changes in
salinity/temperature regimes through freshwater and sediment
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diversions. These projects may also impact Red Drum fisheries.
For example, levees and other protection features could cre-
ate access issues by disrupting travel to or modifying existing
fishing grounds; however, they could also protect the existing
fishery infrastructure as well as residences of fishermen. LDWF
provides input into the Coastal Master Plan, but its authority is
limited on project selection. However, LDWF will be directly in-
volved in drafting operational plans for diversions and, as feasi-
ble, provide guidance while considering conditions required for
Red Drum and all estuarine species to thrive while also protect-
ing Louisiana’s land-dwelling population. Unfortunately, both
habitat loss and efforts to minimize its impacts could affect the
ability of marshes to provide habitats for Red Drum and other
estuarine dependent species. In fact, the changing coast of Lou-
isiana would impact the fishery and Red Drum even if nothing
were done to counteract the natural and manmade causes of
coastal land loss. Increased monitoring before, during, and after
construction of large-scale ecosystem restoration projects will
allow LDWF to document response by species of importance
and can help inform the adaptive management process, which
may be relied on as Louisiana moves forward on these unprec-
edented steps to maintain some portion of coastal Louisiana.

The Programmatic Damage Assessment and Restoration Plan
(PDARP) documents the impacts to the habitat and natural
resources of the Gulf caused by the 2010 Deepwater Horizon
oil spill. According to the PDARP, approximately 65% of the
total oiled shorelines and oiled wetland shorelines occurred
in Louisiana, and the “heaviest and most persistent shoreline
oiling occurred in salt marshes in Northern Barataria Bay”
(DWH NRDA 2016). Some laboratory studies demonstrated
that exposure of Red Drum to oil contamination resulted in a
series of adverse effects, including reduced growth, phenotype
expression changes, reduced metabolic performance, and
reduced reproductive success (Khursigara et al. 2021, McGruer
etal. 2021). However, a recent genetic study (Michaelsen 2015)
found no impacts from the 2010 Deepwater Horizon oil spill on
the genetic health (e.g., population structure, diversity, gene
flow) of Red Drum in the northern GOM. Projects to restore
natural resources injured as a result of the 2010 Deepwater
Horizon oil spill in Louisiana will focus on restoring Louisiana
coastal marshes, given both the extensive impacts to Louisiana
marsh habitats and species and the critical role that these
habitats play across the Gulf for many injured resources and the
overall productivity of the Gulf. These projects will be consistent
with the Coastal Master Plan, to the extent possible. Additional
details regarding completed and ongoing restoration projects
can be found at www.gulfspillrestoration.noaa.gov/restoration-
areas/louisiana.
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Collaborative Fishery Management
Louisiana’s fishery management authorities
collaborate with the other Gulf states, other
aquatic resource management authorities,
public health and safety authorities, industry,
and other stakeholders in the management
of the state’s Red Drum resource and fisheries,
primarily through the Gulf States Marine
Fisheries Commission and the Gulf of Mexico
Fishery Management Council.
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MANAGEMENT FRAMEWORK

The Constitution of Louisiana provides the foundation for the sustainable manage-
ment of the state’s fisheries resources, including Red Drum, recognizing their impor-
tance to Louisiana’s environment, citizens, and economy. According to the Constitu-
tion of Louisiana, “The freedom to hunt, fish, and trap wildlife, including all aquatic
life, traditionally taken by hunters, trappers and anglers, is a valued natural heritage
that shall be forever preserved for the people. Hunting, fishing and trapping shall be
managed by law and regulation consistent with Article IX, Section | of the Constitution
of Louisiana to protect, conserve and replenish the natural resources of the state.”
Louisiana’s legislative statutes and administrative code provide the legal and admin-
istrative framework for the state’s fishery management system. LA R.S. 56:638.1-5
define the legislative intent, findings, purposes, policy, and standards for the conserva-
tion, management, and sustainability of all species of fish in Louisiana and are similar
to those found in the Magnuson-Stevens Fishery Conservation and Management Act
(MSA), the law that guides U.S. federal fishery management. According to these stat-
ues, fishery conservation and management in Louisiana should sustain:
> A sustainable Red Drum fishery.
> Louisiana’s fisheries resources (fish and shellfish)
> The ecosystems in which they live (habitat and other aquatic species)
> The people that depend upon these resources (commercial and recreational fishing
industries and coastal communities).

See Appendix Il for specific details of these statutes.
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AUTHORITIES

Legislature

The primary authority for managing the Red Drum fishery in
Louisiana’s state waters rests with the Legislature. The Legis-
lature is the lawmaking body of the state and enacts Revised
Statutes defining the legal framework for fishery manage-
ment. The Constitution of Louisiana empowers the Legislature
to enact laws to protect, conserve, and replenish the natural
resources of the state, with consideration for the health, safe-
ty, and welfare of the people. The Legislature has delegated
some of its authority to the Commission and the Secretary of
LDWEF. In general, management actions such as gear changes,
licensing, and entry limitations are under the authority of the
Legislature. With respect to Red Drum, in 1988, the Legislature
outlawed the retention of Red Drum in commercial fisheries
(LA R.S. 56:325.3), and classified Red Drum as a gamefish (LA
R.S. 56:327). The Legislature also set the length, bag, and pos-
session limits for recreational harvest of Red Drum, but has al-
lowed the Commission authority to change those regulations
(LA R.S. 56:325.1). The Legislature adopts laws according to
Louisiana’s legislative process. LDWF, in coordination with the
Louisiana Finfish Task Force, may develop proposed legislation
specific to the Red Drum fishery and assist in finding sponsors
for those particular bills. Legislators also develop bills indepen-
dent of those entities.

See Appendix Il for a diagram outlining Louisiana’s legislative
process, and Appendix XI for a chronology of major changes.

Governor

The governor of Louisiana also has authority to issue executive
orders, which are not statutes like those passed by the Legisla-
ture but do have the force of law.

Wildlife and Fisheries Commission

The Commission is charged with the control and supervision of
the wildlife of the state, including all aquatic life. Part of the
executive branch, the Commission consists of seven members
appointed by the governor, subject to confirmation by the Sen-
ate. The Commission operates as a policy-making and budget-
ary control board, with no administrative function. The Com-
mission receives and reviews biological, socioeconomic, and
other technical data and management recommendations from
LDWF, gathers public input, and ultimately votes on actions to
achieve management goals. The Commission has the authority
to set seasons, times, places, size limits, quotas, daily take, and
possession limits based upon biological data among other au-
thorities. With respect to Red Drum, the Commission is granted
the authority to adjust seasons, size limits, bag, and possession
limits of Red Drum within the constraints already established by
the Legislature (LAR.S. 56:325.3 and 326.3). See Appendix |V for
complete details on the Commission’s authorities and duties as
outlined in LA R.S. 56. The Commission adopts rules according
to the process defined in Louisiana’s Administrative Procedure
Act (APA, LA R.S. 49:950ff). The APA requires that the Commis-
sion give appropriate notice of their intended action, make the
proposed rule available for public review and comment, and
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include a Fiscal and Economic Impact Statement (FEIS), sum-
marizing what social and economic impacts the proposed rule
might have. In addition to the FEIS, a proposed rule must also
include Family Impact, Poverty Impact, and Provider Impact
Statements. Once the rule has gone through the APA process
and is approved, it is published as final in the Louisiana Register
and is compiled with other Commission rules in LAC 76.

Department of Wildlife and Fisheries

LDWEF serves as the administrative and operational arm of the
Commission. The Secretary of LDWF is appointed by the gover-
nor, subject to confirmation by the Senate. The Secretary is the
executive head and chief administrative officer of LDWF. In gen-
eral, LDWF monitors fishery populations and fisheries by col-
lecting and analyzing fishery dependent and independent data;
conducts scientific research; provides data and management
recommendations to the Commission and Legislature; and ad-
ministers and enforces laws, rules, and regulations as adopted
by the Commission and Legislature. The Legislature and Com-
mission may grant the Secretary of LDWF additional authori-
ties to create administrative rules. For example, the Secretary,
where authorized by the Commission or Legislature, can make
a declaration of emergency in times when public health, safety,
and welfare are in jeopardy or quick and immediate action is
required. See Appendix V for complete details of the Secretary
and LDWF’s authorities and duties related to Red Drum as de-
scribed in LAR.S. 56 and LAC 76.

Finfish Task Force

The Legislature established the Louisiana Finfish Task Force
to study and monitor the finfish industry and to make recom-
mendations to the Commission, LDWF, and other state agen-
cies for the maximization of benefit from that industry for the
state of Louisiana and its citizens. The Louisiana Finfish Task
Force is composed of 15 voting (including six alternates) and six
non-voting members.

Voting members include:

> Three certified licensed Louisiana commercial fishermen
(and three alternates) appointed by the governor - three of
which must be selected from a list of six nominees submit-
ted by the Louisiana Shrimp Association and three of which
must be selected from a list of six nominees submitted by
the Delta Commercial Fisheries Association

> One active Louisiana dock buyer of finfish appointed by the
governor

> Three licensed Louisiana recreational freshwater and salt-
water fishermen (and three alternates) appointed by the
governor - four of which must be selected from a list of eight
nominees submitted by the Coastal Conservation Associa-
tion of Louisiana and two of which must be selected from a
list of four nominees submitted by the Louisiana Chapter of
the Bass Anglers Sportsman Society

> One member of the Senate appointed by the president of
the Senate

> One member of the House of Representatives appointed by
the speaker of the House of Representatives.
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Non-voting members include:

» The governor or his designee

> Three members appointed by the Secretary of LDWF in-
cluding a fisheries biologist, an enforcement agent, and an
economist

> The commissioner of the Louisiana Department of Agricul-
ture and Forestry (LDAF) or his designee

> The secretary of the Louisiana Department of Health (LDH)
or his designee.

The Louisiana Finfish Task Force has no direct management au-

thority for the Red Drum fishery. According to LAR.S. 56:301.10,

the Louisiana Finfish Task Force is responsible for:

» Coordinating efforts to increase finfish production and mar-
ketability

» Studying the decline in finfish marketability and market price

» Studying the impacts of imported finfish on the domestic
market

> Assisting in the development of a state finfish inspection
program

> Assisting in the development of a Louisiana finfish certifica-
tion and branding program

> Making recommendations to the Commission, LDWF, the
Louisiana Department of Natural Resources (LDNR), LDAF,
and LDH on policies to help enhance the domestic finfish
industry

» Making recommendations on issues pertaining to the finfish
industry and finfish production to state agencies responsible
for elements of the finfish industry in Louisiana, including
LDWEF, LDNR, CPRA, LDH, LDAF, and the Legislature.

> Developing markets and marketing strategies for the devel-
opment and expansion of markets for finfish harvested from
Louisiana waters

> Representing the interests of the Louisiana finfish industry
before federal and state administrative and legislative bodies
on issues important to the Louisiana finfish industry

> Contracting for legal services to represent the interests of
the Louisiana finfish industry in judicial, administrative, and
legislative proceedings

» Performing any acts deemed necessary and proper to carry
out its duties and responsibilities.

Other Aquatic Resource Management Authorities
Although not involved in marine fishery management directly,
several state and local agencies are involved in managing other
aquatic or coastal resources, such as protecting habitat or mon-
itoring water quality. The Louisiana Department of Natural Re-
sources is charged with regulating development activities and
managing resources in Louisiana’s coastal zone. Several coastal
parishes have also developed their own coastal zone manage-
ment programs. The Coastal Protection and Restoration Au-
thority (CPRA) is responsible for developing, implementing, and
enforcing the Coastal Master Plan, including monitoring and
measuring coastal habitat loss and coordinating habitat resto-
ration projects. Louisiana Department of Wildlife and Fisheries
collaborates with all of these agencies, reviewing permits, com-
menting on coastal zone management and habitat restoration
activities, and participating in the Coastal Master Plan develop-
ment process.
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Public Health and Safety Authorities

All seafood produced and processed in Louisiana must meet
quality and safety standards set forth in the Louisiana Sanitary
Code. The Louisiana Department of Health routinely inspects
the state’s approximately 350 seafood processing plants using
federal Hazard Analysis Critical Control Point (HACCP) require-
ments to ensure safe handling practices and that only safe
products reach the market. More details on these programs are
available from LDH.

The Louisiana Department of Environmental Quality is respon-
sible for setting pollution standards and monitoring all waters
of the state, including the Gulf, to ensure they meet water qual-
ity standards. LDH works with LDEQ to issue fish consumption
advisories based on fish tissue sampling in areas of suspected
contamination and assessments of risk to human health. LDH
and LDEQ consult LDWF and LDAF throughout the advisory de-
velopment and dissemination process.

Public Participation and Engagement

Louisiana’s fishery management authorities encourage public
participation throughout the management process. All meet-
ings of the Legislature’s natural resources committees and the
Commission are open to the public according to Louisiana’s
Open Meetings Law (LA R.S. 42:12-28). This law mandates that
government decisions be made in an open forum, ensuring
state integrity and the public’s trust and awareness of its gov-
erning officials. Meetings must be announced at least 24 hours
in advance, provide opportunities for public comment, allow for
audience recording of the meeting, and have recorded minutes
of the proceedings.

Other Gulf States

The other U.S. states bordering the Gulf are responsible for the
conservation and management of Red Drum fisheries within
their respective waters. Louisiana cooperates with other Gulf
states in the scientific research and management of fisher-
ies that cross jurisdictional boundaries, including Red Drum,
through the GSMFC. Louisiana Revised Statutes 56:71-87 es-
tablished Louisiana’s authority to enter into the Gulf States
Marine Fisheries Compact with other states. The GSMFC has
no direct authority over the Red Drum fishery but is authorized
to make recommendations to the governors and legislatures
of the five Gulf states on programs beneficial to management
of shared fisheries. The GSMFC also consults with and advises
member states over fishery conservation problems, advises U.S.
Congress, and testifies on legislation and marine policies affect-
ing the Gulf states. Specific to the Red Drum fishery, the GSMFC
has assisted in addressing issues of importance to Red Drum
on a regional scale. In 1978, the GSMFC provided the forum
for the first interstate meeting discussing management of Red
Drum (Williams et al., 1980). The GSMFC also developed the
first fishery profile of Red Drum in the Gulf of Mexico (Perret et
al., 1980) and a recent fishery management plan for Red Drum
(VanderKooy and Rester, 2023), due to the importance of the
fishery across the Gulf states.
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See Appendices VI and VIl for a table of other states’ regulations
for commercial and recreational Red Drum fisheries.

Federal Authorities

The Gulf of Mexico Fishery Management Council (Gulf Council)
and NMFS are responsible for monitoring and managing fisher-
ies resources in Gulf federal waters (from the seaward boundary
of state territorial waters to 200 nautical miles offshore) and Red
Drum do occur extensively in federal waters. Red Drum fisheries
operate almost exclusively in state waters; no recent commer-
cial or recreational landings are reported from federal waters.
Federal agencies do not exclusively manage Red Drum, howev-
er, do have exclusive authority of the species in federal waters
through their administration of laws, regulations, and policies.
For example, in 2007, then-President George W. Bush signed an
Executive Order, officially closing the Red Drum commercial fish-
ery in federal waters by prohibiting the sale of any individuals
caught in the EEZ (Exec. Order No. 13,449, 2007). Additionally,
The Gulf Council established a minimum Escapement Rate (30%)
that leads to a Spawning Potential Ratio of 20%.

See Appendix VIl for a list of related federal management insti-
tutions and their authorities and jurisdictions and Appendix IX
for a list of related federal laws, regulations, and policies.

EXISTING MANAGEMENT MEASURES

LDWF’s Report on the Assessment of Red Drum (Sciaenops
ocellatus) in Louisiana (West et. al. 2022) and the Biological and
Fisheries Profile of Louisiana Red Drum (Hoese et. al., 1991)
summarized relevant scientific information and studies regard-
ing the management of Red Drum; described the biological
and economic aspects of the Red Drum fishery; reviewed Lou-
isiana management authorities and laws affecting Red Drum;
described the problems and needs of the Red Drum fishery;
and suggested management strategies and options to meet the
needs to the stock (West et al. 2022). The GSMFC’s Manage-
ment Profile for Gulf of Mexico Red Drum (2023) summarized,
referenced, and discussed relevant scientific information and
studies regarding the management of Red Drum; described the
biological, social, and economic aspects of the Red Drum fish-
ery; reviewed state and federal management authorities and
their jurisdictions, laws, regulations, and policies affecting Red
Drum; described the problems and needs of the Red Drum fish-
ery; and suggested management strategies and options to solve
problems and meet the needs of the stocks.

LA R.S. 56:6 tasks the Commission with promulgating rules and
regulations for Red Drum to set seasons, times, places, size lim-
its, quotas, daily take, and possession limits based upon bio-
logical and technical data. LDWF provides the Commission with
scientific and technical data, including an assessment of the
Red Drum stock in Louisiana waters, for consideration of man-
agement to maintain the sustainability of the stock.
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LA R.S. 56:325.1 gives the Commission authority to set take,
possession, and size limits for saltwater finfish caught recre-
ationally, while LA R.S. 56:325.3 tasks the Commission with reg-
ulating the maximum annual quota, seasons, possession, and
other aspects of commercial Red Drum fishery.

LA R.S. 56:638.1-638.5 identifies fishery standards, the State’s
policy for stewardship, and standards for Commission rules and
regulations regarding harvesting, conservation, management,
and sustainability of all species of fish.

Louisiana’s Red Drum fisheries are governed by both legislative
statutes (LA R.S. 56) and rules promulgated by the Commission
(LAC 76). Specific regulations are described below. This sum-
mary of regulations does not retain their exact language and
should be not be relied on for legal purposes. See Appendix
X for detailed text of these regulations. See Appendix X! for a
chronological history of major changes to Louisiana’s Red Drum
regulations.

Commercial

The following subsections are provided for general information-
al purposes, but the commercial harvest, possession or sale of
Red Drum is prohibited, therefore, many of these may not be
relevant to Red Drum specifically.

Licensing
No person shall be issued a license or permit for the commer-
cial taking of Red Drum.

Both resident and nonresident fishermen must have the appro-
priate commercial fishing and gear licenses to harvest finfish
commercially in Louisiana waters. Gear licenses may not be
transferred between licensed commercial fishermen. Nonres-
idents may not purchase licenses for commercial fishing gear
prohibited in the state in which they reside. Five dollars of each
resident gear license fee and 20 dollars from each nonresident
gear license fee are deposited in the Seafood Promotion and
Marketing Fund. Vessel owners must also have the appropriate
vessel licenses. Licensed commercial fishermen may transport
and sell their own catch to any licensed Louisiana wholesale/
retail seafood dealer located within Louisiana. They must have a
fresh products license to sell their catch directly to a consumer;
they may purchase a secondary fresh products license for their
spouse for a reduced fee. Commercial fishermen that sell their
catch to anyone other than a consumer or licensed dealer and
anyone else that buys, acquires, handles, transports, or exports
finfish for sale or resale must have the appropriate licenses. A
portion of each license fee is deposited in the Seafood Promo-
tion and Marketing Fund. Licenses may be suspended, denied
or revoked for failure to pay child support, nonpayment of un-
employment compensation overpayment, and nonpayment of
individual income taxes.

Fishery Access
The commercial harvest of Red Drum is prohibited by act of the
Louisiana Legislature.
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Legal Gear and Gear Requirements

Commercial fishermen must have the appropriate gear license to

harvest in state waters. Commercial fishermen may not use any

of the following types of gear to harvest in state saltwater areas:

Spears (except for flounder and garfish)

Stupefying substances or devices

Guns

Poisons

Explosives

Tree-topping devices

Electric shocking instruments or devices

Seines (unless harvesting menhaden and/or herring-like

species)

> Gill, trammel, and strike nets (unless harvesting under a
permit to use strike nets to harvest mullet or pompano)

> Snagging devices (not including bows and arrows)

> Longlines (not the same as trotlines, longlines are longer
than 440 yards)

> Bandit gear

> Elevated trotlines (except in exempt areas).
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Additionally, commercial fishermen may not use any aircraft in-
cluding fixed-wing aircraft, dirigibles, balloons, helicopters, or
any other form of aerial surveillance to assist in harvesting.

Seasons
Commercial harvest of Red Drum is prohibited.

Size and Possession Limits
Commercial harvest of Red Drum is prohibited.

Bycatch

Commercial fishermen are permitted to retain and sell most
bycatch for commercial purposes as long as they are in compli-
ance with appropriate regulations for those species. However,
they may not commercially harvest gamefish like Red Drum.
LDWF monitors landings and sales of these species through
LDWF’s trip ticket program. Commercial fishermen may also
retain bycatch for personal consumption; however, they must
have applicable recreational fishing licenses and any retained
fish must be within recreational minimum size and daily pos-
session limits. However, the possession of Red Drum is not al-
lowed when commercial fishing gear is present aboard a vessel,
other than as specified in R.S. 325.1(A)(3)(a). Fishermen may
not waste any fish of this state. Waste is defined as harvesting
of any fish for commercial purposes which results in the exces-
sive killing of such fish. Excessive killing is defined as the killing
resulting from taking or attempting to take any fish in excess
of what the possessor thereof can process, utilize, or transport
from the fishing grounds.

Area Restrictions

Commercial fishermen may not set gear that interferes with the
free passage of fish within 500 feet of the mouth of any inlet or
pass or within 500 feet of any water control structures. Gear
and other restrictions may vary in state wildlife management
areas, refuges, and other areas to protect important habitat
and reduce conflicts with other users. Commercial fishing is
prohibited in coastal national wildlife refuges.
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Operational Restrictions

Commercial fishermen must land commercial species whole
with heads and tails attached to assist enforcement agents in
easily identifying the fish. However, fish may be gilled and gut-
ted prior to landing.

Fishing Gear Interactions

It is illegal for any person to knowingly and intentionally use or
employ any net to encircle a vessel or to otherwise knowingly
and intentionally use or employ any vessel or fishing gear to
interfere with the legal fishing of another. It is also illegal for any
person to knowingly and intentionally use or employ any vessel
or recreational gear to interfere with the legal commercial fish-
ing of another.

Packaging

The Secretary of LDWF has the authority to adopt rules and reg-
ulations to establish standards for the packaging of seafood in
Louisiana for wholesale or retail sale. These standards may gov-
ern the quality, contents, and weight of all seafood packaged
in this state. The Louisiana Seafood Promotion and Marketing
Board may make recommendations to the Secretary for stan-
dards for the packaging of seafood. Shipments containing fish
shall be plainly marked, the tags or certificates to show the date
and names of the consignor and the consignee, with an item-
ized statement of the number of pounds of fish and the names
of each kind contained therein. Bills of lading issued by a com-
mon carrier for such shipments shall state the number of pack-
ages which contain fish, and the date and names of the consign-
or and consignee, with an itemized statement of the number of
pounds of fish and the names of each kind contained therein.

Recreational

Licensing

Residents and nonresidents 18 years of age and older must
have basic and saltwater fishing licenses to harvest Red Drum
recreationally in Louisiana.

Legal Gear and Gear Requirements

Recreational fishermen typically use hook and line gear to catch
Red Drum. Recreational fishermen may not use any of the fol-
lowing to take Red Rum (or other saltwater finfish):

> Spears (except for garfish)

Gillnets, seines, and other forms of entanglement netting
Poisons

Stupefying substances or devices

Explosives

Guns

Tree-topping devices

Any instrument or device capable of producing electric
current to shock fish

> Snagging devices.
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Exemptions

Recreational fishers may harvest Red Drum using the following

methods:

> Bowfishing

> Standard Spearing Equipment used by a skin diver sub-
merged in water when sport fishing
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Seasons
The recreational possession and harvest of Red Drum is permit-
ted year-round.

Size and Possession Limits

Red Drum must be between 18 inches minimum total length
and 27 inches maximum total length to be kept. Harvest of Red
Drum over 27 inches total length is prohibited. Each licensed
angler may keep 4 fish per day total. Charter captains and crew
members shall not retain a bag limit of Red Drum while operat-
ing or representing themselves as a charter vessel or headboat,
but may engage in fishing activity to assist passengers.

Recreational saltwater anglers may possess a two days’ bag lim-
it on land; however, no person shall be in possession of fish over
the daily bag limit in any one day or while fishing or while on
the water, unless that recreational saltwater angler is aboard a
trawler engaged in commercial fishing for a consecutive period
of longer than 25 hours and in state waters or the conditions
below are met.

The possession limit for Red Drum taken south of U.S. Hwy 90
is three times the daily take limit when the fisherman holds and
is in possession of a valid recreational fishing license and can
show a landing receipt from a public boat launch located south
of U.S. Hwy 90 that demonstrates to the satisfaction of LDWF
that the fisherman has been actively on the water or at a re-
mote camp that can be accessed only by water for two days or
more. The fish must be kept whole or whole gutted in separate
bags for each species of fish. The bags must be marked with
the date the fish were taken, the species, the number of fish
contained in the bag, and the name and license number of the
person taking the fish. The fish must only be in the possession
of the person who harvested the fish. However, no fisherman
may be actively fishing or engaged in fishing while in possession
of more than the daily take limit.

A fisherman who holds and is in possession of a valid recre-
ational fishing license and can demonstrate to LDWF’s satis-
faction use of a boat launch located south of U.S. Highway 90
and that the fisherman has been actively on the water or at a
remote camp that can be accessed only by water for two days
or more may possess up to the possession limit of filleted Red
Drum. The filleted fish must have sufficient skin remaining on
the fillet to allow for identification of the species and must be
segregated by species into plastic bags or plastic containers that
are marked by species to allow for easy identification, the date
caught, and the name and license number of the person who
took the fish. Red Drum fillets must be no less than 14 inches in
length. The fish must be in possession only of the person who
took the fish. However, no fisherman shall be actively fishing or
engaged in fishing while in possession of more than the daily
take limit. All regulations regarding these species apply whether
caught in freshwater or saltwater areas.

Area Restrictions
Restrictions vary in state wildlife management areas, refuges,
and other areas as well as coastal national wildlife refuge.
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Operational Restrictions

Recreational fishermen must land Red Drum with their head
and tail fins intact to assist in identification of the fish for en-
forcement purposes, except as mentioned above when fishing
as specified under Size and Possession Limits, south of U.S.
Highway 90.

Fishing Gear Interactions

It is illegal for any person to knowingly and intentionally use or
employ any vessel or recreational gear to interfere with the le-
gal commercial fishing of another.

Other

Louisiana Seafood Promotion and Marketing Board (LSPMB)
The Louisiana Seafood Promotion and Marketing Board works
to enhance the public image of commercial fisheries products,
promote the consumption of these products, and assist the
seafood industry, including commercial fishermen and whole-
sale and retail dealers, in market development to better use ex-
isting markets and help establish new markets.

Louisiana Wild Seafood Certification Program (LWSCP)
The Louisiana Legislature authorized the LDWF to establish the
Louisiana Wild Seafood Certification Program (LWSCP) to build
a brand that guarantees the origin of Louisiana wild-caught
seafood. Through strict chain of custody requirements, the pro-
gram guarantees that all seafood products bearing the Certified
Louisiana Wild Seafood logo were caught in Louisiana or Gulf
waters by a licensed Louisiana fisherman, landed at a Louisi-
ana dock, and processed and packaged by a Louisiana-based
company. The program provides education for participants on
best seafood handling and sanitation practices to ensure the
utmost safety and quality. When a buyer sees this logo, they can
be confident they are buying authentic Louisiana wild-caught
seafood, a premium product known for fresh flavor, consistent
quality, and sustainability, and that they are supporting local
Louisiana fishing communities. By branding and showcasing
Louisiana seafood, LWSCP helps suppliers increase the value of
their seafood products and remain competitive in the seafood
marketplace. LWSCP participants benefit from free program
marketing support, such as:
> Market portal linking Certified Louisiana Wild Seafood suppli-
ers with buyers
> Promotions through the program website, social media, and
events including seafood festivals and industry conventions
> Free point-of-sale materials such as window clings, apparel,
brochures, stickers, and decals
> Access to program partners including the LSPMB, Audubon
GULF, NMFS, Louisiana Sea Grant, and other in- and out-of-
state partners who purchase and promote Certified Louisiana
Wild Seafood.

Licensed Louisiana commercial fishermen are automatically
eligible for the program; licensed Louisiana wholesale/retail
seafood dealers must apply for and receive a permit to partici-
pate. They must also comply with all state and federal reporting
requirements and have all legally required permits to operate
their business.
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Professionalism Programs

LDWF, in collaboration with Louisiana Sea Grant and the LSU
AgCenter, developed Louisiana Fisheries Forward, a multi-year,
multi-phase professionalism program for all sectors of Louisi-
ana’s commercial fishing industry, including fishermen, dock
owners, processors, and distributors. Launched in 2014, this
program provides education and training essential for the con-
tinued economic success of the industry. This program delivers
training videos and corresponding fact sheets on a number of
topics such as; how to be a commercial fisherman, seafood busi-
ness finance and management, as well as hands-on workshops,
training days, and demonstrations to showcase new technology
for vessel refrigeration/ cooler systems, seafood freezing equip-
ment, fuel efficiency equipment, and fishing/harvesting equip-
ment, plus seafood handling and processing best practices.

Fisheries Outreach

Through outreach efforts, LDWF promotes public awareness
and advises the public on stewardship and best practices in pre-
serving the unique nature of the state’s natural resources. Via a
strong presence at recreational events, industry-related expos,
workshops, seminars, and other state sponsored events, LDWF
strives to foster a community sense of resource and habitat
stewardship. At these events, LDWF distributes an assortment
of printed materials, which focus on fishing regulations, com-
mercial and recreational fishing topics, as well as species profile
brochures that highlight the life cycle and habitat requirements
of Red Drum and other native Louisiana species. Through par-
ticipation in events, distribution of educational materials, and
other activities, LDWF reaches more than 200,000 Louisiana
citizens each year.

COMPLIANCE

LDWF monitors commercial harvest of finfish at the point of
initial sale through LDWF’s trip ticket program. Under the pro-
gram, wholesale/retail seafood dealers purchasing or accepting
transfers of finfish from commercial fishermen must complete a
commercial trip ticket at the time of purchase or transfer of the
catch from the fisherman to the dealer. Fresh products license
holders (commercial fishermen licensed to sell their catch di-
rectly to consumers) are also required to submit trip tickets.

When a commercial fisherman sells or transfers their catch to a

wholesale/retail dealer, they must present their license for ver-

ification and provide the dealer with information necessary to

complete a commercial trip ticket. The dealer must record the

sale or transfer on a three-part LDWF issued trip ticket form or

via the electronic reporting program and include the following

information:

> Commercial fisherman’s name and license number

> Wholesale/retail seafood dealer’s name and license number

> Vessel registration or U.S. Coast Guard (USCG) documenta-
tion number

> Transaction date

> Gear used

> Primary location of where the finfish was caught (according
to LDWF-issued trip ticket maps)

> Duration of the fishing trip
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Species identification

Quantity and units of each species

Size and condition of each species

Unit price of each species

Permit number for species requiring a permit to harvest.
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The harvester and dealer must sign each trip ticket attesting
that the information is correct. The dealer retains one part of
the trip ticket, provides the fisherman with one part, and sub-
mits one part to LDWF. If using the electronic trip ticket pro-
gram, instead of a trip ticket form, the fisherman and dealer
must fill out a signature log to sign the trip ticket. The signature
log includes the trip ticket number, date, vessel name, fisher-
man’s signature, and dealer’s initials. By signing and initialing
the signature log, the fisherman and dealer are attesting the
information filled out electronically via the electronic trip ticket
program is correct. When a commercial fisherman sells their
catch under a fresh products license, they must record all in-
formation required on the commercial trip ticket, using their
fresh products license number in place of the dealer license
number. The commercial fisherman must sign each trip ticket,
as both the dealer and commercial fisherman, attesting that the
information provided is correct. On or before the 10th of each
month, dealers and fresh products license holders must submit
to LDWF all trip tickets from the previous month. A monthly
submission sheet must accompany these trip tickets, certify-
ing that the submitted trip tickets represent all of the dealer’s
transactions with commercial fishermen for that month. When
using the electronic trip ticket program, dealers and fresh
products license holders must submit the computer generated
monthly submission sheet and the signature logs to LDWF on or
before the 10th of the month. Trip ticket records must be main-
tained for three years and are open to inspection by LDWF. Trip
ticket information is confidential and is protected by both state
and federal law to limit access to business-specific information.
However, LDWF and approved contractors may analyze and
compile individual trip information into reports to provide re-
liable information for monitoring harvest from locations across
the state, while still protecting sensitive information. LDWF en-
forces the trip ticket program; violation of statutes related to
the program can result in citations written by LDWF or other
law enforcement officials.

Wholesale/retail seafood dealers, retail seafood dealers, restau-

rants, and retail grocers must keep records of the following:

> The quantity and species of fish acquired, the date the fish
were acquired, and the name and license number of the
wholesale/retail seafood dealer or the out-of-state seller
from whom the fish were acquired

» The quantity and species of fish sold, the date the fish were
sold, and the name and license number of the person to
whom the fish were sold. When sold to a consumer, the re-
cords must indicate the quantity, species, and date and shall
state that the fish were sold to the consumer.
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Through events, outreach materials, and other resources,
LDWF informs commercial and recreational fishermen about
programs, projects, and most importantly, relevant regulations
to prevent illegal activities. LDWF’s Law Enforcement Division
is responsible for ensuring compliance with all commercial and
recreational licensing and harvesting regulations through reg-
ular patrols and investigations. LDWF’s Law Enforcement Di-
vision is also responsible for enforcing laws as provided for in
the Constitution of Louisiana; Louisiana Revised Statutes, and
numerous federal laws including the MSA, ESA, MMPA, and Lac-
ey Act. LDWF’s Law Enforcement Division partners with NMFS
and USCG enforcement agents and officers to increase their
enforcement capabilities and carry out their important mission
in Louisiana’s waters and beyond. Local parishes also assist in
enforcement, primarily through the legal functions of each par-
ish’s district attorney. Local sheriff’s offices sometimes assist
LDWF’s Law Enforcement Division as well. Local and state san-
itarians and health department employees help enforce public
health and safety related regulations.

Classes of violations vary by legislative statute or Commission
rule. Specific penalties for violations vary with the severity of
the violation and include fines, jail time, loss of fishing license,
and forfeiture of property. In addition, LDWF may seize any Red
Drum in connection with the violation. Specific penalties are
listed in Appendix XII.

A person who Kkills, catches, takes, possesses, or injures any
aquatic life in violation of an applicable state statute or regula-
tion or a federal statute or regulation is also liable to the state
for the value of each aquatic life unlawfully killed, caught, taken,
possessed, or injured.

In recreational fisheries, a violation of over the limit of Red
Drum is punishable by a fine of $25 per Red Drum over the limit
of 5 or in violation of such minimum size and take and posses-
sion limits as established by the Commission. Possession of Red
Drum over the maximum size limit is punishable by a fine of
up to $150 per individual. In addition to any applicable fines,
violators’ fishing licenses may be revoked and they may be pro-
hibited from obtaining any new fishing licenses for a period of
up to three years thereafter.

In commercial fisheries, possession of Red Drum constitutes a
class 5-B violation. The first offense is punishable by a fine of
$350 - $500, or imprisonment in jail for 30 days. The second
offense is punishable by a fine of $500 - $1000, or imprison-
ment in jail for 60 days. The third and all subsequent offenses
are punishable by a fine of $1000 - $2000, and imprisonment in
jail for ninety days. In addition, the license under which the vi-
olation occurred shall be revoked and shall not be reinstated at
any time during the period for which it was issued and for one
year thereafter. The above penalties in all cases shall include
forfeiture to the department of anything seized in connection
with the violation (R.S. 56:35).
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Current Issues &
Management Options

This section identifies current issues facing Louisiana’s Red
Drum fisheries, provides a description of each issue, and rec-
ommends options for future action to address these issues.
Before implementing any recommendation, LDWF will evalu-
ate the feasibility and potential impacts of the action on the
resource and fisheries.

ACHIEVING MANAGEMENT GOALS

Addressing current issues facing Louisiana’s recreational Red
Drum fisheries through options identified in this section or
through stakeholder participation will advance these fisheries
toward meeting long-term management goals.

STOCK OVERFISHED

LDWF uses the escapement rate of juvenile Red Drum as an in-
dicator of the health of the Red Drum population in Louisiana.
Red drum escapement rates are defined as the proportion of
Red Drum less than 5 years of age that survive the inshore fish-
ery to enter the offshore spawning stock. Two measures of the
status of the stock are used, a target (goal) and limit (thresh-
old that should not be crossed). The target escapement rate
for Louisiana Red Drum is currently 43%, which is the escape-
ment that is estimated to lead to a 30% Spawning Potential Ra-
tio (SPR) for the stock. The limit escapement rate for Louisiana
Red Drum, consistent with the GMFMC GOM Red Drum FMP,
is 30%. The 30% escapement rate limit is the escapement rate
that leads to the SPR limit of 20%. These escapement rate and
SPR limits represent fishing mortality and spawning biomass
thresholds that the stock should not fall below, while the es-
capement rate and SPR targets represent a sustainable level of
harvest and spawning biomass.

The 2022 stock assessment indicated that the stock size of Red
Drum has declined from an estimated 18.3 million fish in 1999
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to 8.7 million fish in 2021. Additionally, recruitment estimates
of age-1 fish have generally declined in the most recent decade
from an estimated 4.5 million fish in 2012 to an estimated 1.7
million fish in 2021. Escapement of juvenile Red Drum has also
decreased through time from an estimated 66.4% in 1988 to
22.2% in 2021, which is below the established escapement rate
limit of 30% indicating current overfishing of the stock.

If the escapement rate remains below the threshold, there is a
high risk that the spawning population of Louisiana Red Drum
will continue to decline and reach unsustainable levels where
there may not be enough adult fish to maintain the population.
The SPR for Louisiana Red Drum is currently above the estab-
lished target of 30%, but is trending downward and will contin-
ue to decline as long as the escapement rate remains below the
established target. Management actions are needed to recover
escapement to sustainable levels to avoid the stock becoming
overfished and entering an unsustainable condition. LDWF
stock projections indicate that a 35% annual reduction in Red
Drum harvest would be required to recover the escapement
rate to the target rate within five years.

OPTIONS

In December of 2022, LDWF presented the Red Drum stock as-
sessment to the LWFC with various management options to pre-
vent future overfishing. Management options presented includ-
ed bag limit and slot limit modifications, prohibition of charter
guides retaining a bag limit on guided trips, and options for allow-
ing harvest or prohibiting harvest of one Red Drum over a maxi-
mum size (the current maximum is 27 inches total length). During
the 2023 Regular Session of the Louisiana Legislature, the Legisla-
ture passed Senate Concurrent Resolution (SCR) 46 which urged
and requested the LDWF to prohibit any harvest of Red Drum
over 27 inches. Subsequent to SCR 46, when LDWF presented
a proposed change in Red Drum management, that proposed
change included a prohibition of harvest over the maximum slot
size limit in order to remain consistent with the intent of SCR 46.

In March of 2024, the LWFC proposed a regulation change to ad-
just the daily bag limit of Red Drum from 5 fish per day to 4 fish
per day, adjust the current slot limit from 16-27in. to 18-27in.,
from allowing one Red Drum over 27in. as part of the daily bag
limit to prohibiting retention of any Red Drum over 27in., and to
eliminate the retention of a bag limit by a charter guide while on
a guided trip. The proposed rule results in a projected decrease
of 36.9% in the annual recreational harvest of Red Drum. These
proposed rule changes became final on July 20, 2024.



Future Research
Data Needs

Throughout the development of this fishery management plan,
LDWEF has identified several research needs that would provide
data to address some of the issues and data gaps in the Red
Drum fishery or species biology.

Specific research needs are listed below. They are not listed in

order of importance. The list includes aspects of the species or

fisheries that have been noted for decades in addition to rela-

tively recently identified issues.

> Continuing the SEAMAP nearshore bottom longline survey
and corresponding age composition sampling are critical to
estimating stock status since this survey supplies the only
current estimates of adult Red Drum abundance.

> Updated estimates of offshore abundance with reasonable
precision would provide more certainty in estimation of
stock status in future assessments.

> Only limited age data are available from the LDWF estu-
arine trammel net survey. Ages of survey catches in this
assessment were assigned from size with a growth function.
Continuing the age composition sampling from the survey
would allow a more accurate representation of survey age
composition in future assessments.

> Development of a new fishery independent survey that better
tracks Red Drum recruitment through time (full selection to
survey gear at age-1) would provide better certainty in age-1
relative abundance estimates in future stock assessments.

> Estimates of Red Drum batch fecundity, spawning frequency,
and maturity used in the most recent assessment were de-
veloped in 1996 with much of the underlying data from the

late 1980s. Updated estimates of Red Drum batch fecundity,
spawning frequency, and maturity at age/size are needed.
Investigations of the habitat utilization of younger adult Red
Drum (5-10 year olds), which are presumed to have escaped
the inshore fishery and migrated to the offshore adult stock
in the EEZ, are needed to determine what proportion of Red
Drum truly escape the inshore fishery, as well as the efficacy
of the current juvenile escapement rate based management
policy.

Incidental catches of Red Drum from the offshore GOM
shrimp fishery were not considered in this assessment.
Some previously reported estimates of incidental Red Drum
catches in the offshore shrimp fishery indicated a relatively
large bycatch when compared to estimates of Red Drum
incidental catches of the Louisiana inshore shrimp fishery.
Development of a current time series of offshore shrimp
fishery Red Drum bycatch would allow for a better un-
derstanding of the current magnitude of offshore shrimp
fishery bycatch relative to the directed fisheries.

Factors that influence year-class strength of Red Drum are
poorly understood. Investigation of these factors, including
inter-annual variation in seasonal factors (seasonal salinities,
winter severity, food availability, etc.) and the influence of
environmental perturbations such as the 2010 Deepwater
Horizon oil spill, could elucidate causes of inter-annual vari-
ation in abundance, as well as the species stock-recruitment
relationship.

With the recent trend toward ecosystem-based assessment
models (Mace 2000; NMFS 2001), more data is needed

RESEARCH PRIORITIES, FUNDING AND PUBLICATIONS

LDWEF prioritizes future research according to several factors, including whether or not it:

» Fits the agency’s mission
Can be adequately funded

Can be reasonably expected to produce answers to specific management questions
Can be reasonably undertaken without compromising other capabilities and efforts

Has or will have the support of stakeholders

Has or can engender cooperation with other researchers, managers, user groups,

and/or the general public.

Research is typically funded through state license fees and federal, state, and private
(nongovernmental organization) grants and programs. Funding is allocated based on
priority as described above. While LDWF may not have funding for many of the topics
listed above, additional funding sources may also be available for other researchers
to pursue some of these studies. Our hope is that by our including these research and
data needs here, those outside funding sources may be more inclined to support some
of the studies described above. LDWF analyzes research and data and reports results in
multiple formats, as appropriate. Ultimately, all information is publicly available (other
than information linked to private enterprises, e.g., confidential landings data).
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Future Research & Data Needs

linking Red Drum population dynamics to environmental
conditions. The addition of meteorological and physical
oceanographic data coupled with food web data may lead to
a better understanding of the Red Drum stock and its habitat.

> Fishery-dependent data alone is not a reliable source of
information to assess status of a fish stock. Consistent
fishery-dependent and fishery-independent data sources, in
a comprehensive monitoring plan, are essential to under-
standing the status of fishery. Present monitoring programs
should be assessed for adequacy with respect to their ability
to evaluate stock status, and modified if deemed necessary.

> Conduct an assessment of basin-specific Red Drum popu-
lations to differentiate exploitation rates and stock status
within the state to determine if regional management is an
effective alternative to a statewide management strategy.

> Generate information describing the connectivity of near-
shore and inshore Red Drum populations along the Louisi-
ana coast.

> Investigate the relationship between wetland loss and the
continuation of fishery production as it applies to the Louisi-
ana Red Drum stock.

> Further evaluate differences between trends in fishery-in-
dependent catch rates and fishery-dependent sources to
determine which trends are truly reflective of population
abundance, or whether other factors (e.g., efficacy of fish-
ery-independent techniques or changing vulnerabilities of
the stock) are involved.

> Investigation of the relationship between Red Drum cold-
stun deaths and age-classes is needed to determine if
winter-kill events disproportionately affect certain aged fish
within the population.

> SPR estimates may be biased if egg production does not
scale linearly with female body weight and existing es-
timates of batch fecundity and spawning frequency are
conflicting. A recent fecundity study conducted by LDWF
suggests egg production and female body weight are equiv-
alent. However, sample sizes from this study were low due
to the difficulty obtaining samples of spawning fish in the
proper condition.

> Estimate Red Drum spawning frequency and fecundity as a
function of age and size.
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APPENDIX

EXECUTIVE SUMMARY

Landings of Red Drum in Louisiana have re-
mained above 5 million pounds per year in
the most recent decade with the exceptions of
2016, 2020, and 2021. The highest harvest on
record (over 15 million pounds) occurred in
1986. After commercial regulations were en-
acted in the late 1980%, Red Drum landings
substantially declined from the 1986 peak. The
recreational fishery now comprises 100% of the
directed Louisiana Red Drum harvest.

A statistical catch-at-age model is used in this

stock assessment to describe the dynamics of

Red Drum in Louisiana and adjacent federal

waters from 1982-2021. The assessment model

projects abundance-at-age from estimates of

abundance in the initial year of the time-series

and recruitment estimates in subsequent years. Minimum data requirements are fishery catch-at-age and an index of abundance.
Landings are taken from the Louisiana Department of Wildlife and Fisheries (LDWF) Recreational Creel Survey, National Ocean-
ic and Atmospheric Administration (NOAA) Fisheries commercial statistical records, and NOAA Fisheries Marine Recreational
Information Program (MRIP). Indices of abundance are developed from the LDWF estuarine trammel net survey and the LDWF
component of the Southeast Area Monitoring and Assessment Program (SEAMAP) nearshore bottom long line survey. Estimates of
absolute abundance are taken from the NOAA Fisheries northern Gulf of Mexico (GOM) mark-recapture experiments. Age compo-
sition of fishery catches are estimated with age-length-keys derived from fishery age samples and a growth model.

Management thresholds have been established, though the Gulf of Mexico Fishery Management Council (GMFMC), for Red Drum
in the state of Louisiana as a 20% spawning potential ratio, which is based on a 30% escapement rate from the inshore fishery. Based
on results of this assessment, the Louisiana Red Drum stock is currently not overfished, but is experiencing overfishing. The current
spawning potential ratio estimate is 40% and the current escapement rate estimate is 20%. The recent downturn in recreational land-
ings are due to a series of below average annual recruitment to the stock where the most recent annual recruitment estimates are the
lowest of the time-series examined. Management actions will be needed in order to prevent future overfishing and prevent the stock
from becoming overfished.
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APPENDIX

1.INTRODUCTION

A statistical catch-at-age model is used in this stock assessment
to describe the dynamics of Red Drum Sciaenops ocellatus in
Louisiana (LA) and adjacent federal waters from 1982-2021. The
assessment model projects abundance-at-age from estimates of
abundance in the initial year of the time-series and recruitment
estimates in subsequent years. The model is fit to the data with a
maximum likelihood fitting criterion. Derivation of each of the
data elements used in this assessment are described in detail in
the Data Sources Section, but are summarized here. Commer-
cial landings are taken from National Oceanic and Atmospher-
ic Administration (NOAA) Fisheries commercial statistical
records. Recreational harvest estimates are obtained from the
Louisiana Department of Wildlife and Fisheries (LDWF) Rec-
reational Creel Program (LA Creel) and estimates hindcast to
the historic NOAA Fisheries Marine Recreational Information
Program (MRIP) time-series. Indices of relative abundance are
developed from the LDWF estuarine trammel net survey and
the LDWF component of the Southeast Area Monitoring and
Assessment Program (SEAMAP) nearshore bottom long line
survey. Estimates of absolute abundance are taken from the
NOAA Fisheries northern Gulf of Mexico (GOM) mark-re-
capture experiments. Age composition of recreational fishery
catches are estimated with age-length-keys derived from otolith
samples of the fishery (2002-2021) and a growth model (1982-
2001). Age composition of commercial landings are estimated
with age samples of the fishery (offshore) and age-length-keys
derived from a growth model (inshore).

A comprehensive history of the Red Drum (RD) resource and
associated fishery within LA is described in Hoese et al. (1991)
and for the Gulf of Mexico in GMFMC/GSMEFC (1984). A cur-
rent summary of the Louisiana RD fishery is presented below.

Commercial

Red Drum are no longer allowed to be landed commercially in
Louisiana. Prior to 1984, no specific commercial RD regulations
existed in LA. Through the 1950s and 1960s, LA commercial
landings of RD fluctuated between 400,000 to 500,000 pounds
annually. By the late 1960s, LA landings began to increase
steadily to nearly 1 million (M) lbs by 1972 and 2.2M Ibs by
1976 with significant numbers of juvenile RD taken from in-
shore waters. Landings decreased to just over 1M lbs by the late
1970s, which can be attributed to restricting nets to 1,200 feet in
length, prohibiting the use of monofilament gillnets, and chang-
ing the allowable mesh size for gill and trammel nets. Addition-
ally, netting was prohibited in parts of Lake Pontchartrain, parts
of Lake Borgne, and within one mile of the Chandeleur Islands
beginning in 1978. Then, a rapid expansion of the fishery oc-
curred in 1980 with landings reaching 7.8M lbs by 1986.

Prior to 1960, the majority of fish landed in Louisiana were from
haul seines and hook-and-line, but starting in 1970, most of the
increase in landings came from the use of gill and trammel nets.
An additional increase in landings after 1985 was the result of
an increase in the use of purse seines, which contributed an ad-
ditional 3.4M Ibs in landings in 1986. This increased pressure
was directed at adults, whereas the entangling nets were mainly
fished inshore and primarily targeted subadults and juveniles.
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Prior to the 1980s, most of the RD landed in LA supplied lo-
cal markets, especially in New Orleans. However, the popular-
ity of blackened redfish peaked nationwide, especially in New
York markets, and lead to increased demand, which increased
harvest of adult RD throughout the 1980s. Given the increased
demand from restaurants, commercial fishermen responded by
catching RD in record numbers during 1986 and 1987. Landings
fell dramatically in 1988 as a quota of 1.8M lbs was established
late in 1987 and was reached by the end of February in 1988. In
July of 1988, a commercial harvest moratorium was established
for three years through legislation and that moratorium was ex-
tended indefinitely in 1991, although a few thousand pounds
were still reported landed sporadically until 1998.

Recreational

Red Drum has always been one of the more popular fish with
LA anglers. There are numerous mentions of people targeting
them along the extensive marsh coastline since the mid-1800s
and early 1900s (Daily Picayune 1892; Meise 1930). Norris
(1865) mentioned RD in the GOM as a fish that will “..afford
fine sport. They strike boldly, and run off thirty or forty feet of
line at the first dash; as the mouth is fleshy, they are seldom lost
when fairly hooked”

In 1984, LDWF conducted a recreational angler survey of nearly
13,000 individuals at various access points coast-wide (Adkins
et al. 1990). Spotted Seatrout and RD were the preferred species
of most anglers (63.8% and 49.3% respectively). Their results
indicated that RD catches were lowest in the late spring and
peaked in the fall (October - December). In an earlier survey
in Barataria Bay (1975-1977) published by Guillory and Hutton
(1990), Louisiana recreational anglers caught RD primarily with
live bait (38.4%) and dead/cut bait singly (29.1 %) or in combi-
nation with artificial baits (18.2%).

Kelso et al. (1994) surveyed LA saltwater anglers and found
similar results to Adkins et al. (1990) with the majority of re-
spondents (56.1%) preferring Spotted Seatrout and 36.2% of
respondents indicating a preference for RD. The results were
reversed when asked about night fishing activities with the
majority (53.1%) preferring RD over Spotted Seatrout. Floun-
der was the third most targeted species in either day or night
fishing (Kelso et al. 1994). Recent LDWF unpublished LA Creel
data (2017-2020) of statewide private inshore and shore based
anglers indicates RD are the target of choice 37% of the time
(Spotted Seatrout = 40% and no target = 18%) with a higher
proportion of anglers targeting RD from the Vermilion Basin
westward.

There were no regulations on the recreational harvest of RD in
Louisiana prior to 1984 when a recreational bag limit was set at
50 RD and/or spotted seatrout per day in combination with no
minimum size limit and only two fish 236 inches allowed. The
first minimum size limits of RD were established in 1987. After
their popularity increased with the blackened redfish craze in
the mid-1980s, the Louisiana legislature approved gamefish sta-
tus for RD in 1988.
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The trends in recreational harvest since 1982 follow regulatory
changes fairly well with a gradual reduction in harvest through
1987 under the first minimum size limits and new bag/posses-
sion limits, and the sharp decline in 1988 with the closing of all
RD fishing from February through June and the new daily bag
of 5 fish/angler that began in July 1988. Recreational harvest has
increased steadily since RD attained gamefish status with ex-
ceptions during extraordinary years with active tropical storm
seasons or following severe winters with major freeze events.

The LA RD fishery is governed by the Louisiana State Legisla-
ture, the Wildlife and Fisheries Commission, and the LDWE. A
review of LA commercial and recreational RD regulations are
presented below.

Commercial

The RD fishery in Louisiana was mostly unregulated until the
late 1970s. In 1977, monofilament webbing was banned in all
saltwater nets (except those engaged in the underutilized spe-
cies program while fishing pompano and black drum). In that
same year, a maximum net length of 1,200 feet with a minimum
mesh size of 2-inch bar for saltwater gillnets and a minimum
1-inch bar for the inside wall of saltwater trammel nets and fish
seines was established. Additionally, netting was prohibited in
parts of Lake Pontchartrain, parts of Lake Borgne, and within
one mile of the Chandeleur Islands beginning in 1978. In 1980,
a minimum bar size of 3-inches was established for the outer
layer of saltwater trammel nets and further restrictions in 1983
mandated that all saltwater trammel nets consist of three layers.
Size limits were first established for the commercial RD fishery
in 1984 when a commercial slot limit of a minimum of 16-inches
and a maximum of 36-inches total length was established. Also
in 1984, further net restrictions were put in place that required a
1 %-inch bar for all saltwater gillnets and a 1 5/8-inch bar for the
inside wall of saltwater trammel nets with a maximum mesh size
of 12-inches bar for the outside of trammel nets. By 1986, the
commercial slot limit maximum was reduced to 30-inches total
length and all vessels carrying purse seines were banned from
possessing Red Drum. In 1987, commercial net and size regula-
tions were changed again by adjusting the commercial slot limit
to a minimum of 18-inches and a maximum of 30-inches total
length and minimum bar mesh sizes were changed to 1 %-inch-
es for the inside wall of trammel nets and 1 %-inches for saltwa-
ter gillnets. A commercial quota of 1.8M Ibs was also established
in September of 1987. In February of 1988 the commercial RD
fishery in Louisiana was closed after reaching the quota and a
three-year moratorium was established on commercial harvest
while the Louisiana legislature granted gamefish status to RD in
the same year. In 1991 the commercial harvest moratorium on
RD was extended indefinitely and remains in place to date with
no commercial harvest of RD allowed in Louisiana.

Recreational

In 1984, recreational RD harvest regulations were implemented
that established a recreational creel limit of 50 fish (combined
RD and Spotted Seatrout) with no minimum size limit, but did
include a maximum size limit of no more than two fish over
36-inches total length. In 1986, recreational size limits were ad-
justed to allow for no more than 2 fish over 30-inches total length.
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In 1987, a slot limit was enacted that established a minimum size
of 14-inches total length and incorporated a maximum size of
30-inches total length, with no more than 2 fish over 30-inch-
es allowed. Two changes in recreational size limits occurred in
1988, with a recreational minimum size limit of 15-inches total
length implemented in January of that year with no change in
creel or maximum size limits. In July of 1988, the recreational
creel limit was changed to 5 fish per person and the slot limit was
changed to a 16-inch total length minimum and a 27-inch total
length maximum with no more than one fish over 27-inches al-
lowed. In 1997, an allowance for two days possession of RD was
made when on land or if a recreational saltwater angler is aboard
a trawler engaged in commercial fishing for a consecutive peri-
od of longer than 25 hours. Further modifications to possession
limits were made in 2018 that allowed for three times the daily
possession limit if an angler launched from a publically accessi-
ble launch below Highway 90 and the angler has been actively on
the water or at a remote camp only accessible by water for two
days or more. In 2018, exceptions were also made for possession
of Red Drum fillets. An angler, who launches from a access point
south of Highway 90 and has been actively on the water or at a
remote camp only accessible by water, can possess filleted RD,
up to the possession limit of RD so long as there is sufficient skin
remaining to identify the fillet to species and that the fillet is no
less than 14-inches in length.

Time-series of commercial RD landings (LA inshore and GOM
offshore), and LA recreational RD landings and live releases
(1982-2021) are presented (Tables 1, 2, and 3). See Section 2.2
for details of each data source.

Commercial

Time-series of commercial RD harvest in the Gulf of Mexico
are presented in Tables 1-2 and Figure 1. Red Drum are no lon-
ger allowed to be landed commercially in Louisiana. Through
the 1950s and 1960s commercial landings of RD in Louisiana
fluctuated between 400,000 to 500,000 Ibs annually. By the late
1960s, Louisiana RD landings began to increase steadily to near-
ly 1M lbs by 1972 and 2.2M lbs by 1976. Some of the decline in
landings in the late 1970s can be attributed to net restrictions es-
tablished throughout the decade. A rapid expansion of the fish-
ery then occurred in 1980 with landings reaching 7.8M lbs by
1986. Most of the increase in landings came from the use of gill
and trammel nets. An additional increase in landings after 1985
were the result of an increased use of purse seines, which con-
tributed an additional 3M Ibs to the landings in 1986. Landings
fell dramatically in 1988 as a quota of 1.8M lbs was established
late in 1987 and was reached by the end of February 1988. In
July of 1988, a commercial harvest moratorium was established
for three years through legislation and that moratorium was ex-
tended indefinitely in 1991, although some RD were reported
landed in a few years until 1998.

Recreational

Recreational landing estimates of RD in LA has varied consid-
erably over the available time-series from a minimum of 0.44M
fish harvested in 1988 to a peak of 2.0M fish harvested in 2010.
After 1988, recreational RD landings generally increased up to
1.7 million fish harvested in 2000. Landings decreased between
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2000 and 2005 to 0.93 million fish harvested in 2005. After 2005,
recreational landings increased again to the peak of 2.0 million
fish in 2010 before declining to 1.0 million fish landed in 2016.
Landings increased again in 2017 and 2018 to 1.6 and 2.0 mil-
lion fish respectively and then declined to 1.1 million fish har-
vested in 2020 and 0.74 million fish harvested in 2021.

2. DATA SOURCES

LDWF Trammel Net Survey

The LDWF fishery-independent (FI) estuarine trammel net sur-
vey is used in this assessment to develop an index of relative
abundance (1985-2021) and corresponding age compositions
as inputs of the assessment model. Below is a brief descriptions
of the surveys methodology. Complete details can be found in
LDWF (2018).

For sampling purposes, coastal Louisiana is currently divided

into five LDWF coastal study areas (CSAs). Current CSA defi-

nitions are as follows:

» CSA 1 - Mississippi State line to South Pass of the Mississip-
pi River (Pontchartrain Basin);

> CSA 3 - South Pass of the Mississippi River to Bayou La-
fourche (Barataria Basin);

> CSA 5 - Bayou Lafourche to eastern shore of Atchafalaya Bay
(Terrebonne Basin);

> CSA 6 - Eastern shore of Atchafalaya Bay to western shore
of Freshwater Bayou Canal (Vermilion/Teche/Atchafalaya
Basins);

> CSA 7 - western shore of Freshwater Bayou Canal to Texas
State line (Mermentau/Calcasieu/Sabine Basins).

The LDWF Marine Fisheries Section conducts routine stan-
dardized sampling within each CSA as part of a long-term
comprehensive monitoring program to collect life-history in-
formation and measure relative abundance/size distributions of
recreationally and commercially important species.

The trammel net survey is conducted with standardized design
from October - March. Hydrological and climatological mea-
surements are taken with each biological sample, including wa-
ter temperature, turbidity, conductivity and salinity. Survey gear
is a 750-foot long and 6-foot depth net, consisting of three walls
constructed of nylon. The inner wall has 1 5/8-inch bar mesh
wall, and the two outer walls have 6-inch bar mesh wall.

Samples are taken by ‘striking’ the net. All captured RD are
enumerated and a maximum of 50 randomly selected RD are
collected for length measurements, gender determination, and
maturity information. When more than 50 RD are captured,
catch-at-size is derived as the product of total catch and propor-
tional subsample-at-size.

This survey was conducted from 1985 to October 2013 at fixed
sampling stations within each CSA. In October 2010, addition-
al fixed stations were added to allowing more spatial coverage
within each CSA. Beginning in 2013, the survey design was

www.wlf.louisiana.gov

Estimates of recreational live release are substantial when com-
pared to the landings estimates. After implementation of recre-
ational minimum size limits, more RD were released than har-
vested. In the most recent decade, live releases comprised 59%
of the total recreational catch.

modified where sampling locations are now selected randomly
from the established stations within each CSA (Figure 2).

SEAMAP Inshore Bottom Long Line Survey

The SEAMAP nearshore bottom long line (BLL) survey comple-
ments the existing long-term survey conducted by NOAA Fish-
eries but focuses on the shallow nearshore depths of the north-
ern GOM. Study objectives are to characterize shark and finfish
distributions and abundance in the shallow nearshore depths.
The LA component of the SEAMAP nearshore BLL survey con-
ducted by LDWE is used in this assessment to develop an index
of relative abundance of adult RD (2015-2021) and correspond-
ing age compositions as inputs of the assessment model. Below
is a brief description of the survey methodology. Complete de-
tails can be found in SEAMAP (2013).

The inshore BLL survey is conducted with standardized design
using a 1 nautical mile longline with 100 equally spaced gan-
glions and hooks. A single bait type is used to reduce to mini-
mize variability in catches associated with the bait used. Sample
locations are chosen randomly (Figure 3) and the gear is fully
deployed and allowed to soak for one-hour before retrieval at
each location while environmental measurements are collected.
The gear is typically set parallel to depth contours and catch data
are collected as the long line is retrieved.

NOAA Fisheries Mark-Recapture Experiments

Estimates of absolute abundance of RD are available from ex-
periments conducted in the northern GOM waters from Ala-
bama to Texas in 1986-1987 (Nichols 1988) and a decade later
(Mitchell and Henwood 1998). Below are brief descriptions of
the two studies.

Both studies utilized purse seines to capture schooling Red
Drum where a proportion of the catches were tagged and re-
leased. After several months at large, the offshore schools were
resampled to determine the ratio of tagged to untagged fish in
the population. Abundance estimates in the study area were then
calculated using the Peterson method after accounting for tag-
ging mortality, tag shedding, and the fraction of mortality that
occurred between the initial sampling and resampling events.
Because the studies did not cover the entire range of RD in off-
shore waters of the northern GOM, estimates were expanded to
account for RD occurring outside of the study area. However,
the study area did include all of Louisiana.

The estimate of adult RD from the first study (Nichols 1988)
without expansion to outside the study area was 5.3 million fish
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with a relative standard error (RSE) of 17% (Table 4). The latter
study (Mitchell and Henwood 1998) unfortunately encountered
poor weather conditions which impeded the resampling of the
adult RD schools, and no recaptures were made in the western
zone of the study (west of the Mississippi River). Estimates of
abundance were reported for three scenarios in the western
zone (0 recaptures, 1 recapture, and 2 recaptures) due to the
poor sampling conditions and lack of recaptures (Table 4). The
estimated abundances for the entire study area without expan-
sion to outside the study area from each recapture scenario were
15.1, 7.8, and 5.4 million fish respectively (RSE= 68%).

Age Composition of Offshore Schools

The age composition of offshore RD schools have been sampled
by researchers with NOAA Fisheries and the Louisiana State
University (LSU) College of the Coast and Environment (CCE)
as part of the Marine Fisheries Initiative Program (MARF-
IN). These studies randomly sampled offshore RD schools us-
ing methods similar to the earlier offshore fishery (i.e., spotter
planes and commercial purse seine vessels). Some of these data
were collected to characterize the age composition of offshore
RD as part of the mark-recapture studies described above. The
age frequency data available from these projects, converted
from biological to calendar ages, are presented in Table 5 (data
courtesy of Dave Neiland, formerly with LSU CCE). The 1987
and 1997 age frequencies are used to represent the age compo-
sition of the NOAA Fisheries mark-recapture estimates in the
assessment model.

Commercial

Commercial RD landings are taken from NOAA Fisheries com-
mercial statistical records as reported in the most recent federal
Red Drum stock assessment (Porch 2000; Table 1). In the as-
sessment model, inshore LA landings are used to represent the
inshore commercial fishery operating in LA waters and the Gulf
of Mexico (GOM) offshore landings are used to represent the
offshore commercial fishery that operated across state boundar-
ies. Estimates of commercial live releases are not available and
are not considered further in this assessment.

Size compositions of LA inshore commercial harvest and GOM
offshore commercial harvest are available from historical port
sampling (Russell 1988; Figure 4). No age composition samples
are available for the LA inshore commercial inshore fishery. The
size composition information from the Russel samples collected
from the inshore fishing gears (hook and line, trammel nets, and
non-runaround gillnets) are pooled to develop a single size dis-
tribution to represent LA inshore commercial landings (Table
5). Ages are then assigned to the inshore commercial catches
from a growth model (see 5. Catch at Age Estimation). Age com-
position samples of landings of the offshore purse seine fishery
are available for a limited number of years (Beckman 1989; Ta-
ble 5). The size composition information from the Russel sam-
ples collected from the offshore fishing gears (purse seines, haul
seines, and runaround gillnets) are pooled (Table 5) to repre-
sent GOM offshore commercial landings for purposes of mean
weight calculations.
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Recreational

Recreational RD landings and live release estimates (Table 3)
are taken from the LDWF recreational creel survey (LA Creel;
2014-2021) and estimates hindcast to the historic MRIP time-
series (1982-2013; details in Appendix 1). Consequently, the pre-
2014 recreational estimates used in this assessment differ from
the LA estimates currently published by MRIP (www.st.nmfs.
noaa.gov/recreational-fisheries/data-and-documentation/
queries/index). Furthermore, due to changes made to the MRIP
Access Point Angler Intercept Survey (APAIS) in 2013 (see
www.fisheries.noaa.gov/topic/recreational-fishing-data#making-
improvements) and the recent transition from the MRIP
Coastal Household Telephone Survey to the new Fishing Effort
Survey (FES; see www.fisheries.noaa.gov/recreational-fishing-
data/types-recreational-fishing-surveys#fishing-effort-survey),
harvest estimates currently available from MRIP also differ
from those used in prior LDWF RD stock assessments (LDWF
1997, Shepard 2005, Blanchet 2006). Live releases are further
delineated as undersized/non-undersized with the LA Creel
and MRIP catch disposition codes.

Annual seasonal size compositions of RD harvest estimates are
derived from the LDWF Biological Sampling Program (2014-
2021; Table 6) and MRIP (1982-2013, post APAIS and FES cal-
ibration changes; Table 6). Seasons represent January - April
(season 1), May-August (season 2), and September - December
(season 3). Size compositions from the LDWF Biological Sam-
pling Program are derived by statistically weighting the size
composition samples by the corresponding recreational landings
estimates for each basin (CSA) and mode of fishing (Private and
Charter). Size compositions of non-undersized live releases are
assumed equivalent to harvest. Size composition of under-sized
releases in each year and season are estimated by pooling the an-
nual seasonal size frequency information available prior to im-
plementation of the 16-inch MLL and using those distributions
as a proxy of undersized catches beginning in 1988.

Ages of recreational Red Drum landings are derived from a
growth model (1982-2001) and otoliths collected from the rec-
reational fishery (2002-2021; see 5. Catch at Age Estimation).

Bycatch

Menhaden Reduction Fishery

Time series of incidental catch of RD from the LA menhaden
reduction fishery have been developed from observations of re-
tained and released Red Drum CPUE (numbers per purse seine
set) and annual effort estimates of the menhaden reduction fish-
ery (LDWF 2020, see Appendix 2). The mean estimates of Red
Drum bycatch in the most recent decade indicate low levels of
RD bycatch relative to the landings of the directed LA fisheries
(~2% in units of weight). The time series of mean RD bycatch
estimates from the LA menhaden reduction fishery are included
as a fleet in the base assessment model (see 6. Assessment Model).

Shrimp Fishery

Bycatch has been characterized for the 2019-2020 inshore LA
shrimp fishery (Cagle and West 2020; see Appendix 3). Incidental
catches were only observed for five large Red Drum that were all
released alive. The total LA inshore bycatch of Red Drum can be
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estimated over the study period (July 2019 through June 2020)
as the product of inshore LA effort over that period (number of
trips = 37,203) and the RD CPUE estimate of the bycatch study
(5 individuals/ 33 trips observed = 0.152) which equates to 5,637
fish. Due to the low level of RD bycatch in the LA shrimp fishery
relative to the landings of the LA directed fisheries (<1% in units
of fish in 2020), incidental RD catches of the LA inshore shrimp
fishery are not considered further in this assessment.

Incidental RD catches also occur in the offshore GOM shrimp
fishery. Estimates of offshore incidental RD catches presented in
the most recent federal assessment (Porch 2000) indicates that

gulf-wide offshore shrimp fishery RD bycatch was substantial
when compared to the recent LA inshore bycatch estimates. The
estimated bycatch of RD from the GOM offshore shrimp fish-
ery was just over 200,000 fish in 1998 with estimates exceed-
ing 300,000 fish in a few earlier years. The most recent bycatch
study from the GOM offshore shrimp fishery (Scott-Denton et
al. 2012) indicates RD as only a small fraction of the total catch
(<0.25%). However, an up-to-date time series of estimates of
incidental RD catches of the GOM offshore shrimp fishery is
currently unavailable and are not considered further in this as-
sessment (see 8. Research and Data Needs).

3.LIFE HISTORY INFORMATION
3.1 UNIT STOCK DEFINITION

Red drum occur in estuaries and the nearshore and offshore
habitat along the Atlantic and Gulf Coasts from the Gulf of
Maine southward through the GOM into northern Mexico
(GMFMC/GSMEC 1984).

Studies using mitochondrial DNA markers (Gold and Richard-
son 1991, Gold et al. 1994) found significant differences in the
frequencies of haplotypes of GOM and Atlantic RD, implying
that GOM and Atlantic RD populations are genetically distinct.
A more recent study using microsatellites to assess population
structure and gene flow of RD in the northern GOM (Gold and
Turner 2002) found significant genetic divergence across the
northern GOM, but concluded that the genetic differences to
not delineate subpopulations or stocks with fixed geographical
boundaries. Approximate estimates of geographic neighborhood
size from this study indicate that northern GOM adult Red Drum
may migrate from 700 to 900 kilometers away from their natal
estuaries.

For purposes of this assessment, the unit stock is defined as
those RD occurring in LA and adjacent federal waters.

3.2 MORPHOMETRICS

Parameter estimates from a weight-length regression fit to
LDWFE FI Red Drum datasets (see Appendix 4) are used in this
assessment to calculate weight from size as:

where W is whole weight in pounds and TL is total length in inches.

Fish with only FL measurements available are converted to TL
from the following relationship reported in Porch (2000):

where fork length is in units of inches.

3.3 GROWTH

Parameter estimates from a damped growth model (Porch et al.
2002) fit to LDWF FI Red Drum datasets (see Appendix 4) are
used in this assessment to calculate RD length at age. This model
provides a better fit to LDWF length at age data than the tradi-
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tional three-parameter von Bertalanffy model. Red drum total
length-at-age is calculated with the damped growth model as:

where TL, is TL-at-age in inches and years.

3.4 FECUNDITY / MATURITY / SEX RATIO

Red drum are group-synchronous batch spawners that spawn
each fall from mid-August into October (Wilson and Neiland
1994). To realistically estimate annual fecundity, the number of
eggs spawned per batch and the number of batches spawned per
season must be known.

For purposes of this assessment, estimates of batch fecundity
and spawning frequency are calculated from the relationships
reported in the latest federal assessment report (Porch 2000).
Batch fecundity (BF) and spawning frequency (SF) are calculat-
ed as functions of age from:

The maturity at age estimates reported in the latest federal as-
sessment are also used for purposes of this assessment where
the proportion of females estimated to be mature were 0, 0.05,
0.25, 0.62, 0.90, and 1.0 for ages 1-6 and older.

Wilson and Nieland (1994) reported sex ratios for mature RD
sampled from offshore schools in the northern GOM were not
significantly different from 1:1. Sex ratios observed in Red Drum
catches of the SEAMAP nearshore BLL survey conducted by
LDWEF are also not significantly different from 1:1. For purposes
of this assessment, the sex ratio is assumed to be 1:1 across ages.

The age-specific mean annual fecundity of a female fish is then
estimated as the product of the batch fecundity, spawning fre-
quency, maturity, and sex ratio at age estimates from above.
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3.5 NATURAL MORTALITY

Red drum can live to at least 39 years of age (LDWF unpub-
lished data). For purposes of this assessment, a value of average
M is calculated based on the observed longevity of the species
(max. age = 39 yrs, M =0.116; Hoenig 1983), but is allowed to
vary with weight-at-age to calculate a declining natural mortal-
ity rate with age (Table 7). Following SEDAR 12 (SEDAR 2006),
the average value of M is rescaled where the mean mortality rate
over ages vulnerable to the fishery is equivalent to the average
M rate as:

where M is the average natural mortality rate over exploitable
ages d, d,u.q is the oldest age-class, a. is the first fully-exploited
age-class, # is the number of exploitable ages, and L(a) is the
Lorenzen curve as a function of age. The Lorenzen curve as a
function of age is calculated from:

where -0.288 is the allometric exponent estimated for natural
ecosystems (Lorenzen 1996) and W, is weight-at-age.

3.6 DISCARD MORTALITY

Reported short-term discard mortality estimates of RD vary
with fish size, bait/hook type, and anatomical hooking location
(LDWF unpublished data, Vecchio and Wenner 2007). Dis-
card mortality estimates from these studies range from 1% up
to 10%. For purposes of this assessment, a constant rate of dis-
card mortality across time and fish size/age is assumed (5%).
For modeling purposes, stock losses due to discard mortalities
are incorporated directly into the catch-at-age estimates (see 5.
Catch at Age Estimation).

3.7 RELATIVE PRODUCTIVITY AND RESILIENCE

The key parameter in age-structured population dynamics
models is the steepness parameter (h) of the stock-recruitment
relationship. Steepness is defined as the ratio of recruitment
levels when the spawning stock is reduced to 20% of its unex-
ploited level relative to the unexploited level and determines the
degree of compensation in the population (Mace and Doonan
1988). Populations with higher steepness values are more re-
silient to perturbation and if the spawning stock is reduced to
levels where recruitment is impaired are more likely to recover
sooner once overfishing has ended. Generally, this parameter is
difficult to estimate due to a lack of contrast in spawning stock
size (i.e., stock size and corresponding recruitment information
not available at both high and low levels of stock size) and is
typically fixed or constrained during the model fitting process.
Recent stock assessments of Red Drum in the Atlantic and in
Florida waters have considered steepness values ranging from
0.99 to 0.65 (SEDAR 2015; Chagaris et al. 2015).

Productivity is a function of growth rates, natural mortality, age
of maturity, and longevity and can be a reasonable proxy for
resilience. We characterize the relative productivity of GOM RD
based on life-history characteristics, following SEDAR 9 (SE-
DAR 2006a), with a classification scheme developed at the FAO
second technical consultation on the suitability of the CITES
criteria for listing commercially-exploited aquatic species (FAO
2001; Table 8). Each life history characteristic (von Bertalanffy
growth rate, age at maturity, longevity, and natural mortality
rate) is assigned a rank (low = 1, medium = 2, and high = 3) and
then is averaged to compute an overall productivity score. In this
case, the overall productivity score is 1.50 for GOM RD indi-
cating medium to low productivity. The von Bertalanfty growth
rate typically used in the above analysis is substituted with the
mean growth rate across ages from the damped growth model
evaluated at the midpoint of the calendar year and weighted by
expected survivorship-at-age (k = 0.259).

4. ABUNDANCE INDEX DEVELOPMENT

Red drum indices of abundance (IOA) are developed from the
LDWEF FI estuarine trammel net survey and the LDWF compo-
nent of the SEAMAP FI nearshore bottom long line survey.

Catch per unit effort (CPUE) for the trammel net survey is
defined as the number of RD caught per trammel net sample.
Trammel net samples collected during the months of January,
February, and March are grouped with the previous year’s Oc-
tober, November, and December samples for IOA development
(e.g., October-March 1989-90 denoted as 1989). Catch per unit
effort for the nearshore bottom long line survey is defined as the
number of RD caught per 100 hook/hour. To reduce unexplained
variability in catch rates unrelated to changes in abundance, each
IOA was standardized using methods described below.

A delta lognormal approach (Lo et al. 1992; Ingram et al. 2010)
is used to standardize RD catch-rates in each year as:
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where ¢, are estimated annual mean CPUEs of non-zero Red
Drum catches assumed as lognormal distributions and p, are
estimated annual mean probabilities of Red Drum capture as-
sumed as binomial distributions. The lognormal and binomial
means and their standard errors are estimated with generalized
linear models as least squares means and back transformed. The
lognormal model considers only samples in which Red Drum
are captured; the binomial model considers all samples. The
IOA is then computed from equation [6] using the estimated
least-squares means with variances calculated from:

where

represents the correlation of ¢ and p among years.
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Variables considered in model inclusion for the trammel net
survey were year, CSA, and sampling location. Variables con-
sidered in model inclusion for the nearshore BLL survey were
year and NOAA Fisheries statistical grid. All variables were
categorical in both models. Because only seasonal samples are
included (i.e., October - March for the trammel net survey and
May - September for the nearshore BLL survey), time of year
was not considered in model inclusion. To determine the most
appropriate models, we began the model selection process with
a fully-reduced model that included only year as a fixed effect.
More complex models were then developed including interac-
tions and random effects and compared using AIC and log-like-
lihood values. All sub-models were estimated with the SAS gen-
eralized linear mixed modeling procedure (PROC GLIMMIX;
SAS 2008). In the final trammel net IOA sub-models, year was
considered a fixed effect, CSA was considered a random block

5. CATCH AT AGE ESTIMATION

Red drum spawn across a narrow window from mid-August
into October (Wilson and Neiland 1994) with Oct. 1 typical-
ly assumed as the biological birthdate. However, for purposes
of this assessment, RD ages are assigned based on the calendar
year by assigning a Jan. 1 birthday, where RD spawned the pre-
vious year become age-1 on Jan. 1 and remain age-1 until the
beginning of the following year.

Seasonal age-length-keys (ALKs) are developed to estimate the
annual age composition of recreational Red Drum landings,
inshore commercial landings, and survey catches as described
below. The age composition samples available from the offshore
commercial fishery (1987-1988) and the nearshore BLL survey
(2018-2020) are used to represent the annual age composition
of the offshore landings and survey catches for those years with
available age samples.

1982-2001: Seasonal s probabilities of age a given length [ for
recreational and inshore commercial RD landings are computed
from:

where the seasonal probabilities of length given age are estimat-
ed from normal probability densities as:

where length bins are 1-inch TL intervals with midpoint [, max-
imum / + d, and minimum [ - d lengths. Seasonal mean total
length-at-age [, are estimated from Equation [3]. Seasons rep-
resent January - April (season 1), May-August (season 2), and
September-December (season 3). The standard deviation of sea-
sonal mean length-at-age is calculated from o, = [,,CV;, where
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effect, and sampling locations within CSAs were considered
random subsampling block effects. In the final nearshore BLL
IOA submodels, year was considered a fixed effect and NOAA
Fisheries statistical grids were considered random block effects.

Sample sizes, nominal proportion of positive samples, nominal
CPUE of positive samples, standardized indices of abundance,
and coefficients of variation of the standardized indices are pre-
sented (Tables 9 and 10).

the coefficient of variation in length-at-age is assumed normally
distributed and changes linearly with age from a CV of 0.203 for
age-0 fish to a CV of 0.0754 for age-5 fish and a uniform CV of
0.0499 for fish age-6 and older (see Appendix 4). To approximate
changes in growth and vulnerability to the fishery through the
year, mean [, is calculated at the mid-point of each season of the
calendar/model year. The resulting P(a\l), matrices (Table 11)
are used to assign ages to recreational fishery RD landings from
1982-2001 and for instances discussed below where minimum
sample size requirements are not met. The season 2 (May-Au-
gust) ALK is used to assign ages to the LA inshore commercial
RD landings.

2002-2021: Annual seasonal probabilities of age given length
for recreational fishery landings are computed from:

where 7, are annual seasonal recreational RD sample sizes oc-
curring in each length/age bin. When row samples sizes

are <10, the P(a\l) for that total length interval is estimated with
Equation [10]. Resulting P(a\l),, matrices are presented (Table 12).

Annual recreational catch-at-age from 1982-2021 is then cal-
culated as:

where C, are annual seasonal catches-at-size in TL, and P(a\l),,
are taken from Equations [10 or 12]. Recreational discard mor-
talities are incorporated directly into the recreational catch-at-
age by applying a 5% discard mortality rate to the estimated live
releases-at-size and combining them with the harvest-at-size
estimates.
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For modeling purposes, catches >age-10 are summed into a plus
group. Resulting annual recreational catch-at-age, commercial
catch-at-age (as proportions at age), and corresponding mean
weights-at-age are presented (Tables 13-15). Annual recreation-
al mean weights-at-age are calculated from the annual recre-
ational size/age composition information. Inshore and offshore
commercial mean weights are calculated from the available
commercial size/age composition information.

5.2 SURVEY

Probabilities of age given length for RD catches of the LDWF
estuarine trammel net survey (1985-2021) and the LDWF com-
ponent of the SEAMAP nearshore BLL survey (2015-2017 only)
are computed from equation [10]. Mean total length-at-age is
estimated from equation [3]. The standard deviation in length-
at-age is calculated as described above for the fishery. To ap-
proximate trammel net survey timing (i.e., a Jan. 1 midpoint),

mean total length-at-age is calculated at the beginning of the
calendar year. To approximate the nearshore BLL survey tim-
ing, mean total length-at-age is calculated at the midpoint of the
calendar/model year. The resulting P(/\a) matrix for RD catch-
es of the estuarine trammel net survey is presented (Table 18).
The resulting P(/\a) matrix for RD catches of the nearshore BLL
survey is equivalent to the season 2 ALK in Table 11. Annual
survey catch-at-age is also taken from Equation [13] with annu-
al survey catch-at-size substituted (Tables 16 and 17). Resulting
annual age compositions of RD catches of the LDWF marine
trammel net survey and the LDWF component of the nearshore
SEAMAP BLL survey are presented along with the age compo-
sitions for the years age samples were available (Tables 19 and
20). Also presented are the age compositions from the MARF-
IN age samples that are used to represent the NOAA Fisheries
mark-recapture estimates of absolute abundance (Table 21).

6. ASSESSMENT MODEL

The Age-Structured Assessment Program (ASAP3 Version 3.0.17;
NOAA Fisheries Toolbox) is used in this assessment to describe
the dynamics of RD occurring in LA and adjacent federal waters.
ASAP is a statistical catch-at-age model that allows internal es-
timation of a Beverton-Holt stock recruitment relationship and
MSY-related reference points. Minimum data requirements are
fishery catch-at-age, corresponding mean weights-at-age, and
an index of abundance. ASAP projects abundance-at-age from
estimates of abundance in the initial year of the time-series and
recruitment estimates in subsequent years. The model is fit to the
data with a maximum likelihood fitting criterion. An overview of
the basic model configuration, equations, and their estimation,
as applied in this assessment, are provided below. Specific details
and full capabilities of ASAP can be found in the technical docu-
mentation (ASAP3; NOAA Fisheries Toolbox).

6.1 MODEL CONFIGURATION
For purposes of this assessment, the model is configured with
annual time-steps (1982-2021) and a calendar year time-frame.

Mortality
Fishing mortality is assumed separable by age a year y and fish-

ery fas:

where v, are age and fishery-specific selectivities and Fmult,,
are annual fishery-specific apical fishing mortality rates. Apical
fishing mortalities are estimated in the initial year and as devia-
tions from the initial estimates in subsequent years.

Fishery-specific selectivities-at-age are modeled with single
(commercial offshore) and double logistic functions (inshore
commercial and recreational) as:
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Total mortality for each age and year is estimated from the
age-specific natural mortality rates M, and estimated annual
fishery-specific fishing mortalities as:

For reporting purposes, annual age-specific fishing mortalities
are averaged by weighting by estimated population numbers at
age N, as:

Annual escapement rates of juvenile fish (biological ages 0-4)
are calculated from the calendar age F rates as:

Annual fishing mortality rates of adult fish (biological ages
5-10+) are calculated from the calendar age F rates as:

Population Abundance

Abundance in the initial year of the time series and recruitment
in subsequent years are estimated and used to forward calculate
the remaining numbers at age from the age and year-specific
total mortality rates as:

Numbers in the plus group A are calculated from:
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Stock Recruitment

Expected recruitment is calculated from the Beverton-Holt
stock recruitment relationship, reparameterized by Mace and
Doonan (1988), with annual lognormal deviations as:

where SSF, is unexploited female spawning stock fecundity,
SPR, is unexploited female spawning stock fecundity per re-
cruit, 7 is steepness, and ¢”*! are the annual lognormal recruit-
ment deviations.

Spawning Stock Biomass
Female spawning stock fecundity in each year is calculated from:

where @,, are annual mean per capita fecundity-at-age of ma-
ture females, and eZ»®7 is the proportion of the population
surviving prior to spawning on Oct. 1.

Expected Catch
Expected fishery catches are estimated from the Baranov catch
equation as:

Expected age composition of fishery catches are then calculated
from

Expected fishery yields are computed as

where

are observed mean catch weights.

Survey Catch-Rates
Expected survey catch-rates are computed from:

where v, are survey selectivities, g is the estimated catchability
coeflicient, and 1 - e?»©9 js the proportion of the total mortal-
ity occurring prior to the time of the trammel net survey (Jan.
1 midpoint). Survey timing for the nearshore BLL survey and
NOAA Fisheries mark-recapture estimates was set to the mid-
dle of the year. Survey selectivities are modeled with a double
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logistic function (trammel net survey; Equation 15b) and single
logistic functions (BLL survey and NOAA Fisheries mark-re-

capture estimates; Equation 15a). Expected survey age compo-
sition is then calculated as

Parameter Estimation

The number of parameters estimated is dependent on the length

of the time-series, number of fleets modeled, number of selec-

tivity blocks modeled, and number of abundance indices mod-
eled. Parameters are estimated in log-space and then back trans-
formed. In this assessment, 235 parameters are estimated:

1. 22 selectivity parameters (1 block for the inshore commer-
cial fishery, 1 block for the offshore commercial fishery that
is also shared by the menhaden reduction bycatch fleet,

2 blocks for the recreational fishery, and 1 block for each
survey)

2. 160 apical fishing mortality rates (F, in the initial year

and 39 deviations in subsequent years for 4 fleets)

40 recruitment deviations (1982-2021)

4. 9 initial population abundance deviations (age-2 through
10-plus)

5. 3 catchability coeflicients (1 per survey, and 1 for the
NOAA Fisheries mark-recapture estimates that is con-
strained to 1.0 to represent absolute abundance)

6. 1 stock-recruitment parameter (SSBy; the steepness parame-
ter is fixed at 1.0 for the base run).

»

The model is fit to the data by minimizing the objective function:

where -In(L) is the entire negative log-likelihood, InL; are
log-likelihoods of lognormal estimations, A; are user-defined
weights applied to lognormal estimations, and InL; are log-like-
lihoods of multinomial estimations.

Negative log-likelihoods with assumed lognormal error are de-
rived (ignoring constants) as:

where obs; and pred; are observed and predicted values; standard
deviations o are user-defined CVs as

Negative log-likelihoods with assumed multinomial error are
derived (ignoring constants) as:

where pi and pi are observed and predicted age composition. Ef-
fective sample-sizes ESS are used to create the expected numbers
na in each age bin and act as multinomial weighting factors.
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Model assumptions include:

1. the unit stock is adequately defined and closed to migration,

2. observations are unbiased,

3. errors are independent and their structures are adequately
specified,

4. fishery and survey vulnerabilities are adequately specified,

5. abundance indices are proportional to absolute abundance,
and

6. fecundity, growth and sex ratio-at-age do not vary signifi-
cantly with time.

Lognormal error is assumed for catches, abundance indices, the
stock-recruitment relationship, apical fishing mortality, selec-
tivity parameters, initial abundance deviations, and catchability.
Multinomial error is assumed for fishery and survey age com-
positions.

A base model was defined with an age-10 plus group, the steep-
ness parameter fixed at 1.0, two commercial fishery selectivity
blocks, two recreational selectivity blocks, a discard mortali-
ty rate of 5%, the 1997 absolute abundance estimate from the
NOAA Fisheries mark-recapture experiments with a single
tagged fish recaptured in the western study area, and input lev-
els of error and weighting factors as described below.

For the commercial fleets, a single selectivity block is modeled
per fishery (inshore and offshore). The offshore commercial
selectivity block is also used to represent the selectivity of the
menhaden reduction fishery bycatch (along with the available
age composition and mean weight information). Within the
recreational fleet, two selectivity blocks are modeled that cor-
respond to the following time-periods of consistent regulation:
1. 1982-1987 (no recreational size regulations implemented)
and
2. 1988-2021 (current recreational slot limit implemented).

Input levels of error for commercial fishery landings were spec-
ified with CV’s of 0.20 for each year of the time-series. Input
levels of error for recreational fishery landings estimates were
specified with CV’s of 0.05 for each year of the time-series under
the assumption that recreational landings estimates are known
with less error than the commercial landings. Input levels of er-
ror for survey catch-rates were specified with CV’s estimated
from each IOA standardization (Tables 9 and 10). Annual re-
cruitment deviations were specified with CV’s of 0.4 for all years
of the time-series. The catchability coefficient of the NOAA
Fisheries mark-recapture absolute abundance estimates was
estimated, but constrained to be 1.0 in the assessment model
with a CV of 0.0001. Ideally, the catchability coefficient of an
absolute abundance estimate would be fixed at 1.0 (by setting its
phase to a negative value) rather than constrained to be 1.0, but
the current configuration of the ASAP graphical user interface
does not allow each surveys catchability phase to be adjusted
separately. All selectivity parameters are constrained to initial
guesses with a CV of 1.0 to improve model stability. To allow
reasonable (non-zero) estimates of stock numbers-at-age in the
first year of the time series, the estimated deviations of initial
stock numbers of age-2 through 10+ fish are also constrained
with a CV of 1.0.
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Lognormal components included in the objective function were
equally weighted (all lambdas=1). Input effective sample sizes
(ESS) for estimation of fishery and survey age compositions
were specified with the observed annual sample sizes for the
years where annual ALKs and annual age composition samples
were available, but are capped at ESS=200 to prevent overfitting.
For years where annual ALKs or annual age composition sam-
ples were not available and ages were assigned from size, the
effective sample sizes were down-weighted to ESS=50.

Objective function components, weighting factors, and likeli-
hood values of the base model are summarized in Table 22.

Model Fit

The base model provides an overall reasonable fit to the data. Fits
to the commercial landings, recreational landings, and menha-
den reduction fishery bycatch match the observations well (Fig-
ure 5). Model estimated catch-rates of the LDWF component
of the SEAMAP BLL survey provide reasonable fits to the data
(Figure 6). Model estimated catch-rates of the trammel net survey
also provide reasonable fits to the data given the relatively large
CV’s of the time series, but are generally overestimated in the ini-
tial years of the time series and underestimated in the more recent
years (Figure 6). Model fit of the NOAA Fisheries mark-recapture
absolute abundance estimates are also reasonable given the large
input CV of the 1997 estimate (CV=0.682), but are underestimat-
ed by approximately 1 million fish (Figure 6). Model estimated
fishery and survey age compositions provide adequate fits to the
input age proportions (Figures 7-12) with noticeably better fits
for the years annual recreational ALKs were available, with a few
exceptions. The model overestimates the input trammel net age
compositions of age-2 and age-3 fish beginning in 2018, which
are some of the lowest observations of the time series examined.
Model fits to the input trammel net age compositions in recent
years consistently underestimate the age-10+ group.

Selectivities

Estimated fishery and survey selectivities are presented in
Figure 13. Fishery estimates indicate full-vulnerability to the
inshore commercial fishery at age-3 and to the offshore com-
mercial fishery at age-4. Recreational selectivities for each reg-
ulation block indicates full vulnerability to the fishery at age-2.
The estimated recreational selectively of age-1 fish was reduced
by approximately 86% after the 1988 size regulations were im-
plemented. Survey estimates indicate full vulnerability to the
FI trammel net survey gear at age-2 and to the nearshore BLL
survey at age-10+. Selectivity estimates of the NOAA Fisheries
mark-recapture estimates also indicate full vulnerability to the
sampling gear at age-10+.

Abundance, Recruitment and Spawning Stock

Total stock size and abundance-at-age estimates are presented
in Table 23. Stock size has varied considerably over the time-se-
ries examined. Stock size decreased from 13.8 million fish esti-
mated in 1982 to 10.1 million fish estimated in 1989. After 1989,
stock abundance increased to a peak of 23.0 million fish in 1999.
Since 1999, stock size has generally declined. In the most recent
decade, stock size has decreased from the 18.3 million fish esti-
mated in 2012 to the lowest stock size of the modeled time series
estimated in 2021 (8.7 million fish).
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Estimates of age-1 recruitment are presented in Table 23 and Fig-
ure 14. Recruitment generally declined from the initial years of
the time series from 3.5 million age-1 fish estimated in 1982 to a
low of 1.7 million age-1 fish estimated in 1989. Following 1989,
recruitment increased to a peak of 7.6 million age-1 fish esti-
mated in 1994. Since 1994, recruitment has generally declined.
In the most recent decade, age-1 recruitment has decreased
from the 4.5 million fish estimated in 2012 to some of the low-
est recruitment estimates of the modeled time series estimated
in 2019-2021 (1.4, 1.4, and 1.7 million fish respectively). The
average recruitment (geometric mean) of the time-series is 3.8
million age-1 fish. The average recruitment of the most recent
decade of the time-series is 2.5 million age-1 fish.

Female spawning stock fecundity (SSF) estimates are presented
in Figure 15. Estimates decreased from over 60 trillion eggs in
the first years of the time-series to a minimum of 36.6 trillion
eggs estimated in 1991. After 1991, SSF increased to a peak of
78.6 trillion eggs estimated in 2004. Since 2004, SSF has de-
creased to 50.7 trillion eggs estimated in 2021.

Fishing Mortality
Estimated fishing mortality rates are presented in Table 24 (total
apical, average N-weighted, age-specific, juvenile escapement,
and adult F rates) and Figure 16 (average F rates) and Figure 17
(escapement rates).

Average fishing mortality rates have varied over the time-series
with a steep increase in the earlier years up to peaks of 0.29 and
0.28 estimated in 1986 and 1987. After 1987, average fishing
mortality rates declined steeply after RD harvest in the EEZ
was prohibited and then became relatively stable in the years
after inshore entanglement nets regulations were enacted. In the
most recent decade, average fishing mortality rates increased
from 0.10 estimated in 2012 to another peak of 0.23 estimated
in 2018. Since 2018, average fishing mortality estimates have de-
clined. The 2021estimate of average F is 0.11.

Escapement rates of juvenile fish calculated from Equation
[18a] (i.e., the proportion of juvenile fish that survive the in-
shore fishery to become adults) have also varied through time,
where the lowest escapement rates occurred in 1986 and 1987
(8.6 and 9.9%) before increasing steeply in 1988 to 66.4%. Since
1988, escapement has generally declined. In the most recent de-
cade, escapement estimates have declined overall from an esti-
mate of 38.2% in 2012 to an estimate of 22.2% in 2021 with lows
of 17.4 and 17.1% escapement estimated in 2018 and 2020.

Fishing mortality rates of adult fish calculated from Equation
[18b] (i.e., the proportion of adult fish that die due to fishing)
follow a trend similar to average F and escapement rates, where
the highest adult F (46.8%) occurred in 1986 before declining
to a relatively stable level between 5 and 8% after harvest in the
EEZ was prohibited. Beginning in 2010, adult F rates increased
above 10% which corresponds with the decline observed in
stock size and female spawning stock fecundity in the most re-
cent decade. The 2021 estimate of adult F is 14.7%.

59 www.wilf.louisiana.gov

Stock-Recruitment

No discernible relationship is observed between female SSF and
subsequent age-1 recruitment estimates (Figure 18). The steep-
ness parameter was fixed at 1.0 in the ASAP base model run.
The estimated unexploited SSF and age-1 recruitment was 133
trillion eggs and 3.80 million age-1 fish. Alternate runs with
steepness values fixed at 0.9, 0.8, and 0.7 are discussed in the
Model Diagnostics Section below.

Parameter Uncertainty

In the ASAP base model, 235 parameters are estimated. Asymp-
totic standard errors of the recruitment, spawning stock fecun-
dity, and fishing mortality (average F and escapement rates)
time-series are presented (Figures 14-17).

Overfishing and overfished limits should be defined for exploit-
able stocks. The implication is that when spawning biomass
falls below a specified limit, there is an unacceptable risk that
recruitment will be reduced to undesirable levels. Management
actions are needed to avoid approaching this limit and to recov-
er the stock if biomass falls below the limit.

Management thresholds have been established for GOM Red
Drum in the Gulf of Mexico Fishery Management Coun-
cil (GMFMC) Red Drum Fishery Management Plan (FMP).
Amendment 2 of the FMP, implemented in 1988, designates a
20% spawning potential ratio (SPR) limit and requests the GOM
States to enact rules to achieve that standard by providing 30%
escapement of juvenile fish to offshore waters (GMFMC 1988).
The state of Louisiana has endorsed that standard, as it was in-
cluded in Act 889 of the 1988 Regular Legislative Session. A pro-
vision of Act 889, which was to become effective Sept. 1, 1991,
authorized the Wildlife and Fisheries Commission to set a quota
for commercial harvest of Red Drum, based on 30% escapement
to offshore waters. This provision never became effective, since
the section was repealed by Act 157 of the 1991 Regular Legisla-
tive Session. However, it does seem to have established legislative
intent to endorse the conservation standard recommended by
the GMFMC. The method for calculating equilibrium reference
points that correspond to the 20% SPRumi are presented below.

When the stock is in equilibrium, equation [22] can be solved,
excluding the year index, for any given exploitation rate as:

where total mortality at age Z. is computed as M, + v, x Fmult;
vulnerability at age v, is taken by rescaling the current F-at-age
estimate (geometric mean 2019-2021) to the maximum. Per re-
cruit abundance-at-age is estimated as N, = S,, where survivor-
ship at age is calculated recursively from S, = S, %, S, = 1. Per
recruit catch-at-age is then calculated from the Baranov catch
equation [23], excluding the year index. Yield per recruit (Y/R)
is then taken as

where

are current mean fishery weights at age (arithmetic mean 2019-
2021). Fishing mortality is averaged by weighting by survivor-
ship at age.
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Equilibrium spawning stock fecundity SSF,, is calculated by
substituting SSF / R estimated from equation [28] into the
Beverton-Holt stock recruitment relationship as a x SSF/R -
B. Equilibrium recruitment R,; and yield Y, are then taken as
SSF,;/ (SSF/R) and Y/R x R,;. Equilibrium SPR (e.g. SPRiimit)
is then computed as the ratio of SSF/R when F>0 to SSF/R
when F=0. Equilibrium escapement rates are calculated from
equation [18a] excluding the year index with equilibrium
F-at-age calculated as v, x Fmult where v, is the current (2019-
2021) vulnerability at age estimate. The equilibrium spawning
stock fecundity, escapement rate, and average fishing morality
rate that lead to the 20% SPRiimit (SSFiimit, Elimit, Fiimit) are then
calculated.

The established limits of fishing are presented in Figure 19 rel-
ative to each time-series. Limit reference points are also pre-
sented in Table 25. Current estimates are taken as the geometric
mean of the 2019-2021 estimates.

Also presented are a plot of the stock-recruitment data, equilib-
rium recruitment, and diagonals from the origin intersecting R,
at the SSFimit, and the minimum and maximum SSF estimates of
the time-series, corresponding with a SPRiimit of 20%, and a mini-
mum and maximum SPR of 27.4% and 58.7% (Figure 20).

Sensitivity Analysis
In addition to the base model run, a series of sensitivity runs were
used to explore uncertainty in the base model’s configuration.

The ASAP base model was run with steepness fixed at 1.0. Alter-
nate runs were conducted examining reference point estimates
with steepness fixed at 0.9, 0.8, and 0.7 (Models 1-3).

Additional sensitivity runs were conducted by separately
up-weighting the contributions of fishery yield and the IOA
components within the base models objective function (lamb-
das increased from 1 to 10; Models 4 and 5).

An additional sensitivity run was conducted where all input ESS
were reduced by half (Model 6)

Another sensitivity run was conducted by increasing the dis-
card mortality rate from 5% to 8% (Model 7).

An additional sensitivity run was conducted where the fishery
ALK developed from the damped growth model was used to
assign ages to the entire time-series of recreational fishery land-
ings (Model 8).

Another sensitivity run was conducted that only included the
LA offshore commercial landings rather than the GOM offshore
commercial landings (Model 9).

An additional sensitivity run was conducted with spawning
stock biomass estimated rather than spawning stock fecundity
(Model 10).
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Sensitivity runs were also conducted where the 1987 and 1997
NOAA Fisheries absolute abundance estimates are excluded
from the assessment model (Model 11) and where only the
1997 NOAA Fisheries absolute abundance estimate is excluded
(Model 12).

Final sensitivity runs were conducted where the base natural
mortality rate was increased 20% (Model 13) and decreased
20% (Model 14).

Results of each sensitivity run relative to the limit reference
points are presented in Table 26. Current estimates of female
SSE, average F, and escapement rates are taken as the geometric
mean of the 2019-2021 estimates. Estimates from all sensitiv-
ity runs with the exception of Model 11 indicate the stock is
currently above the SSFimi. Model 5 is the only run where the
fishery is currently not overfishing in terms of escapement rates
(>30%).

Also presented are estimates of maximum sustainable yield
(MSY) and associated reference points for those sensitivity runs
with the steepness parameter not fixed at 1 (Models 1-3; Table
27). Results of each run indicate that the fishery is currently
overfishing in terms of escapement rates (<30%), where the in-
verse of ratios of current E to Ewmsy are above 1. Spawning stock
fecundity estimates from each run indicate the stock is currently
above SSFusy.

Retrospective Analysis

A retrospective analysis was conducted by sequentially truncat-
ing the base model by a year (terminal years 2016-2021; Figure
21). Retrospective estimates of age-1 recruits and the average
fishing mortality rate differ marginally from the base run where
recruitment estimates generally tend to increase and fishing
mortality rate estimates tend to decrease as years are added to
the model. Retrospective estimates of spawning stock fecundity
reveal a pattern where estimates in the initial year of the time
series tend to decrease slightly as additional years are added
to the model while estimates in the terminal year increase as
additional years are added. The terminal retrospective pattern
in female SSF can be explained by the addition of the LDWF
component of the SEAMAP BLL survey that began in 2015. As
more years of the BLL survey and corresponding age composi-
tions (primarily age-10+ fish) are included in the modeled time
series, the model estimates of age-10+ fish and female SSF in-
crease as more information of the adult offshore population be-
comes available to the assessment model. When the BLL survey
is not used as an input of the assessment model, the scale of the
retrospective pattern in female SSF and age-10+ stock numbers
is greatly reduced.
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7.STOCK STATUS

The history of the LA Red Drum stock relative to E/Eimit and
SSB/SSBimi are presented in Figure 22. Escapement rate esti-
mates below Eiimit (1/ (E/Eimir) >1.0) are defined as overfishing;
spawning stock fecundity estimates below SSBiimit (SSB/SSBiimir<
1.0) are defined as the overfished condition.

Overfishing Status

The current estimate of 1/ (E/Eimi) is >1.0 (1.49), indicating the
stock is currently undergoing overfishing. The current assess-
ment model also indicates that overfishing occurred in earlier
years of the time-series. The current escapement rate estimate
is 20.1%.

Overfished Status

The current estimate of SSB/SSBiimit is >1.0 (2.00), indicating the
stock is not currently overfished. The current SPR estimate is
40.1%.

8. RESEARCH AND DATA NEEDS

As with any analysis, the accuracy of this assessment is depen-
dent on the accuracy of the information of which it is based.
Below we list additional recommendations to improve future
LA stock assessments of Red Drum.

Continuing the SEAMAP nearshore bottom longline survey
and corresponding age composition sampling are critical to es-
timating stock status since this survey supplies the only current
estimates of adult RD abundance.

Updated estimates of offshore abundance with reasonable preci-
sion would provide more certainty in estimation of stock status
in future assessments.

Only limited age data are available from the LDWF estuarine
trammel net survey. Ages of survey catches in this assessment
were assigned from size with a growth function. Continuing the
age composition sampling from the survey would allow a more
accurate representation of survey age composition in future as-
sessments.

Development of a new fishery independent survey that better
tracks Red Drum recruitment through time (full selection to
survey gear at age-1) would provide better certainty in age-1
relative abundance estimates in future stock assessments.

Estimates of Red Drum batch fecundity, spawning frequency,
and maturity used in this assessment were developed in 1996.
Updated estimates of Red Drum batch fecundity, spawning fre-
quency, and maturity at age/size are needed.

Investigations of the habitat utilization of younger adult Red
Drum (5-10 yrs), which are presumed to have escaped the in-
shore fishery and migrated to the offshore adult stock in the
EEZ, are needed to determine what proportion of Red Drum
truly escape the inshore fishery, as well as the efficacy of the cur-
rent juvenile escapement rate based management policy.
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Incidental catches of RD from the offshore GOM shrimp fish-
ery were not considered in this assessment. Some previously re-
ported estimates of incidental RD catches in the offshore shrimp
fishery indicated a relatively large bycatch when compared to
estimates of RD incidental catches of the LA inshore shrimp
fishery. Development of a current time series of offshore shrimp
fishery RD bycatch would allow for a better understanding of
the current magnitude of offshore shrimp fishery bycatch rela-
tive to the directed fisheries.

Factors that influence year-class strength of Red Drum are
poorly understood. Investigation of these factors, including in-
ter-annual variation in seasonal factors (seasonal salinities, win-
ter severity, food availability, etc.) and the influence of environ-
mental perturbations such as the 2010 Deepwater Horizon oil
spill, could elucidate causes of inter-annual variation in abun-
dance, as well as the species stock-recruitment relationship.

With the recent trend toward ecosystem-based assessment
models (Mace 2000; NMFS 2001), more data is needed linking
Red Drum population dynamics to environmental conditions.
The addition of meteorological and physical oceanographic data
coupled with food web data may lead to a better understanding
of the RD stock and its habitat.

Fishery-dependent data alone is not a reliable source of infor-
mation to assess status of a fish stock. Consistent fishery-depen-
dent and fishery-independent data sources, in a comprehensive
monitoring plan, are essential to understanding the status of
fishery. Present monitoring programs should be assessed for ad-
equacy with respect to their ability to evaluate stock status, and
modified if deemed necessary.



APPENDIX|

9. REFERENCES

Adkins, G., V. Guillory, and M. Bourgeois. 1990. A creel sur-
vey of Louisiana recreational saltwater anglers. Louisiana De-
partment of Wildlife and Fisheries, Technical Bulletin Number
41:1-58.

Beckman, D.W. 1989. Age and Growth of Red Drum, Sciaenops
Ocellatus, and Black Drum, Pogonias Cromis, in the Northern
Gulf of Mexico. LSU Historical Dissertations and Theses. 4699.
https://digitalcommons.Isu.edu/gradschool_disstheses/4699

Blanchet, H. 2005. 2005 Louisiana’s Red Drum Escapement Rate
Update. Louisiana Department of Wildlife and Fisheries, Office
of Fisheries, Baton Rouge, LA.

Cagle, P, and ]. West. 2020. Evaluation of Commercial Shrimp
Fishery Bycatch in Louisiana Waters. Louisiana Department of
Wildlife and Fisheries, Office of Fisheries, Baton Rouge, LA.

Chagaris, D., Mahmoudi, B., & Murphy, M. 2015. The 2015
Stock Assessment of Red Drum, Sciaenops ocellatus, in Florida.

Daily Picayune. 1892. Gulf Fisheries. Interesting Results of the
Investigation by the United States Fish Commission. Vol LVI,
No. 132. Page 7. New Orleans, LA

Food and Agriculture Organization (FAO). 2001. Second Tech-
nical Consultation on the Suitability of the CITES Criteria for
Listing Commercially-exploited Aquatic Species: A background
analysis and framework for evaluating the status of commer-
cially-exploited aquatic species in a CITES context. Windhoek,
Namibia, 22-25 October 2001. Available: http://www.fao.org/do-
crep/MEETING/003/Y1455E.htm

GMFMC and GSMFC. 1984. Fishery profile of red drum. Gulf
of Mexico Fishery Management Council and Gulf States Marine
Fisheries Commission, Tampa, FL and Ocean Springs, MS.

GMFMC. 1988. Amendment number 2 and environmental as-
sessment, and regulatory impact review, and initial regulatory
flexibility analysis to the fishery management plan of the red
drum fishery of the Gulf of Mexico. Gulf of Mexico Fishery
Management Council, Tampa, FL.

GMFMC. 2021. Status Determination Criteria and Optimum
Yield for Reef Fish and Red Drum. Final Amendment 48 to the
Fishery Management Plan for Reef Fish Resources of the Gulf
of Mexico and Amendment 5 to the Fishery Management Plan
for the Red Drum Fishery of the Gulf of Mexico Including En-
vironmental Assessment and Fishery Impact Statement. Gulf of
Mexico Fishery Management Council, Tampa, FL.

Gold, J.R., and L. R. Richardson. 1991. Genetic studies in ma-
rine fishes. IV. An analysis of population structure in the red
drum (Sciaenops ocellatus) using mitochondrial DNA. Fish.
Res. 12:213-241.

Gold, J.R., King, T. L., Richardson, L.R., Bohlmeyer, D. A., and
Matlock, G.C. 1994. Allozyme differentiation within and be-
tween red drum (Sciaenops ocellatus) from the Gulf of Mexico
and Atlantic Ocean. J. Fish Biol. 44: 567-590.

62 Louisiana Red Drum:

Gold, J.R., and T. E Turner. 2002. Population structure of red
drum (Sciaenops ocellatus) in the northern Gulf of Mexico, as
inferred from variation in nuclear-encoded microsatellites. Ma-
rine Biology (2002) 140: 249-265.

Guillory, V,, and G. Hutton. 1990. A survey of the marine rec-
reational fishery of lower Barataria Bay, Louisiana, 1975-1977.
Pages 59-73 In: Louisiana Department of Wildlife and Fisheries
Technical Bulletin Number 41.

Hoenig, J. M. 1983. Empirical use of longevity data to estimate
mortality rates, Fishery Bulletin 82: 899-903.

Hoese, H. D., D. W. Beckman, R. H. Blanchet, D. Drullinger, and
D. L. Nieland. 1991. A biological and fisheries profile of Louisi-
ana red drum Sciaenops ocellatus. LDWF Fishery Management
Plan Series. Number 4 Part 1 (Final Draft)

Ingram, G.W,, Jr., WJ. Richards, ].T. Lamkin, and B. Muhling.
2010. Annual indices of Atlantic bluefin tuna (Thunnus thyn-
nus) larvae in the Gulf of Mexico developed using delta-lognor-
mal and multivariate models. Aquat. Living Resour. 23:35-47.

Kelso, WE., B.D. Rogers, T.A. Bahel, D.A. Rutherford, and D.R.
Rogers. 1994. A 1993 survey of Louisiana saltwater anglers.
School of Forestry, Wildlife, and Fisheries, Louisiana State Uni-
versity Agricultural Center, Louisiana Agricultural Experiment
Station, Baton Rouge, Louisiana. 93p.

LDWE. 1997. 1997 Report on the Status of Red Drum. Louisiana
Department of Wildlife and Fisheries, Baton Rouge, LA.

LDWE. 2018. Marine Fisheries Section Independent Sampling
Activities Field Manual. Louisiana Department of Wildlife and
Fisheries, Office of Fisheries, Baton Rouge, LA.

LDWE. 2020. Estimates of Spotted Seatrout and Red Drum By-
catch in the Louisiana Menhaden Reduction Fishery. Louisiana
Department of Wildlife and Fisheries, Office of Fisheries, Baton
Rouge, LA.

Lo, N.C.H., Jacobson, L.D., and Squire, J.L. 1992. Indices of rel-
ative abundance from fish spotter data based on delta-lognor-
mal models. Canadian Journal of Fisheries and Aquatic Science.
49:2515-2526.

Lorenzen, K. 1996. The relationship between body weight and
natural mortality in juvenile and adult fish: a comparison of
natural ecosystems and aquaculture. Journal of Fish Biology.
49:627-642.

Mace, PM. [ed.]. 2000. Incorporating ecosystem considerations
into stock assessments and management advice. Proceedings of
the 6th NMFS National Stock Assessment Workshop (NSAW).
NOAA Technical Memorandum NMFS-F/SPO-46. 78 pp.

Mace, PM., and Doonan, 1.J. 1988. A generalized bioeconomic
simulation model for fish population dynamics. Technical Report
88, New Zealand Fisheries Assessment Resource Document.

Meise, J.A. 1930. Gifts of nature yield millions; Forest products,
oil, gas, minerals, game, fish add to wealth. New Orleans States
Newspaper. January 3. page 9.



APPENDIX

Mitchell, K. and T. Henwood. Red Drum (Sciaenops ocellatus)
Tag/Recapture Experiment (1997-1998). Mississippi Laborato-
ries, NMES, 15 p.

Nichols, S. 1988. An estimate of the size of the red drum spawn-
ing stock using mark/recapture. US Department of Commerce,
National Oceanic and Atmospheric Administration, National
Marine Fisheries Service, Southeast Fisheries Center, Pascagou-
la Laboratories, Pascagoula, MS., March 1988. 24 p.

NMES. 2001. Marine Fisheries Stock Assessment Improvement
Plan. Report of the National Marine Fisheries Service Nation-
al Task Force for Improving Fish Stock Assessments. U.S. Dep.
Commerce, NOAA Tech. Memo. NMFS-F/SPO-56, 69 p., 25
appendices.

NMES. 2019. Annual commercial landings statistics. National
Marine Fisheries Service, Fisheries Statistics and Economics Di-
vision. Available: http://www.st.nmfs.noaa.gov/commercial-fish-
eries/index [accessed 2/2021].

NOAA Fisheries Toolbox. 2013. Age Structured Assessment
Program (ASAP), Version 3.0.17. Available: https://www.nefsc.
noaa.gov/nft/.

Norris, T. 1865. The American angler’s book: embracing the nat-
ural history of sporting fish, and the art of taking them. With
instructions in fly-fishing, fly-making, and rod-making; and di-
rections for fish-breeding. Porter and Coates, Philadelphia. 733p.

Porch, C. E. 2000. Status of the red drum stocks of the Gulf of
Mexico (Version 2.1). Sustainable Fisheries Division Contribu-
tion No. SFD-99/00-85 67 pp.

Porch C. E., C.A. Wilson C.A., D.L. Nieland. 2002. A new
growth model for red drum (Sciaenops ocellatus) that accom-
modates seasonal and ontogenic changes in growth rates. Fish
Bull 100:149-152.

Russell, S. J. 1988. Bioprofile sampling of red drum. Appendix
B.in J. A Shepard [Ed.], Louisiana Red Drum Research, MAR-
FIN final report, Contract No. NA87-WC-H-06122. Louisiana
Department of Wildlife and Fisheries, Seafood Division, Finfish
Section, Baton Rouge, Louisiana, 18 pp.

SAS Institute Inc. 2008. SAS/STAT*® 9.2 User’s Guide. Cary, NC:
SAS Institute Inc.

Scott-Denton, E., P. Cryer, M. Dufty, ]. Gocke, M. Harrelson, D.
Kinsella, J. Nance, J. Pulver, R. Smith, J. Williams. 2012. Charac-
terization of the U.S. Gulf of Mexico and South Atlantic penaeid
and rock shrimp fisheries based on observer data. Marine Fish-
eries Review. 74.

SEDAR. 2006. Gulf of Mexico Vermilion Snapper SEDAR 9 As-
sessment Report 3. SEDAR, Charleston, SC. Available at: https://
sedarweb.org/docs/sar/SEDAR9_SAR3%20GOM %20 VermSnap.

pdf

SEDAR. 2006. Gulf of Mexico Red Grouper SEDAR 12
Assessment Report 1. SEDAR, Charleston, SC. Available at:
http://sedarweb.org/docs/sar/S12SAR1%20Gulf%20Red %20
Grouper%20Completev2.pdf

63 www.wlf.louisiana.gov

SEDAR. 2015. SEDAR 44 - Atlantic Red Drum Stock Assess-
ment Report. SEDAR, North Charleston SC. 890 pp. available
online at: http://sedarweb.org/sedar-44.

SEAMAP. 2013. Bottom Longline Survey Protocol. Gulf States
Marine Fisheries Commission. 2404 Government St. Ocean
Springs, MS 39564. Version 2.0

Shepard, J. A. 2004. 2004 Louisiana’s Red Drum Escapement
Rate Update. Louisiana Department of Wildlife and Fisheries,
Baton Rouge, LA.

Vecchio, J.L., and C. A. Wenner. 2007. Catch-and-Release Mor-
tality in Subadult and Adult Red Drum Captured with Popular
Fishing Hook Types. North American Journal of Fisheries Man-
agement 27:891-899, 2007.

Wilson, C. A., and D. L. Neiland. 1994. Reproductive biology
of red drum, Sciaenops ocellatus, from the neritic waters of the
northern Gulf of Mexico. Fishery Bulletin 92:841-850.



APPENDIX|

10. TABLES

TABLE 1. Louisiana annual commercial inshore Red Drum landings and offshore Red Drum
landings by state and for the Gulf of Mexico in units of pounds taken from NOAA Fisheries statistical

records. Offshore landings post-1988 are assumed as miscoded inshore catches and not included in
the GOM offshore landings values.

TABLE 2. Louisiana annual recreational and inshore commercial Red Drum landings along with the Gulf of Mexico offshore landings in units
of pounds derived from NOAA Fisheries statistical records, LDWF Trip Ticket Program, MRIP, and LA Creel.
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TABLE 3. Louisiana annual recreational Red Drum harvest and live release
(discards) estimates as numbers of fish derived from MRIP and LA Creel.

TABLE 4. Abundance estimates of the NMFS Red Drum mark-recapture experiments (without estimate
expansion to outside the study areas).
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TABLE 5. Size frequency of inshore and offshore commercial landings (Russell 1988), age compositions of offshore commercial purse seine landings
(Beckman 1989), and the age composition of offshore fishery-independent purse seine samples of Red Drum schools conducted by NOAA Fisheries and the
LSU Coastal Fisheries Institute (MARFIN). Biological ages have been adjusted to calendar ages.
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TABLE 6. Annual seasonal size frequencies of Louisiana recreational Red Drum harvest taken from MRIP (1982-2013) and the LDWF Biological Sampling
Program. Seasons represent January-April (season1), May-August (season 2), and September-December (season 3).
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TABLE 6. (continued)
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TABLE 6. (continued)
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TABLE 7. Natural mortality at age vector used in ASAP base model.

TABLE 8. FAO proposed guideline for indices of productivity for exploited fish species and the parameter values and productivity score of Red Drum.

TABLE 9. Annual sample sizes, nominal percent positive samples and CPUE of positive samples, standardized index of abundance, and corresponding
coefficients of variation for Red Drum derived from the LDWF fishery-independent marine trammel net survey. Nominal CPUE and the standardized index of
abundance have been normalized to their individual long-term means for comparison.

TABLE 10. Annual sample sizes, nominal percent positive samples and CPUE of positive samples, standardized index of abundance, and corresponding
coefficients of variation for Red Drum derived from the LDWF fishery-independent bottom long line survey. Nominal CPUE and the standardized index of
abundance have been normalized to their individual long-term means for comparison.
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TABLE 11. Seasonal probabilities of age given length used in age assignments of Red Drum recreational and inshore commercial fishery
landings from 1982-2001. Seasons represent January-April (season1), May-August (season 2), and September-December (season 3).
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TABLE 11. (continued)
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TABLE 12. Annual seasonal probabilities of age given length used in age assignments of recreational Red Drum landings
2002-2013. Probabilities of age given length from Table 11 are substituted where the annual row sample sizes (total column)
are <10. Seasons represent January-April (season1), May-August (season 2), and September-December (season 3).
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)

80 Louisiana Red Drum: Fishery Management Plan



APPENDIX

TABLE 12. (continued)
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TABLE 12. (continued)

82 Louisiana Red Drum: Fishery Management Plan



APPENDIX

TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)

87 www.wlif.louisiana.gov



APPENDIX

TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)

98 Louisiana Red Drum: Fishery Management Plan



APPENDIX

TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 12. (continued)
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TABLE 13. Annual recreational Red Drum catch-at-age (harvest + dead discards) as numbers of fish and yield in
pounds used as inputs of the ASAP base model.
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TABLE 14. Annual inshore and offshore commercial Red Drum catch-at-age compositions (proportion at age)
and yield in pounds used as inputs of the ASAP base model.
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TABLE 15. Annual mean weights-at-age in pounds of recreational and commercial inshore and
commercial offshore Red Drum landings used as inputs in the ASAP base model.
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TABLE 15. (continued)

TABLE 16. Annual Red Drum catch-at-size in total length inch bins from the LDWF fishery-independent marine trammel net survey.
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TABLE 17. Annual Red Drum catch-at-size as total length in inches from the LDWF component of the SEAMAP nearshore bottom long line survey.

TABLE 18. Probabilities of age given length used for age assignments of Red Drum catches
from the LDWF fishery-independent marine trammel net survey.
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TABLE 19. Annual Red Drum survey age composition and sample sizes from the LDWF fishery-independent
marine trammel net survey.

TABLE 20. Annual Red Drum survey age composition and sample sizes from the LDWF component of the SEAMAP nearshore
bottom long-line survey.

TABLE 21. Annual Red Drum age composition and sample sizes of the MARFIN dataset used to represent the NMFS mark-
recapture estimates.
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TABLE 22. Summary of objective function components and
likelihood values of the ASAP base model.

TABLE 23. Annual Red Drum abundance-at-age and total stock size estimates from the ASAP base model.

109 www.wlif.louisiana.gov



APPENDIX|

TABLE 24. Annual age-specific, apical, and average (N-weighted) Red Drum fishing mortality rates along with the escapement rates (E) of juvenile fish
and F rates of adults (%) estimated from the ASAP base model.

TABLE 25. Limit reference point estimates for the Louisiana Red Drum stock. Spawning stock fecundity
units are trillions of eggs. Fishing mortality and escapement rate (E) units are per year.

TABLE 26. Sensitivity analysis table of proposed limit reference points. Current estimates are taken as the geometric mean of the 2019-2021 estimates. Yield units are
millions of pounds, spawning stock fecundity units are trillions of eggs (with the exception of Model 10 where SSB units are millions of pounds), and fishing mortality and
escapement rate units are per year.
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TABLE 27. Sensitivity analysis table of MSY related reference points. Current estimates are taken as the geometric mean of 2019-2021 estimates.
Yield units are millions of pounds, spawning stock fecundity units are trillions of eggs, and fishing mortality and escapement rate units are per year.

10. FIGURES

FIGURE 1. Commercial landings of Red Drum in the Gulf of Mexico by state, 1950-2021.

FIGURE 2. Station locations of the LDWF trammel net survey. Yellow lines delineate LDWF Coastal Study Areas and state/federal waters.
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FIGURE 3. Sample locations of the LDWF SEAMAP bottom long line survey. White lines delineate state/federal waters and the NOAA Fisheries
statistical grids.
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FIGURE 4. Length frequencies of Louisiana commercial Red Drum landings (1985-1987).
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FIGURE 5. Observed and ASAP base model estimated Red Drum yield (top to bottom: recreational, inshore commercial,
offshore commercial, menhaden reduction fishery dead bycatch).
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FIGURE 6. Observed and ASAP base model estimated abundance estimates (top to bottom: LDWF trammel net survey, SEAMAP nearshore
bottom long-line survey, and NOAA Fisheries mark-recapture estimates).
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FIGURE 7. Annual input (open circles) and ASAP estimated (bold lines) recreational Red Drum landings age compositions.
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FIGURE 7. (continued)
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FIGURE 7. (continued)
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FIGURE 8. Annual input (open circles) and ASAP estimated (bold lines) inshore commercial Red Drum landings age compositions.
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FIGURE 9. Annual input (open circles) and ASAP estimated (bold lines) offshore commercial Red Drum landings age compositions.

FIGURE 10. Annual input (open circles) and ASAP estimated (bold lines) age compositions of Red Drum catches of the LDWF component of the SEAMAP
nearshore bottom long line survey.

FIGURE 11. Annual input (open circles) and ASAP estimated (bold lines) age compositions of Red Drum catches from the MARFIN dataset used to represent
the age composition of the NOAA Fisheries mark-recapture estimates.

120 Louisiana Red Drum: Fishery Management Plan



APPENDIX

FIGURE 12. Annual input (open circles) and ASAP estimated (bold lines) age compositions of Red Drum catches from the LDWF marine FI trammel net survey.
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FIGURE 12. (continued)
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FIGURE 12. (continued)

FIGURE 13. ASAP base model estimated recreational (top), commercial (middle), and survey (bottom) selectivities.
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FIGURE 14. ASAP base model age-1 recruitment estimates. Dashed lines represent +2 asymptotic standard errors.

FIGURE 15. ASAP base model estimated spawning stock fecundity estimates. Dashed lines represent +2 asymptotic standard errors.

FIGURE 16. ASAP base model estimated average fishing mortality rates (N-weighted). Dashed lines represent +2 asymptotic standard errors.
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FIGURE 17. ASAP base model estimated escapement rates. Dashed lines represent +2 asymptotic standard errors.

FIGURE 18. ASAP base model estimated age-1 recruits and female spawning stock fecundity. Arrow represents direction
of the time-series. The red circle represents the most current data pair (2021 age-1 recruits / 2020 SSF) and the red triangle
represents the 2021 SSF estimate. The green circle represents the first data pair (1983 age-1 recruits / 1982 female SSF).
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FIGURE 19. Time-series of ASAP base model estimated average fishing mortality rates (N-weighted), escapement rates,
spawning stock fecundity, and spawning potential ratio relative to established limit reference points. Current values
represent the geometric mean of the 2019-2021 estimates.
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FIGURE 20. ASAP base model estimated age-1 recruits and spawning stock fecundity (open circles). Equilibrium
recruitment is represented by the bold horizontal. The red circle represents the most current data pair (2021 age-1 recruits /
2020 SSF) and the red triangle represents the 2021 SSF estimate. The green circle represents the first data pair (1983 age-1
recruits / 1982 female SSF). Equilibrium recruitment per spawning stock biomass corresponding with the limit spawning
stock fecundity reference point estimate and the minimum and maximum spawning stock fecundity estimates are
represented by the slopes of the dashed diagonals (SSBimi=20% SPR; min. SSB=27.4% SPR; max. SSB=58.7% SPR).
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FIGURE 21. Retrospective analysis of ASAP base model estimates (top to bottom: average fishing mortality, spawning
stock fecundity, age-1 recruits, and age 10+ stock numbers).
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FIGURE 22. ASAP base model estimated ratios of annual escapement rates and spawning stock fecundity to limit reference points (Elimit and
SSFlimit). The first and last year of the time-series are identified along with the other years overfishing occurred. The yellow circle represents
current status (geometric mean 2019-2021).
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Appendix 1:

LA Creel/MRIP Calibration Procedure

Joe West and Xinan Zhang
Office of Fisheries

Louisiana Department of Wildlife and Fisheries

Updated 10/29/2020

OVERVIEW

The Louisiana Department of Wildlife and Fisheries (LDWEF)
conducts stock assessments on important recreationally and
commercially landed species. Time-series of fishery removals
are critical components of these stock assessments as they pro-
vide the level of depletion of the resource through time. Begin-
ning in 2014, LDWF started its own creel survey (LA Creel) to
provide recreational landings estimates for Louisiana-specific
fishery management and stock assessment purposes. Prior to
2014 recreational landings estimates were taken from the Na-
tional Marine Fisheries Service’s Marine Recreational Intercept
Program and the earlier Marine Recreational Fisheries Statis-
tical Survey (MRIP/MRESS). The MRIP and LA Creel surveys
were conducted simultaneously in 2015 for benchmarking pur-
poses. Methods are now needed to calibrate MRIP landings esti-
mates to LA Creel landings estimates for species with upcoming
LDWEF stock assessments.

CALIBRATION METHODOLOGY

A ratio estimator approach is described below allowing
hind-casting of LA Creel recreational harvest estimates to 1982.
The calibration procedure to hind-cast LA Creel discard esti-
mates is presented in the Appendix of this document.

Concurrent harvest rate estimates of LA Creel and MRIP are
only available for the single year (2015) both surveys were con-
ducted simultaneously. Effort estimates, however, are available
from both surveys for multiple years (2015-2017). The reliabili-
ty of this calibration procedure could be greatly improved with
more comparison years of the surveys.

Note: MRIP private fishing effort is distributed across the vari-
ous fishing modes (shore, inshore, and offshore) by applying the
observed distribution of those modes from the dockside survey.
In 2016 and 2017, the MRIP effort estimation process required
additional estimations, as the dockside portion of that survey
was not conducted in Louisiana. NOAA Fisheries applied the
proportions of trips by fishing mode observed in 2015 to the
effort data collected in 2016 and 2017 to obtain estimates of an-
gler trips by fishing mode. While this method is clearly not op-
timal, it does allow comparison of effort over additional years.

The LA Creel survey provides estimates for four fishing modes
(FM): private inshore (PI), private oftshore (PO), charter inshore
(CI), and charter offshore (CO). The MRIP survey provides esti-
mates for five fishing modes: private boat (PR), shore (SH), PO,
CI, and CO. For calibration purposes, LA Creel estimates are
transformed into a fifth fishing mode equivalent to the MRIP sur-
veys SH mode by separating the PI mode into PR and SH modes.
Additionally, the inshore/offshore fishing modes of each survey
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are collapsed into
overall private (P)
and charter (C) fish-
ing modes for the
species included in
this report that sup-
port predominantly
inshore fisheries.

Fishing effort (E) estimates of the two surveys are calibrated
separately by collapsed fishing mode (P and SH only) and bi-
monthly period (w). Because the charter fishing effort frame
used by the LA Creel and MRIP surveys are functionally equiv-
alent, charter fishing effort and corresponding variance esti-
mates of the two surveys are assumed equivalent and not ad-
justed. Harvest rates and corresponding variance estimates of
the MRIP and LA Creel surveys for the species included in this
report are also assumed equivalent and not adjusted. Calibrat-
ed effort estimates of the shore and private fishing modes are
then combined with unadjusted MRIP harvest rate estimates to
provide time-series of recreational harvest estimates for species
with upcoming LDWF stock assessments as described below.

Fishing Effort

To allow hind-casting of LA Creel effort estimates to the histor-
ic MRIP effort time-series, fishing effort calibration factors are
calculated as the ratio of mean fishing effort (2015-2017) from
each survey by fishing mode (P and SH only) and bimonthly
period as:

Note: MRIP effort estimates in Equation [1] are based on the
FES and APAIS methodologies.

Survey-specific mean fishing effort (angler trips) and calibra-
tion factors for the P and SH fishing modes by bimonthly period
are presented below.
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The hind-cast LA Creel fishing effort estimates (1982-2013) are then calculated by fishing mode and bimonthly period as:

Note: MRIP effort estimates in Equation [2] have been calibrated to the FES and APAIS design changes (FCAL).

Variances of the hind-cast LA Creel fishing effort estimates from Equation [2] are approximated by fishing mode and bimonthly
period as:

where

Harvest
The hind-cast LA Creel harvest estimates (1982-2013) by fishing mode (P and SH only) for the species included in this report are
then calculated as:

Note: MRIP harvest rate estimates in Equation [4] are FCAL estimates and represent A+ B1 landings only.

Variances of the calibrated harvest estimates are then calculated as:

Percent standard errors of the calibrated harvest estimates are then calculated as:

The MRIP (FCAL) and hind-cast LA Creel harvest estimate time-series and corresponding PSEs by fishing mode for species with
upcoming LDWF stock assessments are presented below.
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APPENDIX
A ratio estimator approach is described below allowing hind-casting of LA Creel recreational discard estimates to 1982. Concurrent
discard estimates of the LA Creel and MRIP surveys are not available.

Analogous to the procedure to hind-cast LA Creel harvest estimates, the hind-cast LA Creel effort estimates of the shore and private
fishing modes are combined with unadjusted MRIP discard rate estimates to provide time-series of recreational discard estimates for
species with upcoming LDWF stock assessments as described below. Discard estimates of the charter fishing mode for the LA Creel
and MRIP surveys are assumed equivalent and not adjusted.

Discards (1982-2013)

The hind-cast LA Creel discard estimates (1982-2013) are calculated by collapsed fishing mode (P and SH only) and bimonthly
period as:

Note: MRIP discard rate estimates in Equation [1a] are FCAL estimates and represent B2 landings only. The calibrated effort esti-
mates are taken from Equation [2].

Variances of the calibrated discard estimates from Equation [1a] are then calculated as:

Percent standard errors of the calibrated discard estimates are then calculated as:
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Discards (2014-2016)

Discard estimates of the LA Creel survey are only available from week 19 of 2016 to present. Discard estimates prior to week 19 of
2016 are imputed by fishing mode (P, SH, and C) and week of year (wk) by calculating discard to harvest ratios from the LA Creel
estimates from week 19 of 2016 to week 18 of 2017 as:

The imputed LA Creel discard estimates are then calculated by fishing mode from week 1 of 2014 to week 18 of 2016 as:
Variances of the imputed LA Creel discard estimates from Equation [5a] are approximated by fishing mode and week of year as:
where

The MRIP (FCAL) and hind-cast/imputed LA Creel discard estimate annual time-series and corresponding PSEs by fishing mode
for species with upcoming LDWF stock assessments are presented below.
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Appendix 2:

Estimates of Spotted Seatrout and Red Drum Bycatch in the
Louisiana Menhaden Reduction Fishery

Louisiana Department of Wildlife and Fisheries
Office of Fisheries

The Gulf menhaden reduction fishery is the largest commer-
cial fishery operating in the Gulf of Mexico with the majority
of landings occurring in Louisiana (LA) waters. Estimates of
spotted seatrout (SST) and Red Drum (RD) incidental bycatch
from the menhaden fishery have been requested to allow com-
parisons of menhaden fishery bycatch in LA waters relative to
the directed LA fisheries.

Incidental bycatch has been characterized in the Gulf menha-
den fishery from both at-sea and processing plant studies that
were reviewed in SEDAR49-DW-04 (Sagarese et al. 2016). The
earlier bycatch studies reviewed did not characterize released
catches, only the retained portion, limiting their utility for total
bycatch estimation. The more recent studies conducted char-
acterized both released and retained catches (Condrey 1994,
de Silva and Condrey 1997, Pulver and Scott Denton 2012* as
reviewed in Sagarese et al. 2016). Bycatch observations catego-
rized as kept in Pulver and Scott Denton 2012* are considered
retained catches.

The bycatch information from the Gulf menhaden fishery used
in this analysis was limited to the studies where both retained
and released catches were reported along with the number of
purse-seine sets observed allowing calculation of per set catch
rates for SST and RD (Tables 1 and 2). Catch per set observa-
tions are summarized across studies (mean, minimum, and
maximum) to provide a range of catch rates that are assumed
constant through time and representative of catches in LA wa-
ters. The most recent study (Pulver and Scott-Denton 2012*) ac-
counted only for bycatch >50 cm (19.7 inches) and is excluded
from the SST analysis for that reason.

Annual bycatch can be estimated by expanding the catch per set
observations from the annual menhaden fishery effort (number
of purse-seine sets per year). Annual menhaden fishery effort
observations in LA waters are confidential. To avoid issues re-
porting bycatch estimates developed from confidential observa-
tions, fishery effort is estimated for all years included in this anal-
ysis (1982-2019, Figure 1) from a linear regression between the
currently available annual effort observations (2000-2018) and
the corresponding landings in pounds (sets=1.114E-05*land-
ings + 8.247E+03, p=0.01, r’=0.37).

Time-series of LA spotted seatrout and Red Drum incidental
bycatch from the menhaden fishery (1982-2019, Table 3) are es-
timated by summing the product of the retained and released
catches per set (mean, minimum, and maximum), the estimat-
ed annual LA menhaden fishery effort, and assumed mortality
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rates of the catches. All retained catches are assumed to die and
released SST and RD catches are assumed to have 100% and
75% mortality rates respectively. No information is available on
the mortality of released SST in the menhaden fishery, and ob-
servations of RD dead releases averaged across studies included
in this analysis indicates a 45% mortality rate. That estimate is
increased to account for delayed mortality of the live releases
that are disoriented or injured.

Bycatch in units of numbers are converted into weight with as-
sumptions of mean weight of the catches. Mean weight of Red
Drum catches are assumed to be 12.6 pounds based on observa-
tions of the LDWF nearshore bottom longline survey and 1.44
pounds for SST assuming a 16-inch mean total length of the
catches and applying the conversions in West et al. (2019).

Recreational landings estimates are taken from the LA Creel
survey (2014-2019) and estimates hindcast to the historic MRIP
time-series (1982-2013, West et al. 2019). Commercial landings
are taken from the LDWF Trip Ticket program (1999-2019)
and NOAA Fisheries commercial statistical records (1982-1998,
NOAA Fisheries 2020).

Louisiana bycatch estimates (mean, minimum, and maximum)
in units of weight are compared to the SST and RD landings
from the recreational and commercial LA fisheries (Table 4).

Bycatch estimates of SST relative to the landings of the direct-
ed LA fisheries are minimal. Estimates of SST bycatch from the
menhaden fishery in units of weight in the most recent decade
are all less than one tenth of one percent (maximum=0.09%,
mean = 0.07%, minimum = 0.06%) when compared to the land-
ings of the commercial and recreational LA fisheries (Figure 2).

Bycatch estimates of Red Drum relative to the directed LA fish-
eries are also minimal but of greater magnitude than SST es-
timates. Estimates of RD bycatch from the menhaden fishery
in units of weight in the most recent decade range from 4.4%
(maximum) to 0.3% (minimum) with a mean of 2.1% when
compared to the landings of the directed LA fisheries (Figure 3).
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TABLE 1. Spotted seatrout released and retained catches, number of sets observed, and the mean, minimum, and maximum catches per set across studies.

TABLE 2. Red drum released and retained catches, number of sets observed, and the mean, minimum, and maximum catches per set across studies.
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TABLE 3. Time-series of LA spotted seatrout and Red Drum total bycatch
estimates (numbers of fish) from 1982-2019 for the maximum, mean, and
minimum catch per set observations.
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TABLE 4. Comparisons of LA spotted seatrout and Red Drum recreational and commercial landings (in pounds), and bycatch estimates (in pounds) from
1982-2019 for the maximum, mean, and minimum catch per set observations. Confidential commercial landings records (***) are not presented.
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FIGURE 1. Time-series of estimated LA menhaden fishery effort (number of purse-seine sets per year).

FIGURE 2. Comparison of LA spotted seatrout commercial and recreational landings, and LA
menhaden bycatch estimates for the maximum (top), mean (center), and minimum (bottom) catch
per set observations. Values in legends represent the mean landings percentages from 2010-2019.
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FIGURE 3. Comparison of LA Red Drum commercial and recreational landings, and LA menhaden
bycatch estimates for the maximum (top), mean (center), and minimum (bottom) catch per set
observations. Values in legends represent the mean landings percentages from 2010-2019.
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Appendix 3:

Evaluation of Commercial Shrimp Fishery Bycatch in Louisiana Waters
Peyton Cagle and Joe West
Office of Fisheries

Louisiana Department of Wildlife and Fisheries
November 2020

Project Need

In 2010, a Fisheries Improvement Project (FIP) was initiated
for the commercial shrimp fishery operating in Louisiana (LA)
waters as a first step in the process of achieving a sustainability
certification for the fishery. This was followed by an official im-
provement plan for the fishery in 2012. By 2015, the LA shrimp
fishery met the goals outlined in the initial plan which allowed
the fishery to progress into a comprehensive FIP that addresses
all issues within the fishery to ensure the fishery is in compliance
with the sustainability standards outlined by the certifying body.

Several action items were outlined in the comprehensive FIP,
including the need for current bycatch data from the fishery to
assess the main bycatch species per standards of the certifying
body. The Louisiana Shrimp Task Force (LSTF) and involved
members of the industry approached the Louisiana Department
of Wildlife and Fisheries (LDWF) in 2016 and initiated discus-
sions to conduct a study to characterize the current bycatch of
the fishery in LA waters. In 2018, LDWF partnered with the
LSTF and the American Shrimp Processors Association (ASPA)
to fund a one-year observer study designed by the LDWF to
focus exclusively on the bycatch of the shrimp fishery operating
in LA waters, as the bycatch of the fishery operating in federal
waters is monitored and reported by NOAA Fisheries.

Project Objectives

Objectives of this study were:

1. Characterize the current bycatch of the commercial shrimp
fishery operating in LA waters.

2. Identify the main bycatch species of the fishery per stan-
dards of the Audubon Nature Institute (ANI) Gulf United
for Lasting Fisheries (GULF) Responsible Fisheries Man-
agement (RFM) program (ANI 2020).

3. Assess the population resilience of the main bycatch species
to fisheries exploitation.

Fishery Description

The commercial harvest of shrimp in LA dates back to the 1800s
(LDWF 2016). As the popularity of shrimp as a food source
grew in the early 1900s, the LA commercial shrimp industry
expanded and commercial landings began to increase above 20
million pounds annually. Continued expansion of the industry
into current times has led to the most valuable commercial fish-
ery operating in LA waters with landings averaging over 70 mil-
lion pounds annually in the most recent decade.
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In the early 1900s, the otter trawl was developed and became
the primary fishing gear used by LA shrimp fishers. This was
followed by introduction of the butterfly net in the 1950s that
allowed stationary fishing in tidal passes. The introduction of
skimmer nets in the 1980s, which allowed fishers to focus efforts
in shallower water and fish the entire water column, was widely
accepted by the LA shrimp fishery.

A shift in gear preference of the LA commercial shrimp fishery
has occurred over time as well as an overall decrease in license
sales (Table 1). Based on commercial gear license sales, the use of
otter trawl and butterfly net gear has decreased since 2000 while
the use of skimmer nets has increased. The overall number of
commercial licenses sold has decreased by over 70% since 2000.

Commercial shrimp landings in LA waters and the corre-
sponding number of fishery trips have also decreased since
2000 (Figure 1). Commercial landings have decreased over 30%
since 2000 while the number of fishery trips has declined by
over 65%. This disproportionate decrease is primarily due to
the characteristics of the shrimp fishery operating in LA waters
changing over time, where a noticeable decline occurred in the
mid-2000s in the number of trips less than 1-day at sea.

Regulatory Authority

Regulatory authorities for the LA shrimp fishery are the Gov-
ernor of Louisiana, the Louisiana Legislature, the Louisiana
Wildlife and Fisheries Commission (LWFC), and the Secretary
of LDWE The Governor has the authority to issue executive
orders, in limited instances, which are enforced in the same
manner as statutes passed by the legislature. The LA Legisla-
ture has the authority to enact laws to protect, conserve, and
replenish the natural resources of the state, such as gear regu-
lations, licensing requirements, and entry limitations. Some of
the authority of the legislature has been delegated to the LWFC,
allowing regulatory authority of seasons, quotas, size limits, and
possession limits.

Specific to commercial shrimping, the LWFC has the authority
to open and close state outside waters, set the inshore shrimp
season dates, and modify gear mesh sizes during the special
shrimp seasons. The LWFC also has the authority to promulgate
regulations regarding the use and configuration of excluder de-
vices. Some authority of the LWFC is delegated to the Secretary
of LDWE including the ability to open or close special and reg-
ular shrimp seasons as well as open or close state outside waters.
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Bycatch Characterization

In 2019, LDWE, along with the LSTF and ASPA, initiated an
observer study of the commercial shrimp fishery operating in
Louisiana waters to characterize bycatch of the fishery from July
2019 through June 2020. LGL Ecological Research Associates,
Inc. (LGL) was contracted for this study to provide biological
staff to act as observers onboard commercial shrimp fishing ves-
sels operating in LA waters.

Fishery participants were solicited though the LSTF, social me-
dia, and LDWF news releases, and an online portal was devel-
oped for interested commercial fishers to enroll. All commercial
fishers operating out of LA ports were eligible to participate in
this study. Commercial vessels in which observers were placed
were selected randomly from the pool of participating com-
mercial fishers. Commercial fishers randomly drawn from this
group were compensated $350 per day for each fishing trip
where bycatch was observed by an LGL biologist. Fishing trips
conducted with observers onboard were not to exceed 48 hours.
Trips in which observers were placed were randomly assigned
proportional to the recent fishery effort (number of trips) by
fishing gear, LDWF Coastal Study Area (CSA), and fishing sea-
son (spring, fall, inshore closed).

Bycatch information was collected over the duration of each
observed trip by sampling each tow. On vessels containing mul-
tiple nets, samples were collected by alternating which net the
samples were collected from after each tow. Any observed in-
teractions with sea turtles were to be documented, regardless of
which net was sampled.

For each net sampled, the total weight of the tow was estimated
through a volumetric approach as described in the NOAA Ob-
server Training Manual (NOAA Fisheries 2010). Multiple fish
baskets were equally filled with the entire catch of the sampled
tow and then one fish basket was randomly chosen, weighed
and used to extrapolate the weight of the entire tow’s catch
from the number of baskets filled. Catch of the randomly cho-
sen basket was also characterized by sorting, enumerating, and
weighing each species to the nearest gram with the exception of
white and brown shrimp and jellyfish species where only weight
measurements were recorded. The species weight composition
of the subsample was then used to extrapolate the total catch
weight of each tow.

Size measurements of up to thirty individuals per sampled tow
were recorded for penaeid shrimp species and other selected
species that are managed or commonly harvested. Large speci-
mens that weren’t included in the volumetric sampling method
were identified by species, counted, released condition docu-
mented, and size or weight measurements recorded when pos-
sible. Tow times and locations were also recorded along with the
position of the sampled net for each tow.

Main Bycatch Identification

The ANI GULF RFM program identifies relevant bycatch
(non-target catches), whether discarded or retained, as man-
aged non-target species (species regulated for commercial,
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bait, or recreational use) greater than 1% of total catch and
non-managed non-target species greater than 10% of total catch
(ANT 2020).

Resilience to Exploitation

Population resilience is a population’s ability to withstand per-
turbation. Populations with higher resilience are at less risk of
extinction due to fishery exploitation than populations with
lower resilience. Productivity, which is a function of growth
rates, fecundity, natural mortality, age at maturity, and longev-
ity, can be a reasonable proxy for population resilience. Pro-
ductivity classification indices were developed for each species
identified as main bycatch from their life history characteris-
tics based on a classification scheme developed at the Food and
Agricultural Organization of the United Nations (FAO) second
technical consultation on the suitability of the Convention on
International Trade in Endangered Species (CITES) criteria for
listing commercially-exploited aquatic species (FAO 2001).

Bycatch Characterization

Thirty-three shrimp fishing trips with 363 tows and 501 hours
of tow time were observed from July 2019 through June 2020
from 12 individual commercial fishing vessels. Of the 12 par-
ticipating vessels, nine fished with skimmer nets, two with otter
trawls, and one with butterfly net gear. The otter trawls were
all equipped with bycatch reduction devices (BRDs) and tur-
tle excluder devices, and two-thirds of the skimmer nets were
equipped with BRDs.

Observer coverage of the fishery over the course of this study was
approximately 0.1% (33 observed trips/37,203 fishery trips) and
nearly proportional to the number of fishery trips by gear, CSA,
and fishing season with the exception of CSA 6 and 7 due to the
lack of fishery participation in those areas (Table 2, Figure 2).

From the 363 observed tows, 14,266 kg of total catch was ob-
served consisting of 105 unique species or grouped species
(Table 3). Four species of penaeid shrimp, 82 finfish species, 12
crustacean species (excluding penaeid shrimp), and 7 non-crus-
tacean invertebrate species were observed. Penaeid shrimp spe-
cies were the highest group caught by weight (48.1%), followed
by finfish (40.2%), crustaceans other than penaeid shrimp
(5.0%), and invertebrates (3.0%). Debris made up 3.7% of the
total catch by weight.

The most abundant species caught consisting of >1% by weight
of the total catch were white shrimp (44.3%), Gulf menha-
den, (14.1%), Atlantic croaker (5.4%), blue crab (4.9%), brown
shrimp (3.7%), spot (3.2%), jellyfish sp. (2.9%), sand seatrout
(2.8%), hardhead catfish (2.2%), gafttopsail catfish (2.1%), and
Atlantic cutlassfish (2.1%).

The bycatch to shrimp sample ratio error distribution was as-
sumed lognormal and the corresponding sample ratio geomet-
ric mean in units of weight was 1.01 (Table 4). Size composi-
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tions and mean sizes of penaeid shrimp and the managed and
commonly harvested species catches are presented in Table 5.
Catch composition of large specimens not represented in the
volumetric samples are presented in Table 6 along with released
condition and corresponding size and weight measurements if
available. Interactions with diamondback terrapins were ob-
served in which all were released alive (Table 6). No interactions
with sea turtles were observed.

Main Bycatch Identification

Gulf menhaden and blue crab were identified as the main by-
catch species of the current LA commercial shrimp fishery per
ANI standards. Both are managed species that are greater than
1% of the total catch by weight. The other non-target species
consisting of greater than 1% of the total catch are non-man-
aged species not regulated for recreational, bait, or commercial
use. No non-managed non-target species was greater than 10%
of the total catch by weight.

Resilience to Exploitation

Blue crab and Gulf menhaden were assigned productivity/resil-
ience levels (high, medium, or low) based on each species life
history characteristics (Table 7). Life history parameter values
were taken from the most recent stock assessments if available
(SEDAR 2018, West et al. 2019). Parameter values not avail-
able in the stock assessment reports were taken from FishBase
(Froese and Pauly 2011) and SeaLifeBase (Palomares and Pauly
2020). Parameter values for each of the main bycatch species
indicate overall high productivity/resilience.

Historic Bycatch Ratios

The bycatch to penaeid shrimp sample ratio mean from this
study (1.01) is less than an earlier LDWF shrimp bycatch study
conducted in LA waters (Adkins 1993). The bycatch to penaeid
shrimp sample ratio mean in that study, recalculated as a geo-
metric mean, was 1.24, suggesting bycatch in the LA shrimp
fishery has decreased through time. This decrease is likely due
to the changing characteristics of the fishery where skimmer
nets have become the preferred gear of the fishery, along with
the use of BRDs. An earlier NOAA Fisheries bycatch study
conducted in LA waters (Scott-Denton et al. 2006), which only
characterized bycatch from the skimmer net fishery operating
primarily in Vermilion Bay (CSA 6), reported an overall ratio of
bycatch to penaeid shrimp of 0.63.

Management Implications

For managed species identified as main bycatch, the ANI stan-
dards require the effects of the fishery to be considered. Con-
sideration of managed non-target species aims primarily at
establishing whether the overall effects of fishing on the stock
under consideration and all significant removals are accounted
for; and that the management strategy and relative measures are
effective in maintaining other managed species from experienc-
ing overfishing and other impacts that are likely to be irrevers-
ible or very slowly reversible (ANI 2020).

The main bycatch species of the LA commercial shrimp fishery
per ANI standards (Gulf menhaden and blue crab) are regulated

143  www.wilf.louisiana.gov

species which undergo periodic stock assessments that output
estimates used as metrics of stock status (SEDAR 2018, West
et al. 2019) with fisheries that currently hold Global Sustain-
able Seafood Initiative (GSSI) accredited sustainability certifi-
cations. Removals of Gulf menhaden and blue crab as bycatch
from the LA shrimp fishery have not been considered in the
respective stock assessments. Bycatch from the offshore Gulf of
Mexico shrimp fishery was considered in the most recent Gulf
menhaden stock assessment (SEDAR 2018), but was ultimately
not used as a model input by the assessment panelists due to the
high uncertainty in the estimated time-series and the relatively
insignificant level of bycatch when compared to the landings of
the fishery.

Future LDWF blue crab and SEDAR Gulf menhaden stock as-
sessments would be required to consider removals from the
LA shrimp fishery per ANI standards. Time-series of bycatch
removals could be estimated directly from annual LA shrimp
landings from the mean bycatch to shrimp ratio from this study
and the earlier LDWF study (Adkins 1993) along with the per-
cent composition of blue crab and Gulf menhaden in the catches
and assumptions of discard mortality. These time-series would
unfortunately be considered highly uncertain due to the few
bycatch to shrimp ratio estimates available in LA waters over
time coupled with the changing characteristics of the fishery,
but would allow accurate estimation of the current bycatch re-
movals of the LA shrimp fishery to determine their significance
relative to the directed landings of each fishery.
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TABLE 3. Species total catch composition and corresponding mean weights. Species mean weights are calculated from the subsampled weights and counts.
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TABLE 4. Bycatch to penaeid shrimp (brown, white, seabob) sample ratio summary
statistics in units of weight. The sample ratio mean and error estimates are geometric.
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TABLE 5. Bycatch size compositions of managed and commonly harvested species. Size measurements are fork length (finfish), total length (shrimp), and
carapace width (crab).
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TABLE 6. Large specimen catch composition. Size measurements are fork length.

TABLE 7. FAO proposed guideline for indices of productivity/resilience for exploited aquatic species (top table) and corresponding productivity/resilience levels
for blue crab and Gulf menhaden (bottom table). Parameter values are taken from the latest stock assessment reports (West et al. 2019, SEDAR 63) unless noted
by an * where values are taken from FishBase (Froese and Pauly 2011) for Gulf menhaden and SealifeBase (Palomares and Pauly 2020) for blue crab.
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FIGURE 1. Shrimp fishery trips in LA waters by number of days at sea and corresponding total penaeid
shrimp landings taken from the LDWF Trip Ticket program, 2000-2019. Note: Landings and fishery trips
do not include records from out of state or federal waters.
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FIGURE 2. Louisiana state waters and LDWF Coastal Study Areas delineated by the yellow lines (top graphic) and locations of observed fishery tows
(bottom graphic) by gear fished (otter trawl, skimmer net, butterfly net) and fishing season (spring, fall, inshore closed).
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Appendix 4:

Louisiana Red Drum (Sciaenops ocellatus) Life History

Erik Lang and Joe West
Office of Fisheries
Louisiana Department of Wildlife and Fisheries

OVERVIEW

Red drum (Sciaenops ocellatus) growth and weight-length mod-
els are developed from Louisiana Department of Wildlife and
Fisheries (LDWTF) datasets for use in stock assessment.

METHODS

Growth
The von Bertalanffy growth model is the most common func-
tion used to model length-at-age and is configured as:

where L, is mean length at age in years (t), L.. is the asymptotic
average maximum size, k is the rate at which length approaches
L., and t, is the theoretical age when length = 0.

The von Bertalanfty growth model has been proven inadequate
for fitting some sciaenid species length-at-age data, including
Red Drum (Beckman et al. 1988). Because of the very rapid
growth exhibited in juveniles and the relatively slow growth of
adult Red Drum (RD), predicted lengths-at-age of younger fish
tend to be overestimated and predicted lengths-at-age of older
fish underestimated with the standard von Bertalanfty model.

A different growth model has been developed that accounts for
growth rates changing continuously with age (damped growth;
Porch et al. 2002), rather than the constant growth rate (k) across
ages inherent to the von Bertalanffy model. The damped growth
model allows a continuous change in growth rates across ages
rather than a single discontinuous change at a particular age
such as the “double” von Bertalanffy generalization. Length-at-
age is calculated with the damped model as:

where k = k, + k,e™ > 0 (i.e., assuming fish will not shrink
with age). The A parameter is the damping coefficient allowing
growth rates to change with age.

Both growth models above were fit to a LDWF RD dataset with
the SAS nonlinear regression fitting procedure (PROC NLIN;
SAS 2008). To determine the most suitable model for stock as-
sessment purposes, residual plots of each model were examined
for normality and each model was ranked using Akaike’s (1973)
information criterion (AIC).
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Due to the minimum size limit in the RD fishery, only LDWF
FI information was used for model fitting. The FI length-at-age
dataset (n = 1,333) consists of age samples from RD catches
(2019-2021) collected from the LDWF estuarine trammel net and
bag seine survey (LDWF 2018), and the LDWF component of the
SEAMAP nearshore bottom longline survey (SEAMAP 2013).
Biological ages are assigned with an assumed birthdate of Oct. 1.

The young-of-the-year fish (yoy) included from the marine bag
seine survey are not directly aged, but are assigned ages using
the assumed Oct. 1 birthdate and the sample collection date,
and assuming only fish less than 8 inches total length are yoy
fish after removing fish clearly not yoy. To not overfit the yoy
data, a random draw of 100 yoy fish were selected from the
available length-at-age samples from the seine survey and in-
cluded in the modeled dataset.

Weight-Length
The relationship between fish length and weight is modeled
with a power function configured as:

where W is weight, L is length, a is the weight-length constant
and b is the allometric exponent.

The power function above is fit to a LDWF RD weight-length
dataset (n = 17,780) from fish samples collected from LDWF
recreational sportfish sampling (2002-2021) and the LDWF ma-
rine trammel net survey (2019-2021) with the SAS nonlinear
regression fitting procedure (PROC NLIN; SAS 2008). Outliers
were identified with studentized residuals over an absolute val-
ue of 3 and removed from the dataset, and the model refit.

RESULTS

Growth

The damped growth model was chosen over the traditional von
Bertalanfty model due to a lower AIC value (von Bertalanfty =
2196; damped = 2167) after examination of each models resid-
ual plot (Figure 1).

The damped growth model parameter estimates, standard er-
rors, and confidence limits are presented in Table 1. The damped
growth curve and length at age observations are also presented
in Figure 2.
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Examination of age-specific coefficient of variations (CV) from
the damped growth model (Figure 3) shows a declining pattern
through age-5 until becoming relatively uniform for fish age-6
and greater.

Weight-Length

Parameter estimates, standard errors, and confidence limits of the
weight-length regression are presented in Table 2. Expected values
and weight-length observations are also presented in Figure 4.
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confidence limits for Louisiana Red Drum (Sciaenops ocellatus).Units are total length

ininches and age in years.

TABLE 2. Weight-length regression parameter estimates with standard errors and 95% confidence limits
for Louisiana Red Drum (Sciaenops ocellatus). Units are total length in inches and whole weight in pounds.
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FIGURE 1. Residual plots for fits to the Louisiana Red Drum (Sciaenops ocellatus) age and length data of the traditional 3-parameter Von
Bertalanffy growth model (A) and the 5-parameter damped Von Bertalanffy growth model (B).
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FIGURE 2. Louisiana Red Drum (Sciaenops ocellatus) total length-at-age observations and predicted total length-at-age from the
damped growth model. Units are total length in inches and age in years.

FIGURE 3. Age-specific (0-10+) coefficient of variations (CV) for Louisiana Red Drum (Sciaenops ocellatus) from the damped growth
model with a linear regression fit from the age-0 to the age-5 CV represented by the solid diagonal and a uniform CV of the age-6 plus
group represented by the dashed horizontal.
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FIGURE 4. Louisiana Red Drum (Sciaenops ocellatus) whole weight/total length observations and predicted values from the power
model. Units are total length in inches and whole weight in pounds
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APPENDIX II. LA R.S. 56:638.1-5. Fish Conservation, Management, and
Sustainability: Legislative Intent, Findings, Purposes, Policy, and Fishery Standards

The legislative intent, findings, purposes, policy and standards for the conservation and management of all species of fish in Louisi-
ana are defined in LA R.S. 56:638.1-5, which functions similarly to those found in the federal MSA.

> LAR.S. 56:638.1. Fish Conservation, Management, and Sustainability; Legislative Intent

Recognizing that there are ever-increasing numbers of both sport and commercial fishermen utilizing the waters of the state for
recreational and commercial pursuits resulting in conflicts over limited space and competition for the same fish, and acknowledg-
ing that both the sport and commercial fishing industries are vital to the economy of the coastal region and the entire state, the
fishery standards for conservation, management, and sustainability of all species of fish are hereby declared to be fair and in the
best interest of the state.

> LAR.S. 56:638.2. Findings
The state of Louisiana recognizes that:

(1) Its fish resources are of great value and are renewable. These fish resources make many contributions to the state, including
but not limited to the food supply, economy, and health of the state and recreational opportunities. With proper regulations of the
harvest by fishermen, coupled with protection and enhancement of their freshwater, saltwater, and estuarine habitat, Louisiana's
fish resources should be available to provide these benefits to the state indefinitely.

(2) As a consequence of increased fishing pressure or other factors and because of the limitations of fish conservation, manage-
ment, and sustainability practices, certain stocks of fish may have been or will become overfished.

(3) The future productivity of renewable fish resources and their supporting habitats may be seriously jeopardized as a conse-
qguence of the continued loss of Louisiana coastal wetlands, or because of human actions affecting the functionality and value of
the state's renewable fish resources and their supporting habitats.

(4) Both commercial and recreational fishing constitute a major source of employment and contribute significantly to the econo-
my of the state. Many coastal areas are dependent upon such fishing and related activities and their economies have been dam-
aged by pollution, habitat degradation, or overfishing.

(5) Fish resources are finite but renewable. If timely placed under sound management, the fisheries can be conserved and main-
tained so as to provide optimum and sustainable yields on a continuing basis.

(6) A strong state program for the wise conservation, management, and sustainability of the fish resources of Louisiana is neces-
sary to maintain plentiful fish populations, to prevent overfishing, to rebuild reduced stocks, to ensure conservation, and to realize
their full potential.

(7) The safe development or improvement of fisheries that are not fully or properly utilized by the Louisiana commercial and
recreational fishermen and fishing industries should help to ensure that Louisiana benefits from the employment, food supply,
recreation, and social and economic benefit that could be maintained or generated thereby, if pursued in such a fashion that is
socially, scientifically, economically, anthropologically, and biologically sound for the state, the species, any related species, and
their supporting habitats.

(8) A strong state program is necessary to advocate the importance of the functionality and value of Louisiana's waters and coastal
wetlands as estuary and habitat for fish resources, the social and economic value of these resources to the state and the nation,
and the need to actively seek to avoid any net loss of this functionality and value.

> LAR.S. 56:638.3. Purposes
A. In order to implement the objectives and purposes of this Subpart, the commission shall:
(1) Take timely action to conserve, manage, protect, and sustain fish species.

(2) Promote the use of sound conservation, management, and sustainability principles in the regulation of commercial and rec-
reational fishing.

(3) Actively advocate, on behalf of the fish constituency, improvement of or no net loss of the functionality and value of the fish-
eries' habitat and estuary.

(4) Provide for the preparation and implementation of fish management plans, including plans for habitats, estuaries, and their
supporting ecosystems, in accordance with this policy that will prevent overfishing and will achieve and maintain plentiful fish
populations to ensure, on a continuing basis, the optimum yield from each fishery while ensuring its sustainability.
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(5) Recognize that fish populations are subject to both natural and man-induced increases and decreases, and that changes in
harvest levels may need to be recommended. If changes are required, these increases and decreases should be distributed among
all fishermen in a fair and equitable manner that considers among other factors historical usage, ensuring that no historical user
groups will be arbitrarily excluded.

B. A sustainable fishery is one that is scientifically monitored and actively managed to be viable today and in the future, conserving
fish and their environment and supporting the communities and economies that depend upon these resources.

» LAR.S. 56:638.4. Policy
The policy of the state of Louisiana is hereby declared to be the following:

Stewardship of the state's renewable fish resources shall have as its utmost concern the continued health and abundance of the
resource and its habitat, shall provide for optimum sustained benefits to the state, shall be responsive to the needs of interested
and affected citizens, shall ensure the proper and fair utilization of these resources for the citizens of the state in present and fu-
ture generations, shall preserve the state's exclusive right to manage the fisheries within or beyond its jurisdiction, shall be based
on the best scientific and technical information available. In addition, such stewardship of the state's fish resources shall draw
upon federal, state, and academic capabilities and promote efficiency in carrying out research, administration, management, and
enforcement.

> LAR.S. 56:638.5. Fishery Standards

The commission shall adopt such rules and regulations consistent with the authority granted by this Chapter and in accordance
with the Administrative Procedure Act, for the harvesting, conservation, management, and sustainability of all species of fish, in
accordance with the following standards:

(1) Conservation, management, and sustainability measures shall prevent overfishing while achieving, on a continuing basis, the
optimum yield while maintaining healthy, plentiful stocks. In fact, every effort will be made at all times to prevent a harvest from
exceeding the safe upper limit of harvests which can be taken consistently year after year without diminishing the stocks so that
the stock is truly inexhaustible and perpetually renewable.

(2) Conservation, management, and sustainability measures shall be based upon the best scientific, economic, biological, anthro-
pological, and sociological information available.

(3) To the extent practicable, an individual stock or unit of fish shall be managed as a unit throughout its range within the state's
jurisdictional authority and interrelated stocks of fish and other renewable fish resources shall be managed in close coordination
while considering their supporting habitats.

(4) If it becomes necessary to allocate or assign fishing privileges among various fishermen, such allocations to the extent practi-
cable 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 privileges.

(d) In the best interest of the citizens of Louisiana.

(5) Conservation, management, and sustainability measures shall, where practicable, promote efficiency in the conservation,
management, and sustainability of fish resources; except that no such measure shall have economic allocation as its sole purpose.

(6) Conservation, management, and sustainability measures shall, where practicable, minimize costs and avoid unnecessary du-
plication.

(7) Conservation, management, and sustainability measures may take into account and allow for variations among, and contin-
gencies in, fisheries, resources, and catches.

Acts 1991, No. 708, §1; Acts 2014, No. 553, §1.
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APPENDIX IV. Authorities and Duties of the Louisiana Wildlife and Fisheries
Commission

According to LA R.S. 56, the Commission’s authorities and duties related to Red Drum include:

> LAR.S. 56:2 Supervision and Direction of the Commission

The Commission has general control, management, supervision, and direction of itself. The Commission is a policy-making and
budgetary-control board, with no administrative functions. The Commission has sole authority to establish definite management
programs and policies, approve and accept all contracts at its discretion, make studies and investigations as it thinks necessary,
formulate policies, and determine the wisdom and efficacy of its policies, plans, rules, regulations and proceedings.

> LAR.S. 56:3 Ownership of Fish

The ownership and title to all wild birds, and wild quadrupeds, fish, other aquatic life, the beds and bottoms of rivers, streams,
bayous, lagoons, lakes, bays, sounds, and inlets bordering on or connecting with the Gulf of Mexico within the territory or juris-
diction of the state, including all oysters and other shellfish and parts thereof grown thereon, either naturally or cultivated, and
all oysters in the shells after they are caught or taken therefrom, are and remain the property of the state, and shall be under the
exclusive control of the Wildlife and Fisheries Commission except as provided in R.S. 56:4 (Authority of Department of Natural
Resources over navigable water bottoms).

> LAR.S. 56:6 Special Powers and Duties

The Commission, through its secretary, shall:

Adopt rules and regulations for the comprehensive control of finfish

Improve, enlarge, and protect the natural oyster reefs of the state

Enforce all law relative to the protection, propagation, and sale of all species of fish in the state

Have full power and control over all fish within the state’s waters

Assist in protecting all leases of private oyster bedding grounds in the enjoyment of their rights

Promulgate rules and regulations to set seasons, times, places, size limits, quotas, daily take, and possession limits based
upon biological and technical data for all fish

Impose a fee for nonresident recreational fishing licenses

> Provide for a program of dissemination of fisheries information and education in Louisiana.

Y Y ¥V Y VYV VY
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» LAR.S. 56:22 Rules and Regulations

The Commission may entirely prohibit the taking of any species of fish in any part of the state for not more than a three-year
period.

> LAR.S. 56:25 Fish and Wildlife Restoration and Management Projects

The Commission is authorized, empowered, and directed to perform acts as may be necessary to conduct and establish cooper-
ative fish restoration projects as defined in the Dingell-Johnson Sport Fish Restoration Act, in compliance with said act and rules
and regulations promulgated by the Secretary of Interior thereunder.

> LAR.S. 56:40.2

The Commission shall adopt rules to establish guidelines for determining the value of injured or destroyed fish based upon rec-
ommendations of department staff and other relevant factors.

> LAR.S. 56:301.5 Commission Rules and Regulations

The Commission may promulgate rules and regulations concerning any aspect of licensing not specifically provided for.

> LAR.S. 56:313 Control of Fisheries

The Commission has exclusive control of fish having a game or commercial value in the state.

» LAR.S. 56:315 Sanctuaries and Propagating Places

The Commission may operate and maintain hatcheries, sanctuaries and propagating places for the protection and propagation of
fish and may restrict fishing in any manner it deems advisable.
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> LA R.S. 56:325.1 Size and Possession Limits for Recreational Saltwater Finfish

The Commission may set by rule daily take, possession, and size limits for saltwater finfish caught recreationally in Louisiana ter-
ritorial waters, based on biological and technical data.

» LAR.S. 56:325.3. Spotted Sea Trout Commercial Taking; Annual Quota; Red Drum Commercial Taking,
Possession, or Landing Prohibited

A. (1) The commission shall establish a maximum annual quota for the commercial harvest of spotted sea trout taken within Louisi-
ana waters or landed in Louisiana which shall not exceed one million pounds nor shall it be less than five hundred thousand pounds.
The commercial taking or harvesting of spotted sea trout shall be prohibited within Louisiana waters west of Mermentau River. The
Louisiana Wildlife and Fisheries Commission shall establish an open season for the commercial harvest of spotted sea trout which
shall run from the second day of January each year until the maximum annual quota is reached. The commercial harvest or taking of
spotted sea trout is prohibited during the period from sunset on Friday through sunrise on Monday, and there shall be no possession
of spotted sea trout in excess of the recreational limit during the period between 10:00 p.m. and 5:00 a.m. However, when not on a
commercial fishing trip, a person holding a permit for the commercial taking or possessing of spotted sea trout may take or possess
an amount not to exceed the legal recreational limit of spotted sea trout between the hours of 10:00 p.m. and 5:00 a.m. during the
open season and at any time during the closed season if that person also possesses a basic recreational fishing license and a saltwater
fishing license. Only a rod and reel shall be used for the commercial harvest of spotted sea trout. The provisions of this Section are
subject to quotas and size limits as established by law and rules and regulations of the commission. Fish taken under recreational
licenses shall not be sold, bartered, traded, or exchanged.

(3) Nothing in this Section shall be deemed to prohibit the possession of fish legally taken prior to the closure order.

B. The commercial taking or landing of Red Drum in Louisiana is prohibited. No vessel possessing or fishing any seine net, gill net,
trammel net, or hoop net shall have a Red Drum aboard the vessel, whether caught within or without the waters of the state. Viola-
tion of the provisions of this Subsection constitutes a class 5-B violation. Aquaculturally raised fish, as defined by LA R.S. 56:356, shall
be exempt from the provisions of this Section.

C. The commercial taking or sale by a commercial fisherman of spotted sea trout is prohibited except by special permit issued by the
Department of Wildlife and Fisheries at a cost of one hundred dollars for residents of this state and four hundred dollars for those
who are nonresidents. No person shall purchase spotted sea trout from any commercial fisherman who does not possess a spotted
sea trout permit. No person shall qualify for a charter boat fishing guide license and a spotted sea trout permit during the same
licensure period.

D. (1) No person shall be issued a license or permit for the commercial taking of spotted sea trout unless that person meets all of the
following requirements:

(a) The person shall provide proof that he purchased a valid Louisiana commercial saltwater gill net license in any two of the years
1995, 1994, and 1993.

(b) The person shall provide copies of unamended, original income tax returns, including Schedule C from the federal form 1040,
which show that the person derived more than fifty percent of his earned income from the capture and sale of seafood species in
any two of the years 1995, 1994, and 1993.

(c) The applicant shall not have been convicted of any fishery-related violations that constitute a class three or greater violation.

(2) The commission shall adopt rules and regulations for the entry of commercial fishermen into the commercial spotted sea trout
fishery. Such rules shall include the provisions of Paragraph (1) of this Subsection as minimum requirements.

E. The department shall not issue nor shall any person receive more than one permit or license to commercially take spotted sea
trout.

F. (1) Violation of any provision of this Section, except Subsection B, or of any Wildlife and Fisheries Commission regulation pertaining
to spotted sea trout fishery, shall constitute a Class 6 violation. The offender shall also be penalized as follows:

(a) For afirst offense, the offender shall forfeit any spotted sea trout permit or commercial fisherman's license issued to him and shall
be barred from obtaining a spotted sea trout permit or a commercial fisherman's license for the remainder of the period for which it
was issued plus one year, during which the offender shall be barred from participating in any spotted sea trout fishery.

(b) For a second offense, the offender shall forfeit any spotted sea trout permit or commercial fisherman's license issued to him
and shall be barred from obtaining a spotted sea trout permit or a commercial fisherman's license for the remainder of the period
for which it was issued plus two years, during which the offender shall be barred from participating in any spotted sea trout fishery.
(c) For a third offense, the offender shall forfeit any spotted sea trout permit or commercial fisherman's license issued to him and
shall be forever barred from obtaining a spotted sea trout permit or a commercial fisherman's license and from participating in the
spotted sea trout fishery.

(2) Any person who participates in the spotted sea trout fishery while barred shall be penalized under the provisions of a Class 7-B
violation.
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> LA R.S. 56:326 Size and Possession Limits; Commercial Fish

The Commission shall have the authority to set seasons, regulate the type of gear used, and set possession limits for Spotted
Seatrout and other estuarine fish in Calcasieu Lake, located in Calcasieu and Cameron Parishes, where it is clearly demonstrated
that intense fishing competition exists, or if pollution levels exceed accepted standards, or if biological studies indicate the need.

» LAR.S. 56:326.1 Size Limits

The Commission shall have the authority to set size limits for all saltwater fish for which no limits have been set by law.

> LAR.S. 56:326.3 Possession Limits; Size Limits, Seasons, Quotas, Times, and Daily Take Limits

The Commission may set possession limits, quotas, places, seasons, times, size limits, and daily take limits based upon biological
and technical data, for all saltwater finfish taken or possessed in Louisiana waters.

» LAR.S. 56:326.4 Staggered and Split Seasons
The Commission may split, stagger or otherwise arrange seasons and quotas for fishing in such a manner as to maximize the

availability of popular fish for serving in Louisiana restaurants throughout the year.

> LAR.S. 56:327 Sale or Purchase of Freshwater or Saltwater Game Fish Prohibited; Commercial Sales
and Purchases, Commercial License Required; Commercial Fingerlings and Certified Mariculture and
Aquaculture Fish Excepted; Penalties
The Commission shall hold public hearings to determine areas in which the saltwater fish resources of the state must be allocated

between the competing sport and commercial interests and shall promulgate rules and regulations defining such areas and the
manner in which the saltwater fish resources shall be allocated.
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APPENDIX V. Authorities and Duties of the Secretary and the Louisiana
Department of Wildlife and Fisheries

According to LA R.S. 56 and LAC 76, the Secretary and LDWF'’s authority and duties related to Red Drum include:

» LAR.S. 56:6.1 Emergency closures

The Secretary, in an emergency, may declare a closed season on any or all species of fish found or existing in the waters of the state
or may restrict fishing in the closed season in any manner deemed advisable.

LA R.S. 56:17 Permits

The director may take fish of any kind in any manner or place for the purpose of science and cultivation and distribution and may
grant permits to other persons for the same purpose.

\4

» LA R.5.56:301.4 Records; confidentiality

The Department shall draft regulations, prescribing procedures to preserve the confidentiality of all fisheries dependent data,
information, or statistics submitted or collected pursuant to the provisions of this Section (licensing), for approval by the Wild-
life and Fisheries Commission and promulgation in accordance with the Administrative Procedure Act. These regulations shall
provide for compliance with all procedures set forth by the United States Department of Commerce, or any of its agencies or
instrumentalities, for the confidentiality of fishing statistics collected from individuals or firms by that department, its agencies,
or instrumentalities.

» LA R.5.56:313 Control of fisheries; duty of the department

The Department shall enforce the provisions of the law regulating fish having game or commercial value in the state. The Depart-
ment through its authorized agents shall confiscate all fish taken, possessed, or transported, contrary to the provisions of LA R.S.
56:313

> LAR.S. 56:318 Permits

The Department may take fish of any kind when, where, and in such manner as may be deemed necessary for scientific or educa-
tional purposes and for propagation and distribution.

The Secretary may issue permits to any persons to take fish for scientific or educational purposes or for propagation or distribution.

» LAR.S. 56:327 Sale or purchase of freshwater or saltwater game fish prohibited; commercial sales and
purchases, commercial license required; commercial fingerlings and certified mariculture and aquaculture
fish excepted; penalties
The Secretary shall have authority to set seasons, regulate type of gear used, and set possession limits for estuarine fish where

it is clearly demonstrated that intense fishing competition exists or if pollution levels exceed adopted standards or if biological
studies indicate the need.

> LA R.S. 56:579.1(B) Mariculture permits

The Secretary may issue permits for mariculture projects within the coastal zone and exempt permittees from statutory limitations
including the kind, number, size of harvested fish, the method of harvesting or taking, seasons, or other limitations.

» LAR.S. 56:638.1-638.5 Fish Conservation, Management and Sustainability

Defines the legislative intent of this sub-part, findings that describe the need for fish conservation standards; the purposes of the
standards; state policy for stewardship; and standards for Commission rules and regulations regarding harvesting, conservation,
management, and sustainability of all species of fish (See Appendix Il for details).

> LAR.S. 56:640.3 Right to fish

The Department shall recommend the elimination or restriction of any fishing gear currently in use or which may be used in recre-
ational or commercial fisheries in implementing its management responsibilities or in response to any emergency situation. While
elimination or restriction may have uneven impacts on different groups of fishermen, the proposed measures should be applica-
ble to all people of the state. In addition to acquiring the best available biological data, the Department shall use all practicable
means to collect all relevant social and economic data in support of such allocation decision making efforts.
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APPENDIX VI. Other States’ Commercial Red Drum Fishing Regulations

Commercial Fishing

Minimum Length

(Inches) Bag/ Possession

Texas None Harvest Prohibited
Mississippi Open year round in state waters |  18-30"Total Length | State Quota (60,000 Ibs)
Alabama None Harvest Prohibited

Florida (Gulf side) None Harvest Prohibited

Florida (Atlantic side) None Harvest Prohibited

Georgia None Harvest Prohibited

South Carolina None Harvest Prohibited

North Carolina None Harvest Prohibited

Virginia None Harvest Prohibited

Maryland None Harvest Prohibited

Delaware None Harvest Prohibited

New Jersey None Harvest Prohibited
Connecticut None Harvest Prohibited

Rhode Island No season or regulations

Massachusetts None Harvest Prohibited
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APPENDIX VII. Other States’ Recreational Red Drum Fishing Regulations

Season

Minimum Length

Commercial Fishing

Bag/ Possession

Texas
Mississippi

Alabama

Florida (Gulf side)

Florida (Atlantic side)

Georgia
South Carolina

North Carolina
Virginia
Maryland
Delaware

New Jersey
Connecticut
Rhode Island

Massachusetts

Open year-round in state waters
Open year-round in state waters

Open year-round in state waters

Open year-round in state waters

Open year-round in state waters

Open year-round in state waters

Open year-round in state waters;
closed to gig 12/1-2/28

Open year-round in state waters
Open year-round in state waters
Open year-round in state waters
Open year-round in state waters
Open year-round in state waters

Open year-round in state waters

Open year-round in state waters
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(Inches)
20-28" Total Length
18-30"Total Length
16-26"Total Length

18-27"Total Length

18-27"Total Length

14-23"Total Length
15-23"Total Length

18-27"Total Length
18-27"Total Length
18-27" Total Length
20-27" Total Length
18-27" Total Length
18-27"Total Length

18-27"Total Length

3/person/day. 2 over 28" per year with special tags

3/person/day. Including 1 over 30" per day

3/person/day. Including 1 over 26" per day

Pan-handle and Big Bend Regions: 1/person/day; 4 fish per vessel

Tampa Bay, Charlotte Bay, Sarasota Bay, and Southwest Regions:

1/person/per day; 2 fish per vessel

Tampa Bay, Charlotte Bay, Sarasota Bay, and Southwest Regions:

1/person/per day; 2 fish per vessel

Northeast Region: 1/person/day; 4 per vessel

Indian River Lagoon Region: Catch-and-Release Only

No season or regulations

5/person/day
2/person/day; 6 per vessel

1/person/day
1/person/day
1/person/day
5/person/day
1/person/day
1/person/day

1/person/day
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APPENDIX VIII. Federal Management Institutions

The following list of federal management institutions was
adapted from a similar list in GSMFC 2023.

The Red Drum fishery operates almost exclusively in state wa-
ters; federal waters are closed to Red Drum harvest. Federal
agencies do not directly manage Red Drum, but the Gulf States
Marine Fisheries Commission has developed a fishery manage-
ment plan in early 2023. Through their administration of laws,
regulations, and policies, certain federal agencies may influence
the Red Drum resources, fishery, and management practices.

Regional Fishery Management Councils

Under the MSA, federal authorities are responsible for moni-
toring and managing fisheries resources in federal waters (from
the seaward boundary of state waters to 200 nautical miles off-
shore). Federal management is based on fishery management
plans developed by regional fishery management councils, in-
cluding the Gulf Council. Each council prepares plans for each
fishery requiring management within its geographical area of
authority and amends such plans as necessary. Plans are imple-
mented as federal regulation through the U.S. Department of
Commerce. There is no Red Drum fishery in federal waters of
the Gulf, the Gulf Council has only set the criteria for the maxi-
mum sustainable yield for each inshore fishery.

U.S. Department of Commerce

The Secretary of U.S. Department of Commerce (Secretary of
Commerce), acting through National Marine Fisheries Service,
has the ultimate authority to approve or disapprove all fishery
management plans prepared by regional fishery management
councils. Where a council fails to develop a plan, or to correct
an unacceptable plan, the Secretary of Commerce may do so.

National Oceanic and Atmospheric Administration’s

National Marine Fisheries Service (NMFS)

The National Oceanic and Atmospheric Administration’s Na-
tional Marine Fisheries Service (NMFS) collects data and statis-
tics on fisheries and fishermen. It performs research and con-
ducts management authorized by international treaties. NMFS
has the authority to enforce the MSA and the Lacey Act and is
the federal trustee for living and nonliving natural resources in
coastal and marine areas under U.S. jurisdiction. NMFS exercis-
es no management jurisdiction with respect to Red Drum in the
Gulf. It conducts some research and data collection programs
and comments on all projects that affect marine fishery habitat.

National Oceanic and Atmospheric Administration’s

Office of Ocean and Coastal Resource Management

The National Oceanic and Atmospheric Administration’s Office
of Ocean and Coastal Resource Management (OCRM), in con-
junction with coastal states, administers the National Estuarine
Research Reserve and National Marine Sanctuaries Programs as
authorized under Section 315 of the Coastal Management Act
of 1972. Under these programs, OCRM establishes protected
areas which serve to provide suitable habitat for estuarine and
marine species and serve as sites for research and education ac-
tivities related to coastal management issues. These areas are
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managed under specific management plans that may include
restrictions on harvest and use of marine and estuarine species.
Such plans could directly affect the harvest of Red Drum.

OCRM may also influence fishery management for Red Drum
indirectly through administering the Coastal Zone Management
Program and by setting standards and approving funding for
state coastal zone management programs. These programs of-
ten affect estuarine habitat on which many fisheries depend.

Department of the Interior’s National Park Service
Under the Department of the Interior, the National Park Service
may regulate fishing activities within park boundaries. Such reg-
ulations could affect Red Drum harvest if implemented within a
given park area. For example, the National Park Service requires
commercial fishermen to have a permit to fish commercially in
Jean Lafitte National Historical Park and Preserve. However,
there is no commercial Red Drum harvest at this time.

Department of the Interior’s U.S. Fish and Wildlife

Service

The Department of the Interior’s U.S. Fish and Wildlife Service
(USFWS) has little direct management authority over Red Drum.
However, commercial fishing is prohibited in USFWS’s coastal
National Wildlife Refuges. USFWS may also affect the manage-
ment of Red Drum through the Fish and Wildlife Coordination
Act, under which USFWS and NMFS review and comment on
proposals for projects such as dredging, filling, and marine con-
struction that could affect Red Drum and their habitat.

U.S. Environmental Protection Agency

Through its administration of the Clean Water Act (CWA) and
the National Pollutant Discharge Elimination System (NPDES),
the U.S. Environmental Protection Agency (EPA) provides pro-
tection for Spotted Seatrout and their habitat. The EPA may
disapprove or add conditions to applications for permits to dis-
charge pollutants into estuarine waters to protect these marine
resources.

Under Section 312 of the CWA, the EPA regulates the equip-
ment that treats or holds sewage (marine sanitation devices)
and establishes areas in which the discharge of sewage from
vessels is not allowed (No Discharge Zones, or NDZs) to help
protect human health and the aquatic environment from dis-
ease-causing microorganisms that may be present in sewage
from vessels and boats. An individual state can petition the EPA
to officially designate an NDZ to: (1) to protect aquatic habitats
where pump-out facilities are available, (2) to protect special
habitats or species, and/or (3) to protect human drinking water
intake zones. Once a designation is official, the state and the
U.S. Coast Guard, if applicable, enforce the limits of the NDZ.
This means that the discharge of untreated and treated sew-
age is strictly forbidden and subject to fine if violated. Also, the
U.S. Coast Guard can board vessels in an NDZ to verify that they
have adequate facilities. Currently, the EPA can only designate
areas associated with oyster harvesting as NDZs when there are
sufficient pump-out facilities in the area to service vessel traffic.
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The EPA and a local sponsor jointly administer the National
Estuary Program. This program evaluates estuarine resources,
local protection, and development of policies, and seeks to de-
velop future management plans. Numerous user groups includ-
ing industry, environmentalists, recreational and commercial
interests, and policymakers provide input on these plans. The
Barataria-Terrebonne estuarine complex in Louisiana became a
National Estuary in 1990.

U.S. Army Corps of Engineers

Red Drum populations may be influenced by the U.S. Army
Corps of Engineers’ (Corps) responsibilities pursuant to the
CWA and Section 10 of the Rivers and Harbors Act. Under these
laws, the Corps issues or denies permits to individuals and oth-
er organizations for proposals to dredge, fill, and construct in
wetland areas and navigable waters. The Corps is also respon-
sible for planning, construction, and maintenance of navigation
channels and other projects in aquatic areas; these projects
could affect Red Drum and their habitat.

U.S. Coast Guard

The U.S. Coast Guard is responsible for enforcing fishery man-
agement regulations adopted by the DOC pursuant to manage-
ment plans developed by the Gulf Council. The U.S. Coast Guard
also enforces laws regarding marine pollution and marine safe-
ty, and they assist commercial and recreational fishing vessels
in times of need. Although no regulations have been promul-
gated for Red Drum in the EEZ, enforcement of laws affecting
marine pollution and fishing vessels could influence Red Drum
populations.

U.S. Food and Drug Administration

The U.S. Food and Drug Administration (FDA) directly regulates
the harvest and processing of seafood through its administra-
tion of the Food, Drug, and Cosmetic Act and other regulations
that prohibit the sale and transfer of contaminated, putrid, or
otherwise potentially dangerous foods. The FDA reserves the
right and authority to enforce the Food, Drug, and Cosmetic Act
and other regulations if the states fail to do so.
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APPENDIX IX. Federal Laws, Regulations and Policies

The following federal laws, regulations, and policies may di-
rectly and/or indirectly influence the quality, abundance, and
ultimately the management of Red Drum. This list was adapted
from a similar list in GSMFC 1993.

Fishery Conservation and Management Act of 1976
(later renamed the Magnuson Fishery Conservation
and Management Act and then the Magnuson-

Stevens Fishery Conservation Act), and subsequent

reauthorizations

The Magnuson-Stevens Fishery Conservation Act (MSA) extend-
ed U.S. jurisdiction from 12 nautical miles offshore to 200 nauti-
cal miles and established regional fishery management councils.
The MSA mandates the councils to prepare fishery management
plans for important fisheries resources within federal waters.
These plans must comply with certain conservation and man-
agement requirements laid out in the MSA, including national
standards for sustainable fisheries management. Congress has
reauthorized the MSA twice, once in 1996 and again in 2007.
The 1996 reauthorization strengthened requirements to prevent
overfishing and rebuild overfished fisheries; added definitions for
overfishing, overfished, and fishing communities; added three
new national standards to address fishing vessel safety, fishing
communities, and bycatch and also revised several existing stan-
dards; and addressed needs for improved fishery monitoring, en-
hanced research, greater consideration of fishing communities,
identification of essential fish habitat, formation of constituent
advisory panels, and analysis of fishing capacity, among other
activities. The 2006 reauthorization featured a number of new
requirements to prevent overfishing by establishing annual catch
limits and accountability measures; promote market-based man-
agement strategies, including limited access privilege programs,
such as catch shares; strengthen the role of science through peer
review, the councils’ Scientific and Statistical Committees, and
the Marine Recreational Information Program; and enhance in-
ternational fisheries sustainability by addressing illegal, unregu-
lated, and unreported fishing and bycatch.

Interjurisdictional Fisheries Act of 1986

The Interjurisdictional Fisheries Act established a program to
promote and encourage state activities in support of manage-
ment plans, to promote and encourage management of inter-
jurisdictional fisheries resources throughout their range, and to
promote and encourage research in preparation for the imple-
mentation of the use of ecosystems and interspecies approach-
es to the conservation and management of interjurisdictional
fisheries resources throughout their range. The enactment of
this legislation repealed the Commercial Fisheries Research and
Development Act.

Federal Aid in Sport Fish Restoration Act, commonly

called the Dingell-Johnson Act or the Wallop-Breaux Act
The Federal Aid in Sport Fish Restoration Act provides funds
to states, the U.S. Fish and Wildlife Service (USFWS), and the
Gulf States Marine Fisheries Commission (GSMFC) to conduct
research, planning, and other programs for enhancing and re-
storing marine sportfish populations.
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Marine Protection, Research, and Sanctuaries Act of
1972 (Titles | and Ill) and the Shore Protection Act of
1988

The Marine Protection, Research, and Sanctuaries Act provides
protection of fish habitat through establishing and maintaining
marine sanctuaries. This act and the Shore Protection Act reg-
ulate ocean transportation and dumping of dredged materials,
sewage sludge, and other materials. Criteria for issuing permits
for such activities include considering effects of dumping on the
marine environment, ecological systems, and fisheries resources.

Federal Food, Drug, and Cosmetic Act of 1938

The Federal Food, Drug, and Cosmetic Act prohibits the sale,
transfer, or importation of “adulterated” or “misbranded” prod-
ucts. Adulterated products may be defective, unsafe, filthy, or
produced under unsanitary conditions. Misbranded products
may have false, misleading, or inadequate information on their
labels. In many instances, this act also requires U.S. Food and
Drug Administration (FDA)-approval for distribution of certain
products.

Federal Water Pollution Control Act of 1948, the

Clean Water Act of 1972, and amendments

The Federal Water Pollution Control Act was the first major
U.S. law to address water pollution. It was significantly amend-
ed in 1972 and became commonly known as the Clean Water
Act (CWA). The CWA’s National Pollutant Discharge Elimination
System (NPDES) program regulates point sources that discharge
pollutants into waters of the United States. Any facility that dis-
charges directly into U.S. waters must have an NPDES permit
issued by the U.S. Environmental Protection Agency (EPA). Dis-
charges of pollutants into rivers and estuaries that empty into
the Gulf can harm or kill marine fisheries resources and alter
habitats. The EPA has authorized the State of Louisiana to im-
plement its own NPDES program to monitor program compli-
ance and control water pollution.

Section 404 of the CWA regulates the placement of dredged or
fill material into wetlands, lakes, streams, rivers, estuaries and
certain other types of waters to avoid and minimize losses to
wetlands and other waters and to compensate for unavoidable
loss through mitigation and restoration. The EPA and the U.S.
Army Corps of Engineers (Corps) jointly administer Section 404.
The Corps issues Section 404 permits and monitors compliance
with the issued permits. Both the Corps and EPA are responsi-
ble for on-site investigations and enforcement of unpermitted
discharges under Section 404. USFWS and NMFS evaluate im-
pacts of federally permitted projects on fish and wildlife.

The CWA prohibits discharge of oil or hazardous substances to
U.S. waters or their adjoining shorelines in quantities that may
be harmful to the public health or welfare or the environment.
Owners and operators of non-transportation-related oil facili-
ties must make and implement plans to prevent oil discharges.
Some oil storage facilities and vessels must also prepare and
submit plans for responding to discharges of oil and hazard-
ous substances. If a facility or vessel discharges oil to navigable
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waters or adjoining shorelines, the owner/operator is required
to follow certain federal reporting requirements. National and
area response plans must also be developed. EPA regional per-
sonnel periodically conduct inspections to ensure compliance
with these regulations.

International Convention for the Prevention of

Pollution from Ships

The International Convention for the Prevention of Pollution
from Ships (MARPOL) is the main international convention that
covers prevention of pollution of the marine environment by
ships from operational or accidental causes. MARPOL is divided
into annexes, each of which regulates a particular group of ship
emissions including oil and oily water, bulk noxious liquid sub-
stances, harmful substances carried by sea in packaged form,
sewage, garbage, and air pollution. As a signatory to MARPOL,
the United States implemented the Act to Prevent Pollution
from Ships to comply with the provisions of this convention.
The Marine Plastic Pollution Research and Control Act later
amended the Act to Prevent Pollution from Ships.

Clean Vessel Act of 1992, as amended

Congress passed the Clean Vessel Act (CVA) to help reduce pol-
lution from vessel sewage discharges. The CVA was created to
provide a viable alternative to the overboard disposal of recre-
ational boater sewage. All recreational vessels must have ac-
cess to pump-outs funded under the CVA. The CVA made grants
available to the states on a competitive basis for the construc-
tion and/or renovation, operation and maintenance of pump-
out and portable toilet dump stations. States may sub-grant to
public and private marinas to install pump-outs. The USFWS ad-
ministers this grant program. The CVA also provides a portion of
its total funding for educational outreach regarding the effects
of boater sewage and how boaters can avoid improper sewage
disposal.

Coastal Zone Management Act of 1972, as amended
Under the Coastal Zone Management Act (CZMA), states re-
ceive federal assistance grants to maintain federally-approved
planning programs for enhancing, protecting, and using coast-
al resources. These are state programs, but the CZMA requires
that federal activities must be consistent with the respective
states’ coastal zone management programs. Depending upon
the individual state’s program, the CZMA provides the opportu-
nity for considerable protection and enhancement of fisheries
resources by regulation of activities and by planning for future
development in the least environmentally damaging manner.

Endangered Species Act of 1973, as amended

The Endangered Species Act (ESA) provides for the listing of
plant and animal species that are threatened or endangered.
Once listed as threatened or endangered, a species may not be
taken, possessed, harassed, or otherwise molested. It also pro-
vides for a review process to ensure that projects authorized,
funded or carried out by federal agencies do not jeopardize the
existence of these species or result in destruction or modifica-
tion of habitats that are determined by the Secretary of the U.S.
Department of the Interior to be critical.
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National Environmental Policy Act of 1970

The National Environmental Policy Act (NEPA) requires that all
federal agencies recognize and give appropriate consideration
to environmental amenities and values in the course of their
decision-making. To create and maintain conditions under
which man and nature can exist in productive harmony, NEPA
requires that federal agencies prepare an environmental im-
pact statement (EIS) prior to undertaking major federal actions
that significantly affect the quality of the human environment.
Within these statements, federal agencies must carefully assess
alternatives to the proposed action that may better safeguard
environmental values.

Fish and Wildlife Coordination Act of 1958

Under the Fish and Wildlife Coordination Act, USFWS and NMFS
review and comment on fish and wildlife aspects of proposals
for work and activities sanctioned, permitted, assisted, or con-
ducted by federal agencies that take place in or affect navigable
waters, wetlands, or other critical fish and wildlife habitat. The
review focuses on potential damage to fish, wildlife, and their
habitat; therefore, it serves to provide some protection to fish-
eries resources from activities that may alter critical habitat in
nearshore waters. This Act is important because federal agen-
cies must give due consideration to the recommendations of
USFWS and NMFS.

Fish Restoration and Management Projects Act of

1950

Under this act, DOI is authorized to provide funds to state fish
and game agencies for fish restoration and management proj-
ects. Funds for protection of threatened fish communities that
are located within state waters could be made available under
this Act.

Lacey Act of 1981, as amended

The Lacey Act prohibits import, export, and interstate transport
of illegally taken fish and wildlife. As such, the Act provides for
federal prosecution for violations of state fish and wildlife laws.
The potential for federal convictions under this Act has proba-
bly reduced interstate transport of illegally possessed fish and
fish products.

Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, commonly
called Superfund

The Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) names NMFS as the federal trustee for
living and nonliving natural resources in coastal and marine ar-
eas under U.S. jurisdiction. It could provide funds for cleanup of
fishery habitat in the event of an oil spill or other polluting event.

Fish and Wildlife Act of 1956

This Act provides assistance to states in the form of law enforce-
ment training and cooperative law enforcement agreements. It
also allows for disposal of abandoned or forfeited property with
some equipment being returned to states. The Act prohibits air-
borne hunting and fishing activities.
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APPENDIX X. Commercial and Recreational Red Drum Fishery Regulations—
Detailed Text

In general, Red Drum management and conservation is covered in state law through LA R.S. Title 56 and rules promulgated by Com-
mission within LAC Title 76. These regulations are listed below.

COMMERCIAL FINFISH REGULATIONS
(COMMERCIAL RED DRUM HARVEST PROHIBITED)

Commercial Fisherman’s License

> A commercial fisherman taking fish, including bait species, from state waters or possessing fish in the state must purchase a com-
mercial fisherman's license. LA R.S. 56:303(A)(1)

> The cost of the commercial fisherman's license is $75.50 for residents and $540 for nonresidents. LA R.S. 56:303(B)

» A commercial fisherman's license is valid for one year, beginning on January 1 of each calendar year and expiring on December 31
of the same calendar year. LA R.S. 56:303.1(A)

> A commercial fisherman's license may be purchased at any time of the year for the current license year and from November 15
for the immediately following license year. LA R.S. 56:303.1(B)

> The person in charge of the operation of each vessel engaged in commercial fishing must have, in his possession and in his name,
a valid, original commercial fisherman's license. This person must also have in his possession a gear license indicating that the
applicable gear fee has been paid and, if applicable, a vessel license. LA R.S. 56:303.2(A)

> A resident of this state who is seventy years of age or older may obtain a senior commercial fishing license for an annual fee of
$35. The senior commercial fishing license shall be valid from January 1 of each calendar year until December 31 of the same
calendar year. The license may be purchased at any time for the current license year and may be purchased after November 15
for the following license year. The license shall be in lieu of a commercial fisherman's license required by this Section. LA R.S.
56:303(F)

> The holder of a commercial fisherman's license may transport and sell his own catch to any licensed Louisiana wholesale/retail
seafood dealer located within the state of Louisiana. The holder of a commercial fisherman's license may transport and sell his
own catch to a consumer only within the state and only when in possession of a fresh products license as provided in LA R.S.
56:303.1.1. However, if he purchases fish for resale or transports his catch out of the state of Louisiana, or if he sells fish to a re-
tail seafood dealer, restaurant, or retail grocer, he becomes a wholesale/retail seafood dealer and must obtain a wholesale/retail
seafood dealer's license and is governed by the laws, rules, and regulations concerning wholesale/retail seafood dealers. LA R.S.
56:303.7(A)

> Whenever the holder of a commercial fisherman's license sells or transfers possession of his own catch to a wholesale/retail
seafood dealer, he shall present the license to the dealer for license verification. The commercial fisherman shall provide the
wholesale/retail seafood dealer with all information, as determined by the commission to be necessary to properly manage the
fishery resources of the state, that is required to complete the commercial receipt form, which shall include but not be limited
to the fisherman's first and last name, license number, signature, gear used, vessel used, primary location of where fish were
caught, duration of trip, and permit numbers for species requiring a permit to harvest. The commercial fisherman shall sign each
commercial receipt form attesting that the information provided therein is correct. LA R.S. 56:303.7(B)

> A commercial fisherman selling fish under the authority of a fresh product license specified in LA R.S. 56:303.1.1 shall record all
information required on the commercial receipt forms, except that the fresh product license number shall be recorded in place of
the wholesaler/retailer seafood dealer's license number. The fresh product licensee shall complete monthly returns to the depart-
ment as specified in LA R.S. 56:306.6 for wholesale/retail seafood dealers. The commercial fisherman shall sign each commercial
receipt form attesting that the information provided therein is correct. LA R.S. 56:303.7(C)

Fresh Products License

> A commercial fisherman selling his catch directly to a consumer shall possess a fresh products license. LA R.S. 56:303(A)(2) and
LA R.S. 56:303.1.1(A)

> The cost of a fresh products license shall be $61 for residents and $300 for nonresidents. The fresh products license shall be
valid for one year, beginning on January 1 of each calendar year and expiring on December 31 of the same calendar year. LAR.S.
56:303.1.1(B)

> Anyone holding a fresh products license shall, on or before the 10th day of each month, submit to the department, on forms pro-
vided or approved by the department for that purpose, information required by the department as provided in LA R.S. 56:303.7.
LAR.S. 56:303.1.1(D)

> A commercial fisherman may purchase a secondary fresh products license for any designated individual if he provides the individ-
ual's name and social security number to the department. This secondary license will allow the commercial fisherman to continue
to fish while the designated individual sells the catch. The secretary of the Department of Wildlife and Fisheries shall promulgate
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rules and regulations implementing the provisions of this Subsection. The department is authorized to collect a fee for issuance of
the license not to exceed $5 which, after compliance with Article VII, Section 9(B) of the Constitution of Louisiana relative to the
Bond Security and Redemption Fund, shall be credited to the Conservation Fund.

> A commercial fisherman selling fish under the authority of a fresh product license specified in LA R.S. 56:303.1.1 shall record all
information required on the commercial receipt forms, except that the fresh product license number shall be recorded in place of
the wholesaler/retailer seafood dealer's license number. The fresh product licensee shall complete monthly returns to the depart-
ment as specified in LA R.S. 56:306.6 for wholesale/retail seafood dealers. The commercial fisherman shall sign each commerecial
receipt form attesting that the information provided therein is correct. LA R.S. 56:303.7(C)

Vessel License

> Avessel shall be licensed whenever engaged in commercial fishing in or whenever possessing fish for sale in the saltwater areas of
the state defined in LA R.S. 56:322. A vessel may be licensed whenever engaged in commercial fishing in or whenever possessing
fish for sale in the freshwater areas of the state defined in LA R.S. 56:322. LA R.S. 56:304(A)

> The cost of the vessel license for a resident is $32.50 for the first vessel, $25 for the second vessel, and $17.50 for the third and
any subsequent vessel. The cost of the vessel license for a nonresident is $230. LA R.S. 56:304(B)

> Vessel licenses are issued in the name of the owner of the vessel and shall list the owner's name and address, the vessel name and
registration or documentation number, and any other information required by the department. LA R.S. 56:304(D)

> A vessel license is valid for one year, beginning on January 1 of each calendar year and expiring on December 31 of the same
calendar year. LAR.S. 56:304.1(A)

> Avessel license may be purchased at any time of the year for the current license year and from November 15 for the immediately
following license year. LA R.S. 56:304.1(B)

> It is unlawful for the owner of a commercial fishing vessel licensed under this Subpart to permit any person not holding a valid,
original commercial fisherman's license to operate such licensed vessel while the vessel is engaged in commercial fishing or while
the vessel is possessing fish for sale in the waters of the state. LA R.S. 56:304.2(A)

> A vessel engaged in commercial fishing and operated by a person not possessing a valid, original commercial fisherman's license
subjects the vessel owner to revocation of the vessel license and seizure of the vessel and all fish and equipment thereon. LA R.S.
56:304.2(B)

> Vessel licenses are not transferable except as provided by rule or regulation of the department. LA R.S. 56:304.5(A)

> The name of a vessel for which a vessel license has been issued cannot be changed without prior notification to the department.
LA R.S. 56:304.5(B)

> The person in charge of the operation of each vessel engaged in commercial fishing must have, in his possession and in his name,
a valid, original commercial fisherman's license. This person must also have in his possession a gear license indicating that the
applicable gear fee has been paid and, if applicable, a vessel license. LA R.S. 56:303.2(A)

Commercial Gear Licenses

> A commercial fisherman must possess a commercial gear license indicating that the applicable gear fee has been paid whenever
using or possessing on the fishing grounds any gear listed in Subsection B. LA R.S. 56:305(A)

> Resident commercial gear fees are listed in LA R.S. 56:305(B)

The commercial gear fee for nonresidents is four times the gear fee for residents. LA R.S. 56:305(C)(1)

> No commercial gear license allowing the use of specific fishing gear shall be issued to any nonresident whose domiciliary state
prohibits the use of similar commercial fishing gear. LA R.S. 56:305(C)(2)

> In the event more than one gear type is in possession on the fishing grounds the gear fee for each type of gear must be paid and
so indicated on the gear license. LA R.S. 56:305(D)

> A gear fee must be paid for each piece of gear or each type of gear, whichever is applicable, being used to take fish or, if the gear is
not in use but is in possession on the fishing grounds, the gear fee must be paid for each piece of gear or type of gear, whichever
is applicable, intended for use or which was used to take fish. LA R.S. 56:305(E)

> Any commercial fisherman who purchases a trawl, skimmer, or butterfly gear license must also pay an annual fee of $10 (resi-
dents) or $40 (nonresidents) for deposit into the Shrimp Marketing and Promotion Account as provided for in LA R.S. 56:10(B)(1)
(b)(i). LAR.S. 56:305(G)

> A commercial gear license is valid for one year, beginning on January 1 of each calendar year and expiring on December 31 of the
same calendar year. LAR.S. 56:305.1(A)

> A commercial gear license may be purchased at any time of the year for the current license year and from November 15 for the
immediately following license year. LA R.S. 56:305.1(B)

> Acommercial gear license can only be purchased by a person possessing a valid commercial fisherman's license. LAR.S. 56:305.2(A)

> A valid commercial gear license may be transferred for temporary use only to a person holding a valid commercial fisherman's
license and having the same residency status as indicated on the license being transferred. Gear licenses that require qualification
shall not be transferred and may only be used by the person to whom it was issued. LA R.S. 56:305.3(A)

> A commercial gear license used by a person not holding a valid, original commercial fisherman's license and using gear under
privilege of the commercial fisherman's license is subject to revocation. LA R.S. 56:305.3(B)

> The person in charge of the operation of each vessel engaged in commercial fishing must have, in his possession and in his name,
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a valid, original commercial fisherman's license. This person must also have in his possession a gear license indicating that the
applicable gear fee has been paid and, if applicable, a vessel license. LA R.S. 56:303.2(A)

Wholesale/Retail Seafood Dealer’s License

>

>

A commercial fisherman selling his catch to anyone other than a consumer or a licensed Louisiana wholesale/retail seafood dealer
must possess a wholesale/retail seafood dealer's license as provided in R.S. 56:306 et seq. LA R.S. 56:303(A)2

Any person buying, acquiring, or handling, from any person, by any means whatsoever, any species of fish, whether fresh, frozen,
processed, or unprocessed, in Louisiana from within or outside the state, for sale or resale, including bait species, whether on a
commission basis or otherwise, is a wholesale/retail seafood dealer and must purchase a wholesale/retail seafood dealer's license
The license shall be in the name of the licensee and shall list the legal mailing address and the physical location of the place of
business, and any other information required by the department. If the place of business is a vehicle, then the license shall state
"vehicle" and shall list the legal mailing address and physical location of the licensee. LA R.S. 56:306(B)(1)

If the licensee owns or operates more than one place of business, then an additional wholesale/retail seafood dealer's license
must be purchased for each additional place of business or vehicle. The additional licenses shall be in the same name of the oper-
ator, list a different license number than the original license, list the legal mailing address and the location of the place of business,
and any other information required by the department. LA R.S. 56:306(B)(3)

The cost of the wholesale/retail seafood dealer's license is $550.00 for residents and $2,200.00 for nonresidents. LA R.S.
56:306.2(A)(1)

A wholesale/retail seafood dealer's license is valid for one year, beginning on January 1 of each calendar year and expiring on
December 31 of the same calendar year. LA R.S. 56:306.3(A)

A wholesale/retail seafood dealer's license may be purchased at any time of the year for the current license year and from No-
vember 15 for the immediately following license year. LA R.S. 56:306.3(B)

The department may also authorize the purchase of a wholesale/retail seafood dealer's license for a four-year period at four times
the cost of the annual license fee. LA R.S. 56:306.3(C)

Wholesale/retail seafood dealers shall buy directly from commercial harvesters validly licensed in Louisiana, and when purchas-
ing fish for which a permit is required of the commercial harvesters, such dealers shall purchase only from those commercial
harvesters possessing a valid permit. Wholesale/retail seafood dealers validly licensed in Louisiana, and in the case of wholesale/
retail seafood dealers purchasing fish from out-of-state sellers and bringing the fish into Louisiana, shall purchase only from those
persons from whom a wholesale/retail seafood dealer can legally purchase fish in the state of purchase, and from no one else. LA
R.S. 56:306.4(A)(1)

Each wholesale/retail seafood dealer who purchases fish from a licensed commercial fisherman shall record the sale on the three-
part receipt form provided for in LA R.S. 56:303.7. The dealer shall copy the name and license number on the receipt form. The
dealer, at the time of the sale, shall provide the commercial fisherman with a sales receipt which shall be one part of the three-
part receipt form. All wholesale/retail seafood dealers shall comply with the records requirements contained in LA R.S. 56:306.5.
LA R.S. 56:306.4(A)(2)

Wholesale/retail seafood dealers can sell to anyone within or without the state. LA R.S. 56:306.4(B)

Retail Seafood Dealer License

>

A wholesale/retail seafood dealer's license is valid for one year, beginning on January first of each calendar year and expiring on
December thirty-first of the same calendar year. LAR.S. 56:306.3(A)

A retail seafood dealer's license may be purchased at any time of the year for the current license year and from November 15 for
the immediately following license year. LA R.S. 56:306.3(B)

The department may also authorize the purchase of a retail seafood dealer's license for a four-year period at four times the cost
of the annual license fee. LA R.S. 56:306.3(C)

Restaurants and retail grocers shall buy directly only from wholesale/retail seafood dealers licensed in Louisiana. When a restau-
rant or retail grocer purchases fish from an out-of-state seller and brings the fish into the state, he shall buy directly from those
persons from whom he can legally purchase fish in the state of purchase. When a restaurant or retail grocer buys fish from an out-
of-state seller and brings the fish into the state, the restaurant or retail grocer shall be licensed in accordance with the provisions
of R.S. 56:306 and shall possess a valid transport license when bringing such fish into the state.LA R.S. 56:306.4(C)(1)
Restaurants and retail grocers who only purchase fish, whether fresh, frozen, processed, or unprocessed, from a licensed whole-
sale/retail seafood dealer and only sell such fish fully prepared by cooking for immediate consumption by the consumer, need not
be licensed in compliance with the provisions of this Subpart. LA R.S. 56:306.4(C)(2)
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Transport License
> Operators and drivers of any form of commercial transport, except common carriers, who are in the act of loading, unloading, or
transporting fish shall have in their possession at least one of the following licenses:
1. A commercial fisherman's license.
2. A wholesale/retail dealer's license.
3. Atransport license. LA R.S. 56:307(A)
> Transport license requirements shall not apply to fish or fish products which are the result of processing as defined in LA R.S. 56:8.
LA R.S. 56:307(C)
> The cost of a transport license is eighty-three per vehicle and can only be purchased by a person holding a valid Louisiana com-
mercial fisherman's license or valid Louisiana wholesale/retail dealer's license. LA R.S. 56:307.1(A)
> The transport license shall be in the name of and bear the license number of the purchaser and shall state "transport license". LA
R.S. 56:307.1(B)
» The transport license may be applied for in the same manner and is valid for the same one-year period as that of the purchaser's
license. LA R.S. 56:307.1(C)
> The department may also authorize the purchase of a four-year transport license at four times the cost of the annual license fee.
LA R.S. 56:307.1(D)
> A person transporting fish under privilege of a transport license is prohibited from buying or selling, by any means whatsoever,
any species of fish. The provisions of this Section shall not apply to a person transporting fish under the privilege of a Louisiana
transport license purchased in connection with a Louisiana wholesale/retail dealer's license when that person buys fish for or on
behalf of the wholesale/retail dealer to whom such transport license was issued and only transports such fish to that wholesale/
retail dealer. LA R.S. 56:307.2(A) and (B)
> A validly licensed commercial fisherman or wholesale/retail dealer may purchase any number of transport licenses. LA R.S.
56:307.3
> Transport licenses are freely transferable between vehicles, but the licensee remains responsible for all activities taking place
under authority of that license. LA R.S. 56:307.5

> "Trotline" means a line which is four hundred forty yards or less to which hoop drops are tied at various intervals or gangions and
hooks are attached and which may be retrieved manually or by electric or hydraulic haulers. LA R.S. 56:8(140)

» Commercial finfish may be taken with pole, line, the device known as a yo-yo, the device known as a trigger device, handline, with
any trotline wherein hooks are not less than 24 inches apart, approved slat traps, cans and minnow traps, with legal seines and
nets, with bows and arrows, or by any skin diver in saltwater or freshwater, when submerged in water and using standard spearing
equipment, and by no other means except as provided in Subsection C of this Section. In the saltwater areas of the state as defined
in R.S. 56:322(A) and (B), commercial finfish may be taken by means of rod and reel. Violation of this Paragraph constitutes a class
three violation. LA R.S. 56:320(B)(1)

> No person shall take or possess fish taken by means of spears, poisons, stupefying substances or devices, explosives, guns,
tree-topping devices, lead nets, except as provided in R.S. 56:329(B), electricity, or any instrument or device capable of producing
an electric current used in shocking said fish; except a barbless spear or a multi-pronged barbed gig that may be used in salt water
for taking flounder. No person shall take or possess game fish taken by means of snagging devices, not including bow and arrow.
It shall be unlawful to possess any of the prohibited instruments, weapons, substances, or devices set out hereinabove with the
intent to take fish in violation of the provisions of this Section. LA R.S. 56:320(C)(1)

> No person shall use or deploy within the state territorial waters bandit gear or longline gear. A person may possess bandit gear or
longline gear aboard a vessel within state territorial waters so long as such gear is not in use or deployed to take fish. No person
shall possess fish taken within the state territorial waters using bandit gear or longline gear. LA R.S. 56:320(C)(2)

> It shall be unlawful for any person to use or employ any aircraft including fixed wing aircraft, dirigibles, balloons, helicopters, or
any other form of aerial surveillance in the airspace of this state to assist in the taking of finfish except in the fisheries of menha-
den and herring-like fish as defined in Title 76, Section 311 of the Louisiana Administrative Code. Any aircraft, boat, or vessel and
equipment utilized in the taking of finfish and any fish taken or possessed, except in the fisheries of menhaden and other her-
ring-like fish, contrary to the provisions of this Subsection shall be subject to confiscation. Violation of this Subsection constitutes
a class 5-A violation. LA R.S. 56:320(G)

> No person shall use, possess, or have in his possession, or have aboard any vessel, a gill net, trammel net, strike net, or seine in
the saltwater areas of the state as defined in LA R.S. 56:322(A) and (B), except as provided in LA R.S. 56:318 and 320.2. A violation
of the provisions of this Section shall constitute a class six violation. LA R.S. 56:320.1(A) and (B)

> No person shall set, maintain, take, or attempt to take fish from any trotline of which any segment of the staging line measures in
excess of four feet where any portion of any hook extends above the surface of the waters of any of the bodies of waters within
the state of Louisiana. However, this Section shall not apply to White Lake in Vermilion Parish and Grand Lake and Lake Misere in
Cameron Parish. Any violation of the provisions of this Section shall constitute a class two violation, LAR.S. 56:32. LAR.S. 56:321(A)
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> No trawling shall be permitted in inside waters during the closed season. No vessel may pull more than the following trawl rigging
in inside waters:

a. One trawl which shall not exceed fifty feet in length along the cork-line and sixty-six feet along the lead line and in addition,
one test trawl.

b. Two trawls which shall not exceed twenty-five feet along the cork-line, thirty-three feet along the lead line, and have trawl
doors no larger than eight feet in length and forty-three inches in height and, in addition, one test trawl.

c. Two trawls which shall not exceed twenty-five feet along the cork-line, thirty-three feet along the lead line, and have no more
than two outer trawl doors no larger than eight feet in length and forty-three inches in height and no more than two inner
sled doors, and in addition, one test trawl. LA R.S. 56:495.1(A)(1)

> It shall be legal for a vessel in Breton and Chandeleur Sounds to pull no more than one or two trawls, either or both of which
cannot exceed sixty-five feet along the cork-line and eighty-two feet along the lead line in length, plus one test trawl. LA R.S.
56:495.1(A)(2)

> Fishing with a butterfly net or skimmer net shall be prohibited in inside waters during the closed season. LA R.S. 56:495.1(B)

> In outside waters, no vessel shall pull more than four trawls and one test trawl. LA R.S. 56:495.1(C)

> The commercial taking of Black Drum, Sheepshead, Southern Flounder and other saltwater finfish species (other than Red Drum,
spotted seatrout and mullet which may not be taken with this gear, and other than pompano taken under R.S. 56:406 and LAC
76:VI1.703 regulations) with a pompano strike net is prohibited except by special permit issued by the Department of Wildlife and
Fisheries, hereby designated as a restricted species strike net permit. This permit is required in addition to the pompano strike net
license required by law. LAC 76:349 (A)

> The commission shall establish a maximum annual quota for the commercial harvest of finfish taken within Louisiana waters or
landed in Louisiana.

> The commercial taking or harvesting of Red Drum is prohibited within Louisiana waters at this time. The Louisiana Wildlife and
Fisheries Commission can establish seasons if finfish stocks are deemed harvestable. LAR.S. 56:325.3(A)(1)

> The following are the legal size limits on commercial fish. No person shall take or possess these fish under or over the prescribed
sizes for commercial purposes. Fish of the prescribed legal size may be taken, had in possession, or sold in unlimited quantities,
provided there is compliance with all other requirements of the law. Any commercial fish under the minimum prescribed size or
over the maximum prescribed size shall be returned immediately to the waters from which taken without avoidable injury. No
person shall sell, purchase, barter, trade, or exchange, or attempt to sell, purchase, barter, trade, or exchange, any commercial
species under the minimum prescribed size or over a maximum prescribed size or creel limit. Any commercial species upon which
there is no specific size limit may be taken in any size or quantity. Notwithstanding any other provisions stated above, commercial
fish under the legal size may be taken from privately owned ponds, impoundments, or waters by the owner thereof or his autho-
rized representative and may be sold to other persons for purposes of stocking private waters, ponds, or impoundments. LA R.S.
56:326(A)

> All saltwater finfish except tuna, swordfish, and sharks possessed by a commercial fisherman shall have the head and caudal fin
intact until set or put on shore or when sold. All saltwater finfish shall be measured in accordance with applicable law. LA R.S.
56:326(E)(1)(a)

> The commercial taking or landing of Red Drum in Louisiana is prohibited. LA R.S. 56:325.3(B)

> No person shall waste any fish of this state. As used in this Section, "waste" means the harvesting of any fish for commercial pur-
poses which results in the excessive killing of such fish. LA R.S. 56:409.1(A)

> Excessive killing shall be defined as "the killing resulting from taking or attempting to take any fish in excess of what the pos-
sessor thereof can process, utilize, or transport from the fishing grounds. Shrimp and shrimping operations are excluded." LAC
76:VII.313.B

> No person shall purchase, sell, exchange, or offer for sale or exchange, or possess or import with intent to sell or exchange any
game fish as defined in R.S. 56:8. LA R.S. 56:327(A)(1)

> The commercial taking or landing of Red Drum in Louisiana is prohibited. LA R.S. 56:325.3(B)

» Except as provided in Paragraph (2) of this Subsection, no obstructions including trawls, skimmer nets, butterfly nets, fyke nets,
wings or leads, seines, gill nets, or trammel nets which interfere with the free passageway for fish as defined herein shall be set
within five hundred feet of the mouth of any inlet or pass, or within five hundred feet of any water control structures, dams, or
weirs. LA R.S. 56:329(B)(1)
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» Trawling, skimming, or butterflying on White Lake in Cameron and Vermilion parishes and Grand Lake in Cameron Parish from
official sunset to official sunrise is hereby prohibited. LA R.S. 56:410

> No person shall set or use any trammel net, gill net, or strike net for the taking of fish in that portion of Calcasieu Lake located in
Cameron Parish including that portion of the Calcasieu Ship Channel which actually adjoins Calcasieu Lake, West and East Pass of
Calcasieu River, and Turner's Bay during the hours after the official sunset on Friday and before the official sunset on Sunday of
each week during the period from May first through September thirtieth of each year. LA R.S. 56:410.2 (A)

> The taking of fish, shrimp, and other seafood from the waters of the Lake Catherine and Lake Pontchartrain Sanctuary by use of
trawls, skimmer nets, butterfly nets, seines, or traps or other netting, with the exception of cast nets, drop nets, or scoop nets, is
hereby prohibited. LA R.S. 56:804(B)

> The areas within a 1/4-mile radius on the lake side only of the Lambert, Grand Bayou, Mangrove, and Peconi water control struc-
tures (otherwise identified as Structures No. 5, 1, 8 and 4 respectively), and the area within a 1/8-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 1/4-mile radius on the
lake side only of the mouths of West Cove Bayou, West Cove Canal and the Sabine Refuge Headquarters Canal where they empty
into Calcasieu Lake; and the area within a 1/4-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 method,
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. LAC 76:VII.333

> Commercial fishing is prohibited in the following areas:
. Elmer’s Island Wildlife Refuge LAC 76:111.337
. Salvador/Timken Wildlife Management Area LAC 76:XIX.111.A
- Pointe aux Chenes Wildlife Management Area except in Cut Off Canal and Wonder Lake LAC 76:XIX.111.A
- Marsh Island Wildlife Refuge LAC 76:111.310.4
. State Wildlife and Paul J. Rainey Refuges LAC 76:111.323.A.4
- White Lake Wetlands Conservation Area LAC 76:111.335
- Rockefeller Wildlife Refuge LAC 76:111.309.5
- Isle Dernieres Barrier Island Refuge LAC 76:111.331

» Commercial fishing is prohibited in the following coastal National Wildlife Refuges:
. Big Branch Marsh National Wildlife Refuge
. Bayou Sauvage National Wildlife Refuge
. Breton National Wildlife Refuge
. Delta National Wildlife Refuge
- Mandalay National Wildlife Refuge
- Shell Keys National Wildlife Refuge
- Lacassine National Wildlife Refuge
. Cameron Prairie National Wildlife Refuge
- Sabine National Wildlife Refuge
> Jean Lafitte National Historical Park and Preserve
. Commercial fishing allowed by permit only.

All saltwater finfish except tuna, swordfish, and sharks possessed by a commercial harvester shall have the head and caudal fin intact
until set or put on shore or when sold. All saltwater finfish shall be measured in accordance with applicable law. LA R.S. 56:326(E)

(1)(a)

> It shall be unlawful for any person to knowingly and intentionally use or employ any net to encircle a vessel or to otherwise know-
ingly and intentionally use or employ any vessel or fishing gear to interfere with the lawful fishing of another. LA R.S. 56:320(1)(1)

> It shall be unlawful for any person to knowingly and intentionally use or employ any vessel or recreational gear to interfere with
the lawful commercial fishing of another. LA R.S. 56:320(1)(2)

> The secretary of the Department of Wildlife and Fisheries is authorized to adopt rules and regulations in accordance with the
Administrative Procedure Act establishing standards for the packaging of seafood in Louisiana for wholesale or retail sale. Those
standards may govern the quality, contents, and weight of all seafood packaged in this state. The Louisiana Seafood Promotion and
Marketing Board may make recommendations to the secretary for standards for the packaging of seafood. For purposes of this
Section, retail sale shall not include food service establishments which only serve food prepared for on premises or off premises
consumption as defined by LA R.S. 40:5.5(E). LA R.S. 56:578.10
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> Shipments containing fish shall be plainly marked, the tags or certificates to show the date and names of the consignor and the
consignee, with an itemized statement of the number of pounds of fish and the names of each kind contained therein. Bills of
lading issued by a common carrier for such shipments shall state the number of packages which contain fish, and the date and
names of the consignor and consignee, with an itemized statement of the number of pounds of fish and the names of each kind
contained therein. Shipments of fish of any species and fish products shall be subject to inspection by enforcement agents of the
department while in transit and upon leaving the state. LA R.S. 56:307.7(A)

> Wholesale/retail seafood dealers, restaurants, and retail grocers shall keep, in the English language the following (LA R.S.
56:306.5(A)):

- Records of the quantity and species of fish acquired, the date the fish was acquired, and the name and license number of the
wholesale/retail seafood dealer or the out-of-state seller from whom the fish was acquired. When creel limits apply to commer-
cial species, records shall also indicate the number by head count of such species of fish. LA R.S. 56:306.5(A)(1)

- Records of the quantity 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. LA R.S. 56:306.5(A)(2)

> Wholesale/retail seafood dealers purchasing or acquiring fish from commercial fisherman shall complete a commercial receipt
form. The commercial receipt form shall be a three-part form signed by both the commercial fisherman and the wholesale/retail
seafood dealer or his designee, attesting to that the information required to be provided by each is correct. One part of the receipt
form shall be retained by the wholesale/retail seafood dealer, one part shall be given to the commercial fisherman at the time of

the transaction, and one part shall be transmitted to LDWF as provided for in R.S. 56:306.6. LA R.S. 56:306.5 (B)(1)

> Required records must be maintained for three years and shall be open to inspection by LDWF. LA R.S. 56:306.5(C)

> Each wholesale/retail seafood dealer shall, on or before the 10th of each month, make a return to the department of all commer-
cial receipt forms representing actual transactions from every commercial fisherman during the preceding month. All commercial
receipt forms submitted by a dealer shall be accompanied by a monthly submission sheet signed by the wholesale/retail seafood
dealer certifying that the transactions submitted represent all of the transactions by that dealer from commercial harvesters for
that particular month. LA R.S. 56:306.6(A)

> A commercial fisherman selling fish under a fresh products license shall record all information required on trip tickets, except
that the fresh products license number shall be recorded in place of the wholesaler/retailer seafood dealer’s license number. The
fresh products licensee shall complete monthly returns to LDWF as specified for wholesale/retail seafood dealers. The commercial
fisherman shall sign each commercial receipt form attesting that the information provided therein is correct. LA R.S. 56:303.7(C)

> Each restricted species strike net permit holder shall on or before the tenth of each month file a return to the department on

forms provided or approved for the purpose, the pounds of Black Drum from 16 to 27 inches, the number of Black Drum over 27

inches, the pounds of Sheepshead and the pounds of flounder taken commercially during the preceding month, the gears used

for harvest, and the commercial dealers to whom these were sold. Monthly reports shall be filed, even if catch or effort is zero.

LAC 76:349 (B)

> There is hereby established the Louisiana Finfish Task Force to study and monitor the finfish industry and to make recommenda-
tions to the Wildlife and Fisheries Commission, the Department of Wildlife and Fisheries, and other state agencies for the maxi-
mization of benefit from that industry for the state of Louisiana and its citizens. LA R.S. 56:301.10(A)
> The task force shall be composed as follows:
. The governor or his designee.
. Three members appointed by the secretary of the Department of Wildlife and Fisheries as follows:
- One member who is a fisheries biologist.
- One member who is an enforcement agent.
- One member who is an economist.

. The commissioner of the Department of Agriculture and Forestry or his designee.

. The secretary of the Louisiana Department of Health or his designee.

- Three members and three alternate members appointed by the governor each of whom shall possess a commercial fisherman's
license with a "certified" endorsement pursuant to LA R.S. 56:303(E), with three to be selected from a list of six nominees
submitted by the Louisiana Shrimp Association and three to be selected from a list of six nominees submitted by the Delta
Commercial Fisheries Association.

. One member appointed by the governor who is an active Louisiana dock buyer of finfish.

. Three members and three alternate members appointed by the governor each of whom shall possess recreational freshwater
and saltwater fishing licenses, with four to be selected from a list of eight nominees submitted by the Coastal Conservation As-
sociation Louisiana and two to be selected from a list of four nominees submitted by the Louisiana Chapter of the Bass Anglers
Sportsman Society (B.A.S.S.).

. One member of the Senate appointed by the president of the Senate.

. One member of the House of Representatives appointed by the speaker of the House of Representatives. LA R.S. 56:301.10(B)
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> The members appointed pursuant to the provisions of Paragraphs (B)(l) through (4) of this Section shall be nonvoting members.
In addition, they shall not be considered members of the task force for determination of the number of members necessary for a
guorum and for establishing the presence of a quorum. LA R.S. 56:301.10(C)

> The task force shall adopt bylaws under which it shall operate, and five voting members of the task force shall constitute a quorum
sufficient to conduct meetings and business of the task force. The governor shall appoint the chairman of the task force for a peri-
od of one year, and thereafter the task force shall elect a chairman from its membership and may seek and receive assistance from
universities within the state in the development of methods to increase production and marketability of finfish. The members of
the task force shall serve without compensation; however, the task force may receive the same reimbursement of travel expenses
for attending the meetings as is allowed for other state employees' travel, except all legislative members of the commission shall
receive the same per diem and travel allowance for attending meetings of the task force or any meeting thereof as is normally
provided for members of the legislature. LA R.S. 56:301.10(D)

> The task force is hereby charged with responsibility to do the following:

- Coordinate efforts to increase finfish production and marketability.

- Provide for the study of the decline in finfish marketability and market price, provide for the study of the impacts of imported
finfish on the domestic market, assist in the development of a state finfish inspection program, assist in the development of a
Louisiana finfish certification and branding program, and make recommendations to the Wildlife and Fisheries Commission, the
Department of Wildlife and Fisheries, the Department of Natural Resources, the Department of Agriculture and Forestry, and
the Louisiana Department of Health for implementation of policies to help enhance the domestic finfish industry.

. Make recommendations with respect to issues pertaining to the finfish industry and finfish production to the various state
agencies charged with responsibility for differing elements of the finfish industry in this state, including the Department of
Wildlife and Fisheries, the Department of Natural Resources, the Coastal Protection and Restoration Authority, the Louisiana
Department of Health, the Department of Agriculture and Forestry, and the legislature.

. Develop markets and marketing strategies for the development and expansion of markets for finfish harvested from Louisiana
waters.

- Represent the interests of the Louisiana finfish industry before federal and state administrative and legislative bodies on issues
of importance to the Louisiana finfish industry.

- Contract for legal services to represent the interests of the Louisiana finfish industry in judicial, administrative, and legislative
proceedings.

. Perform any acts deemed necessary and proper to carry out its duties and responsibilities. LA R.S. 56:301.10(E)

> Recognizing that the commercial fishing industry in Louisiana has reached an ebb economically, creating an environment which
has or could place, not only commercial harvesters, but also wholesale and retail dealers in dire economic straits, which situa-
tion could have an extreme economic impact on the state economy as a whole if nothing is done to alleviate the situation, and
recognizing that there exist barriers and impediments to the economic well-being of the commercial fishery industry in Louisi-
ana and recognizing that among these barriers and impediments, the virtual void in this state of any cohesive, coordinated and
comprehensive seafood promotion and marketing effort and stratagem has a significant negative impact on the seafood industry,
the Legislature of Louisiana does hereby establish the Louisiana Seafood Promotion and Marketing Board in an effort to aid the
industry in two vital aspects--product promotion and marketing development. LA R.S. 56:578.1(A)

> The purpose of this Subpart, then, is to enhance the public image of commercial fishery products, thereby promoting the con-
sumption of these products and, further, to assist the seafood industry, including commercial harvesters and wholesale and retail
dealers, in market development so as to better utilize existing markets and to aid in the establishment of new marketing channels.
Attention to the promotion and marketing of non-traditional and underutilized species of seafood would be inherent in the pur-
pose of the council established herein. LAR.S. 56:578.1(B)

> A certification program for Louisiana wild fish, as defined in LA R.S. 56:8, and for Louisiana wild seafood products which are taken,
harvested, or landed in Louisiana. LAC 76:1.701

> Must possess one of the following resident or nonresident Louisiana licenses: commercial fisherman’s license; senior commercial
fisherman’s license; fresh products dealer license; seafood wholesale/retail dealer; or seafood retail dealer. LAC 76:1.701.C.1.a

> Wholesale/retail dealers must have their facility located within Louisiana. Retailers are not required to have their facility located
within Louisiana. LAC 76:1.701.C.1.b

> Eligible participants not requiring an LDWF license include in-state restaurants or grocers who only sell seafood that is fully pre-
pared by cooking for immediate consumption by the consumer, and all out-of state retailers. LAC 76:1.701.C.1.c

> Must possess and be in compliance with all other state and federal permits, licenses, and laws regarding the buying, acquiring, or
handling, from any person, by any means whatsoever, any species of fish or seafood products, whether fresh, frozen, processed,
or unprocessed, for sale or resale, whether on a commission basis or otherwise. LAC 76:1.701.C.1.d
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> Product considered eligible to possess the LWSCP logo must meet the following criteria:

- Eligible wild seafood includes crab, oysters, freshwater finfish, saltwater finfish, crawfish, and shrimp. Seafood must be wild-
caught, taken from Louisiana waters or from the U.S. Gulf of Mexico (Gulf) and any other adjacent state waters, and landed in
Louisiana. Farmed and/or aquaculture products are excluded from program participation. LAC 76:1.701.C.2.a

. Seafood must be taken by a Louisiana licensed commercial fisherman. Seafood must be landed in Louisiana and either be sold
under an LWSCP-participating fish products dealer license, or be purchased and/or physically acquired by a wholesale/retail
seafood dealer participating in the LWSCP. Transfer of product throughout the supply chain must be between LWSCP partici-
pants until the product has been placed in sealed and LWSCP-labeled retail packaging. LAC 76:1.701.C.2.b

. Seafood commingled with any other seafood that does not meet the above requirements, domestic or foreign, shall be prohib-
ited from possessing the LWSCP label. LAC 76:1.701.C.2.c

RECREATIONAL RED DRUM REGULATIONS

Recreational License Requirements; Definitions

A.(1) Any person eighteen years of age or older engaged in an activity that involves hunting, fishing, or accessing property owned
by the department for which a license is required shall have in their immediate possession a valid, original license, or an effective
license number, together with a form of personal identification, and shall show such license and identification upon request to a
duly authorized agent of the department. R.S. 56:3000(A)

Recreational Fishing Licenses; Fees

Fishing Licenses:

(1) Resident licenses including bona-fide residents, active and native-born retired members of the United States Armed Forces,

including the Louisiana Army National Guard or the Louisiana Air National Guard, and nonresident students:

. Hook and line license - $5.00/year (allows using a pole, hook and line, without a reel and without using artificial bait, dip nets,
landing nets, minnow traps, crab nets, or crab lines)

. Basic fishing license - $17.00/year (includes all legal recreational freshwater gear)

. Saltwater fishing license - $15.00/year (includes all legal recreational saltwater gear)

. Charter three-day saltwater fishing license - $20.00

. Charter three-day freshwater fishing license - $10.00

(2) Nonresident licenses:

. Basic fishing license - $68.00/year (includes all legal recreational freshwater gear)

. Saltwater fishing license - $60.00/year (includes all legal recreational saltwater gear)
. Five-day basic fishing - $30.00(includes all legal freshwater recreational gear)

. Five-day saltwater fishing - $30.00 (includes all legal saltwater recreational gear)

. Charter boat three-day saltwater fishing license - $20.00

. (Charter boat three-day freshwater fishing license - $10.00

> Freshwater and saltwater recreational fish may be taken by means of rod, fishing pole, hook and line, trolling line, handline, bait
casting, fly casting apparatus, crawfish nets, by use of devices known as yo-yos or trigger devices, bow and arrow, recreational
hoop nets, recreational wire nets, recreational slat traps, standard spearing equipment used by a skin diver sport fishing in salt-
water or freshwater when submerged in the water, recreational pipes, recreational buckets, recreational drums, recreational
tires, and recreational cans, and by no other means except a barbless spear or a multi-pronged barbed gig that may be used in
saltwater for taking flounder. Recreational wire nets and recreational hoop nets authorized for use under the provisions of this
Section shall be used only in the geographical areas of the state designated as freshwater under the provisions of LA R.S. 56:322.
LA R.S. 56:320(A)(1)

> No person shall take or possess fish taken by means of spears, poisons, stupefying substances or devices, explosives, guns,
tree-topping devices, lead nets, except as provided in LA R.S. 56:329(B), electricity, or any instrument or device capable of pro-
ducing an electric current used in shocking said fish; except a barbless spear or a multi-pronged barbed gig that may be used in
salt water for taking Southern Flounder. LA R.S. 56:320(C)(1)

> No person shall use or deploy within the state territorial waters bandit gear or longline gear. A person may possess bandit gear or
longline gear aboard a vessel within state territorial waters so long as such gear is not in use or deployed to take fish. No person
shall possess fish taken within the state territorial waters using bandit gear or longline gear. LA R.S. 56:320(C)(2)
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Recreational harvest of Red Drum is permitted year round. LAC 76:VII.3.363.A

> The daily take and possession limit for Red Drum (Sciaenops ocellatus) caught recreationally within or without Louisiana waters
shall be 4 fish per day. LAC 76:VI1.3.363.A(1)

> The minimum legal size for the recreational taking of Red Drum shall be 18 inches total length with the mouth closed. The max-
imum legal size for the taking of Red Drum shall be 27 inches total length when measured with the mouth closed. Possession of
Red Drum over the prescribed maximum size of 27 inches total length with the mouth closed, is prohibited. LAC 76:VI1.3.363.A(2)

> Captain and crew members shall not retain a bag limit of Red Drum while operating or representing themselves as a charter ves-
sel or headboat. Captain and crew may engage in fishing activity to assist passengers to catch, retrieve, or land Red Drum, or to
demonstrate to passengers how to catch Red Drum. LAC 76:VI1.3.363.A(3)

> A recreational saltwater fisherman in possession of a valid basic and saltwater license or an equivalent license that grants both
basic fishing and saltwater fishing privileges may possess twice the daily bag limit of Red Drum; however, no person shall be in
possession of over the daily bag limit while fishing or while on the water, unless such recreational saltwater fisherman is aboard a
trawler engaged in commercial fishing for a consecutive period of longer than twenty-five hours. 56:325.1(A)(3a)

> A fisherman who holds and is in possession of a valid recreational fishing license and can demonstrate to the department's satis-
faction use of a boat launch located south of U.S. Highway 90 and that the fisherman has been actively on the water or at a remote
camp that can be accessed only by water for two days or more may possess up to the possession limit of filleted Red Drum. The
filleted fish shall have sufficient skin remaining on the fillet to allow for identification of the species and shall be segregated by
species into plastic bags or plastic containers that are marked by species to allow easy identification, the date caught, and the
name and license number of the person who took the fish. R.S. 56:325.1(A)(3b)

> The possession limit for Red Drum taken south of U.S. Highway 90 shall be three times the daily take limit when the fisherman
holds and is in possession of a valid recreational fishing license and can show a landing receipt from a public boat launch located
south of U.S. Highway 90 that demonstrates to the satisfaction of the department that the fisherman has been actively on the
water or at a remote camp that can be accessed only by water for two days or more. The fish shall be kept whole or whole gutted
in separate bags for each species of fish. The bags shall be marked with the date the fish were taken, the species, the number of
fish contained in the bag, and the name and license number of the person taking the fish. The fish shall only be in the possession
of the person who took the fish. However, no fisherman shall be actively fishing or engaged in fishing while in possession of more
than the daily take limit. R.S. 56:325.1(A)(4)

> No saltwater sport fisherman shall take or possess at any one time in the Louisiana territorial waters extending to the outermost
boundary limit of the Federal Exclusive Economic Zone any Red Drum under the prescribed minimum size nor over the maximum
prescribed size and daily bag limit. Any Red Drum under the minimum prescribed size or over the maximum prescribed size and
daily bag limit shall be returned immediately to the waters from which taken without avoidable injury. R.S. 56:325.1(A)(4b)

> No person shall sell or barter any fish that has been taken recreationally or under the authority of any type of recreational fishing
license or with any recreational gear. LA R.S. 56:302.10(A)

> All saltwater recreational finfish shall have the head and caudal fin intact until set or put on shore. All saltwater recreational finfish
shall be measured in accordance with applicable law. LA R.S. 56:325.2(A)

> No person shall possess any finfish parts, such as filleted fish, while aboard a vessel on the water. For the purpose of consumption
at sea aboard the harvesting vessel, a person shall have no more than two pounds of finfish parts per person on board the vessel,
provided that the vessel is equipped to cook such finfish and such finfish does not exceed applicable bag limits. LA R.S. 56:325.2(B)

It shall be unlawful for any person to knowingly and intentionally use or employ any vessel or recreational gear to interfere with the
lawful commercial fishing of another. LA R.S. 56:320(1)(2)
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APPENDIX XI. Chronology of Major Changes to Louisiana’s Red Drum Fisheries

Regulations

The commercial Red Drum fishery was underutilized and there
were some gear regulations in place. Minimum bar mesh regu-
lations of 1.5 inches for saltwater gillnets, 1 inch for the inside
wall of saltwater trammel nets, and 0.875 inches for saltwater
fish seines were in place. All nets used in the fishery were re-
stricted to maximum lengths of 2,000 feet. Recreational fisher-
man were required to possess a basic fishing license to harvest
Red Drum. Changes in gear, size, daily, and possession limits,
and licensing requirements following 1976 are listed chronolog-
ically below. Prior to 1976 the fishery was virtually unregulated.

Monofilament webbing banned in all saltwater nets except on
board properly permitted vessels while engaged in the Pompa-
no and Black Drum underutilized species program. Maximum
net lengths of 1,200 feet established. Established a minimum
mesh size of 2 inches bar for saltwater gillnets, and minimum
bar meshes of 1 inch for the inside wall of saltwater trammel
nets and 1 inch for saltwater fish seines.

Established a minimum mesh size of 3 inches bar on the outer
layer of saltwater trammel nets.

All saltwater trammel nets to consist of three layers. Imple-
mented a minimum mesh size of 1-inch bar for saltwater fish
seines.

> Recreational creel limit of 50 fish (combined Red Drum and
Spotted Seatrout) established. One-day limit in possession.
No minimum size limit but a maximum of two fish over 36
inches total length established.

> Possession of a saltwater fishing license required for all an-
glers fishing south of the officially established “saltwater line”
for saltwater species.

> Commercial slot limit with a minimum of 16 inches total
length and a maximum of 36 inches total length established.

> Required minimum bar mesh sizes of 1 % inches for saltwater
gillnets and 15/8 inches for the inside wall of saltwater tram-
mel nets and a maximum mesh size of 12 inches bar for the
outside wall of trammel nets. Mandated a mesh size of 1-inch
bar for fish seines.

> Recreational size limit adjusted to no more than two fish over
30 inches total length allowed, still no minimum size limit.
Creel remains unchanged.

> Commercial 30-inch total length maximum size limit estab-
lished. Ban on vessels carrying purse seines to possess Red
Drum established.
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> Recreational slot limit established with a minimum size lim-
it of 14 inches total length and no more than two fish over
30 inches maximum total length allowed. Creel remains un-
changed.

> Commercial slot limit changed to 18-inch total length mini-
mum size and 30-inch total length maximum size. Quota of
1.8 million pounds established.

> Established a minimum bar mesh size of 1% inches for the
inside wall of saltwater trammel nets and 1 % inches for salt-
water fish seines.

> January - Recreational minimum size limit changed to 15
inches total length. Creel and maximum size and over max-
imum size allotment remain unchanged.

> February - Commercial harvest quota reached and commer-
cial harvest closed. Recreational harvest closed as well, over
concerns of overfishing.

> July - Recreational creel limit changed to five fish per person,
recreational harvest re-opened July 21. Recreational slot limit
changed to a 16 inches total length minimum size and a 27
inches total length maximum size with one fish over 27 inch-
es allowed within the creel limit. Commercial harvest mora-
torium established for three years.

> Gamefish status granted to Red Drum.

Per R.S. 56:325.3(B), Commercial harvest moratorium extended
indefinitely. Gamefish status granted to Red Drum permanently.

> Entanglement nets banned in saltwater areas of the state,
with some limited exceptions, most of which expired in 1998.
Required possession of a Marine Resources Conservation
Stamp by all saltwater anglers (three-year period with auto-
matic expiration in 1998).

Per R.S. 56:325.1(B)(2): Recreational saltwater fishermen in
possession of a valid basic and saltwater license, may possess
twice the daily bag limit of Red Drum and Spotted Seatrout.
However, no person shall be in possession of over the daily bag
limit while fishing or while on the water, unless such recreation-
al saltwater angler is aboard a trawler engaged in commercial
fishing for a consecutive period of longer than 25 hours.

Per R.S. 56:325.1(A)(4): The possession limit for Red Drum and
Spotted Seatrout taken south of U.S. Highway 90 shall be three
times the daily take limit when the fisherman holds and is in
possession of a valid recreational fishing license and can show a
landing receipt from a public boat launch located south of U.S.
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Highway 90 that demonstrates to the satisfaction of the depart-
ment that the fisherman has been actively on the water or at a
remote camp that can be accessed only by water for two days
or more. The fish shall be kept whole or whole gutted in sepa-
rate bags for each species of fish. The bags shall be marked with
the date the fish were taken, the species, the number of fish
contained in the bag, and the name and license number of the
person taking the fish. The fish shall only be in the possession
of the person who took the fish. However, no fisherman shall
be actively fishing or engaged in fishing while in possession of
more than the daily take limit.

Per R.S. 56:325.1(A)(3)(b): Notwithstanding the provisions of
Subparagraph (a) of this Paragraph and R.S. 56:325.2(A) and (B),
a fisherman who holds and is in possession of a valid recreation-
al fishing license and can demonstrate to the department’s sat-
isfaction 5-27 use of a boat launch located south of U.S. High-
way 90 and that the fisherman has been actively on the water
or at a remote camp that can be accessed only by water for
two days or more may possess up to the possession limit of fil-
leted Red Drum, Spotted Seatrout, and Southern flounder. The
filleted fish shall have sufficient skin remaining on the fillet to
allow for identification of the species and shall be segregated by
species into plastic bags or plastic containers that are marked
by species to allow easy identification, the date caught, and the
name and license number of the person who took the fish. The
Spotted Seatrout fillets shall be no less than 10 inches in length
and the Red Drum shall be no less than 14 inches in length. The
fish shall be in the possession only of the person who took the
fish. However, no fisherman shall be actively fishing or engaged
in fishing while in possession of more than the daily take limit.

Recreational minimum size limit changed to 18 inches total
length. Retention of Red Drum over 27 inches total length pro-
hibited. Daily bag and possession limit changed to 4 fish per an-
gler. Captain and crew members prohibited from retaining a bag
limit of Red Drum while operating or representing themselves
as a charter vessel or headboat. Captain and crew may engage
in fishing activity to assist passengers to catch, retrieve, or land
Red Drum, or to demonstrate to passengers how to catch Red
Drum
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APPENDIX XII. Penalties for Regulatory Violations

Classes of violations vary by legislative statute or Commission rule. Penalties for each class of violation are below (LA R.S. 56:31-
37.1):

Class One: First offense - fine of $50, imprisonment for no more than 15 days, or both; second offense - fine of $75-250, imprison-
ment of 30-60 days, or both; third and subsequent offenses - fine of $250-550 and imprisonment of 30-90 days

Class Two: First offense - fine of $100-350, imprisonment of no more than 60 days, or both; second offense - fine of $300-550 and
imprisonment of 30-60 days; third and subsequent offenses - fine of $500-750, imprisonment of 60-90 days, and forfeiture of any-
thing seized in connection with the violation

Class Three: First offense - fine of $250-500, imprisonment of no more than 90 days, or both; second offense - fine of $500-800,
imprisonment of 60-90 days, and forfeiture of anything seized in connection with the violation; third and subsequent offense - fine
of $750-1,000, imprisonment of 90-120 days, and forfeiture of anything seized in connection with the violation. In addition to any
other penalty, for a second or subsequent violation of the same provision of law the penalty imposed may include revocation of the
permit or license under which the violation occurred for the period for which it was issued and bar the issuance of another permit
or license for that same period.

Class Four: First offense - fine of $400-950, imprisonment of no more than 120 days, or both; second offense - fine of $750-999 and
imprisonment of 90-180 days; third and subsequent offenses - fine of $1,000-5,000 and imprisonment of 180 days to two years. All
Class Four penalties include forfeiture of anything seized in connection with the violation.

Class Five-A: First offense - fine of $500-750 and imprisonment of 15-30 days; second offense - fine of $750-1,000 and imprison-
ment of 60-90 days; third and subsequent offenses - fine of $750-1,000 and imprisonment of 90-120 days. All Class Five penalties
include forfeiture of anything seized in connection with the violation. In addition, the license under which the violation occurred
shall be revoked and not reinstated at any time during the period for which it was issued and for one year thereafter.

Class Five-B: First offense - fine of $350-500 and imprisonment of 30 days; second offense - fine of $500-1,000 and imprisonment of
60 days; third and subsequent offenses - fine of $1,000-2,000 and imprisonment of 90 days. All Class Five penalties include forfeiture
of anything seized in connection with the violation. In addition, the license under which the violation occurred shall be revoked and
not reinstated at any time during the period for which it was issued and for one year thereafter.

Class Six: For each offense, a fine of $900-950, imprisonment of no more than 120 days, or both, as well as forfeiture of anything
seized in connection with the violation.

Class Seven-A: For each offense, a fine of $5,000-7,500, imprisonment for one year, or both, as well as forfeiture of anything seized
in connection with the violation.

Class Seven-B: For each offense, a fine of $5,000-7,500 and imprisonment for one year, as well as forfeiture of anything seized in
connection with the violation.

Class Eight: For each offense, a fine of $5,000-7,000 and imprisonment for 60 days to six months.

In addition to all other penalties, anyone convicted of Class 1-4, 6, and 7 violations may have their license under which the violation
occurred revoked for the period for which it was issued. LA R.S. 56:38(A)

In addition to all other penalties, violators shall forfeit any Spotted Seatrout seized in connection with their violation upon convic-
tion. LA R.S. 56:39

Anyone who kills, catches, takes, possesses, or injures any wildlife or aquatic life in violation of Title 56, regulations adopted pursuant
to Title 56, or a federal statute or regulation governing fish and wildlife, or, through the violation of any other state or federal law or
regulation, kills or injures any wildlife and aquatic life, is liable to the state for the value of each wildlife and aquatic life, unlawfully
killed, caught, taken, possessed, or injured. LA R.S. 56:40.1
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