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Preface

The Gulf States Marine Fisheries Commission (Commission) was established by the Gulf States Marine
Fisheries Compact under Public Law 81-66 approved May 19, 1949. Its charge is to promote better
management and utilization of marine resources in the Gulf of Mexico.

The Commission is composed of three members from each of the five Gulf States. The head of the
marine resource agency of each state is an ex officio member. The second is a member of the legislature.
The third is a governor-appointed citizen with knowledge of or interest in marine fisheries. The offices of
the chairman and vice chairmen are rotated annually from state to state.

The Commission is empowered to recommend to the governor and legislature of the respective states
action on programs helpful to the management of marine fisheries. The states, however, do not relinquish
any of their rights or responsibilities to regulate their own fisheries as a result of being members of the
Commission.

One of the most important functions of the Commission is to serve as a forum for the discussion
of various problems and needs of marine management authorities, the commercial and recreational
industries, researchers, and others. The Commission also plays a key role in the implementation of the
Interjurisdictional Fisheries (IJF) Act. Paramount to this role are the Commission’s activities to develop
and maintain regional profiles and plans for important Gulf species.

The Management Profile for Gulf of Mexico Red Drum is a cooperative planning effort of the five Gulf
states under the IJF Act. Members of the task force contributed by drafting individually-assigned sections.
In addition, each member contributed his/her expertise to discussions that resulted in revisions and led
to the final draft of the profile.

The Commission made all necessary arrangements for task force workshops. Under contract with the
National Marine Fisheries Service (NMFS), the Commission funded travel for state agency representatives
and consultants other than federal employees.

Throughout this document, metric equivalents are used wherever possible with the exceptions of
reported landings data and size limits which, by convention, are reported in English units. Recreational
landings in this document are Type-A and Type-B1 and actually represent total harvest, as designated
by the NMFS. Type-A catch are fish that are brought back to the dock in a form that can be identified by
trained interviewers and Type-B1 catch are fish that are used for bait, released dead, or filleted —i.e., they
are killed, but identification is by individual anglers. Type-B2 catch are fish that are released alive — again,
identifications are by individual anglers and are excluded from the values in this profile.
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B
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°C
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DMS
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EFH

FWC/FMRI/FWRI
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ft
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NL
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Standard Error
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Standard Length

State-Federal Fisheries Management Committee

Spawning Potential Ratio

Technical Coordinating Committee

Turtle Exclusion Device

Total Length

Texas Parks and Wildlife Department

Technical Task Force

Texas Territorial Sea
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year(s)
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Chapter 1
SUMMARY

Red Drum (Sciaenops ocellatus) occur from northern Mexico all along the Gulf Coast,
around peninsular Florida and up to Massachusetts and are one of the largest and most popular
nearshore fisheries in the southeastern United States. Red Drum support both recreational
and commercial fisheries throughout much of its geographic range; however, due to severe
overfishing in the 1980s, sale of wild Red Drum are now prohibited in most of the Gulf states. In
the U.S., Red Drum stocks are generally split for management purposes between the Gulf and the
Atlantic Coast. This management profile will focus on Red Drum occurring in the Gulf of Mexico.

Although Red Drum can be found alone as individuals, they are typically a schooling fish and can
be found ranging from a few individuals to hundreds. These large schools are most often sexually
mature adults that aggregate near Gulf passes and along beachfront habitats, as well as open water.
Juvenile Red Drum prefer to occupy the warm, shallow waters of inshore bays. In late summer and
early fall, recently matured Red Drum will move out of the estuary and join large schools nearshore
in preparation for spawning, and older, mature fish will return from offshore for spawning. As their
name implies, Red Drum have the ability to produce drumming sounds. This behavior is associated with
spawning activity when males form large spawning aggregations and actively drum to attract females.

In the Gulf of Mexico, Red Drum have long been commercially harvested as food fish, however,
declines in overall abundances in the 1980s resulted in a number of regulatory actions intended to
protect Red Drum populations and begin to rebuild the stocks across their range. At the height of the
fishery, the landings in the Gulf reached 13.7M lbs causing Congress to pass the Redfish Conservation and
Management Act of 1986. As a result, the commercial and recreational catches changed significantly as
tighter bag and size limits were put in place and all Red Drum fishing in the EEZ was eliminated. Today, only
Mississippi has a commercial quota for Red Drum allowed from state waters which is capped at 60,000 Ibs
annually. With the closure of the commercial Red Drum fisheries in most states, the recreational fishery
became the primary emphasis of management of the population. The rebuilding plan for Red Drum hinged
on the escapement rates from state waters and the five Gulf states regulated their waters accordingly.

In the Gulf, Red Drum are one of the most sought-after species targeted by recreational anglers and
combined with Spotted Seatrout (Cynoscion nebulosus), and flounder, make up the trifecta for inshore
fishing. They are easily taken by hook-and-line with minimal skill required and are great table fare. Red
Drum could be considered an ‘every person’ fish in that anyone can catch them with no restrictions
to access. They can be targeted from shore or dock anywhere along the estuary as well as by boat,
and anyone with access to sand beaches and barrier islands can surf fish, wade fish, or float and find
Red Drum. The total recreational harvest of Red Drum in Florida, Alabama, Mississippi, and Louisiana
totaled around 30M lbs by the early 2010s. Texas reports numbers of fish rather than by weight and
estimated the recreational take during the same period to be close to Alabama and Mississippi’s
annual recreational harvest by numbers. Louisiana topped all the other states at around 24M Ibs.

The most recent assessment for Red Drum in the Gulf of Mexico was SEDAR 49 (SEDAR 2016) as
a data-limited species. This is in part due to the fact that there are no data available on the offshore,
adult spawning population. However, based on escapement rates, the states have exceeded the
goals set by NOAA by the rebuilding plan but a stock status has yet to be determined. Despite the
success and total closure of the EEZ, the stock status determination requires significantly more data.
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There has been a number of efforts in the Gulf to produce Red Drum for stock enhancement
and restoration. The state of Texas released nearly 252M Red Drum by 1993 and then targeted 25M
annually through the 2000s and 15M since 2010. The aquaculture industry has yet to fully develop an
economical market for Red Drum, but there is growing interest. Globally, Red Drum are a significant
species under production throughout Asia, with China being the largest producer at around 70,000
MT (154M Ibs) by 2018. In the U.S., aquacultured Red Drum are primarily derived from China and
Vietnam, and less significant imports originating from Mexico, Argentina, Ecuador, and Central America.
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Chapter 2
INTRODUCTION

Red Drum in the Gulf of Mexico are managed by NOAA and the Secretary of Commerce through
the Gulf of Mexico Fishery Management Council under the Red Drum Fishery Management Plan (FMP)
which was implemented in 1986 and prohibited any directed commercial harvest from the EEZ (GMFMC
1986). As part of the rebuilding plan for the fishery, NOAA requested the five Gulf states manage their
respective waters for escapement rates of 20% SSB (spawning stock biomass) which was later increased
to 30% SSB. Since that time, the states have managed to exceed the target rates, but the stock remains
unassessed due to a lack of data related to the offshore population, a direct result of the complete EEZ
closure. Despite Red Drum being a “a data-limited species” in SEDAR 49, the population had reasonable
likelihood of not being overfished, but a stock status was not actually determined (SEDAR 2016).

At the October 2018 meeting of the Gulf States Marine Fisheries Commission, the State-Federal
Fisheries Management Committee directed staff to begin development of a Management Profile for Gulf
of Mexico Red Drum. The Red Drum TTF was established in the Spring of 2019 and included representation
from each of the state marine resource agencies and others as needed. The introductory meeting of
the Red Drum TTF took place in Mobile, Alabama in June 2019. The TTF met again in November 2019
in St. Petersburg, Florida and reported on the progress drafting the various sections of the Profile. The
remaining members of the TTF which included the recreational and commercial reps and the social
and economic seats were filled. The TTF was scheduled to meet again in mid-March 2020 in Texas but
the COVID pandemic necessitated the canceling of the meeting. The TTF held a few conference calls
throughout 2020 and 2021, but with most of the state agencies shutdown and under stay at home orders,
progress was slow. The TTF finally met in person in December 2021 in Gulf Shores, Alabama and again,
in person, in May 2022 in Pensacola, Florida for their last meeting. Most of the sections were complete
and under review and the TTF set a goal of August 2022 to provide the Management Profile to the
Commission’s Technical Coordinating Committee (TCC) in anticipation of their review of the draft for
action in October 2022. The final draft was sent to the TCC by the Red Drum TTF in early October, but
review was extended until later in the year and a final vote was taken via email in early December.

IJF Program and Management Process

The Interjurisdictional Fisheries Act (IFA) of 1986 (Title lll, Public Law 99-659) was approved by Congress
to: (1) promote and encourage state activities in support of the management of interjurisdictional fishery
resources and (2) promote and encourage management of interjurisdictional fishery resources throughout
their range. Congress also authorized federal funding to support state research and management projects
that were consistent with these purposes. Additional funds were authorized to support the development
of interstate management plans by the marine fishery commissions.

After passage of the IFA, the Commission initiated the development of a planning and approval
process for the management profiles and plans. Since the Gulf Commission has no regulatory authority, all
authority resides with the state agencies. Three options exist for profiles or plans within the Commission’s
IJF Program depending on the needs identified by the state management agencies:

(1) Biological Profile
A Biological Profile contains the elements related to the species itself (biology and habitat)
and a brief overview of the fisheries that exist in each state (landings, effort, economics, and a
description of participation). This option is provided when biological or fisheries data is limited
or unavailable to provide any type of evaluation of the fishery or population. Research and data
needs will be highlighted and presented for state agency consideration.
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(2) Management Profile
A Management Profile contains the same elements as the Biological Profile plus the addition
of any state information related to the stock status but not a regional stock assessment. The
Management Profile will identify research and data needs as well as management considerations
which are optional for the states should a need arise to change existing management scenarios
or to conduct a stock assessment for the resource in the future.

(3) Fishery Management Plan

A Fishery Management Plan is the final option should a state or particular sector within the
fishing community request a formal stock assessment be facilitated by the Commission. This may
be useful only to the states who do not already have their own state-derived management plans
or stock assessments and need a traditional FMP for certification or other purposes. Along with
a regional assessment will be recommendations on management goals and objectives as well as
a suite of potential biological reference points for management which are available to the state
as options. The Commission’s Fishery Management Plans continue to have no authority over the
states in how they manage their fisheries and participation in development does not obligate any
agency to implement the goals, objectives, or reference points for management.

Regardless of which document type, once the profile or plan has received final approval from either
the TCC or the Commissioners, the document will be published electronically and made available on the
Commission webpage.

The TTF is composed of a core group of scientists from each Gulf state and is appointed by the
respective state directors who serve on the Commission. Also, a TTF member from each of the
Commission’s standing committees (Law Enforcement, Habitat Advisory, Commercial Fisheries Advisory,
and Recreational Fisheries Advisory) is appointed by the respective committee. In addition, the TTF may
include other experts in economics, socio-anthropology, population dynamics, and other specialty areas
when needed. The TTF is responsible for development of the management plan/profile and receives
input in the form of data and other information from the DMS and the SAT.

Once the TTF completes a profile or plan, it enters the Commission’s review process and, at any
point, may be returned to the TTF for modification or further revision. In the case of a management
plan, the document will be released for a voluntary public review and comment. After public review, the
document and all comments are considered by the Commission who may accept the existing draft, accept
the draft with modification, or reject the draft and return it to the TCC or the TTF for further revision.
Once approved by the Commission, the plan is submitted to the Gulf states for consideration as potential
measures for research or management in their respective states.

The profile/plan process has evolved to its current form as outlined below:
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Biological Profile and Management Profile Review

DMS
HSC
A I TCC
LEC «  TIF > Approval
"
CRFAP
SAT

DMS = Data Management Subcommittee

SAT =5tock Assessment Team

HSC = Habitat Subcommittee

LEC = Law Enfarcement Committes

CREAP = Comm/Rec Fishery Advisory Committee
TTF = Technical Task Force

TCC = Technical Coordinating Committee

Fishery Management Plan Review

DMS Public
HSC I ‘/ Comment \
LEC H'\]‘TF o TCC < S-FF.M(..‘ GSMFC
W Commission Approval
CRFAP I \ Outside
SAT Review*

DMS = Data Management Subcommittee

SAT = Stock Assessment Team

HSC= Habitat Subcommittee

LEC = Law Enforcement Committee

CRFAP= Comm/Rec Fishery Advisory Committes
TTF=Technical Task Force

TCC = Technical Coordinating Committee

S-FFMC = State-FederalFisheries Management Committes
GSMFC =Gulf StatesMarine Fisheries Commission
*Qutside Review = standing committess, trade
associations, general public

Management Profile Objectives
The objectives of the Management Profile for Gulf of Mexico Red Drum are:

1. To summarize, reference, and discuss relevant scientific information and studies regarding the
management of Red Drum in order to provide an understanding of past, present, and future ef-
forts.

2. Todescribe the biological, social, and economic aspects of the Gulf of Mexico Red Drum fisheries.

3. To review state and federal management authorities and their jurisdictions, laws, regulations,
and policies affecting Red Drum.
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4. To ascertain optimum benefits of the Red Drum fisheries of the U.S. Gulf of Mexico to the region
while perpetuating these benefits for future generations.

5. To identify gaps in the knowledge regarding the species or the fisheries and suggest to the states

research needs or improvements in fishery-dependent and fishery-independent data collection
to enhance management strategies for Red Drum in the future.
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Chapter 3
DESCRIPTION OF STOCK(S) COMPRISING THE MANAGEMENT UNIT

Introduction

Red Drum (Sciaenops ocellatus) is one of the largest and most popular nearshore fisheries in the
southeastern United States. Red Drum support both recreational and commercial fisheries throughout
much of its geographic range; however, due to severe overfishing in the 1980s, sale of wild Red Drum
is now prohibited in most of the Gulf states. While most adult Red Drum are typically found in offshore
waters, the adult stock also inhabits estuaries and nearshore state waters along with the juvenile and
sub-adult populations. Red Drum can be found all along the U.S. Atlantic Coast and Gulf of Mexico. This
management profile will focus on Red Drum occurring in the Gulf of Mexico.

Geographic Distribution

Red Drum occur from around Tuxpan in central Mexico (Simmons and Breuer 1962, Yokel 1966, Castro-
Aguirre 1978) all along the Gulf Coast, around peninsular Florida and up to Massachusetts (Matlock
1980, Murphy and Taylor 1990, Porch et al. 2002; Figure 3.1) and were introduced into several Caribbean
countries including Martinique and the Bahamas (Chakalall 1993). This species has also been introduced
outside the Atlantic where they have established populations off Reunion (Letourneur et al. 2004), Israel
(Golani and Mires 2000, Galil 2007, Golani et al. 2015), and Singapore (Sasaki 2000). There are reports
of some commercial landings from the southeastern Mexican states of Campeche and Yucatan but it is
unclear if these were in the native range or introduced/escaped fish (CONPESCA 2013).

In the U.S., Red Drum stocks are generally split for management purposes between the Gulf and the
Atlantic Coast. Genetic studies suggested that the Gulf population exhibits high heterozygosity (Ramsey
and Wakeman 1987) and is effectively one stock (see Genetics). Further work by Gold et al. (1993) and
(1999) indicated a weak differentiation of subpopulations across the northern Gulf of Mexico and the
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..n.‘;’”‘ 1
. j I 2o
Red Drum Distribution
I Juvenile and Adult

Figure 3.1 Distribution of Sciaenops ocellatus native range in the western Atlantic basin from the
South Atlantic to Tuxpan, Veracruz, Mexico.
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southeastern Atlantic Ocean. More recent studies indicate slight divergence across the specific regions
along the Gulf, but until more definitive work is completed on the offshore population, the Gulf remains
a single stock. Additionally, conventional tagging studies of Red Drum in the Gulf have not reported
individuals mixing across regions from the Gulf into the Atlantic (see Migration and Movement).

Biological Description

Red Drum are characterized by their elongated bodies, general bronze coloring, and a distinctive
ocellated black spot at the base of the caudal fin. Although several similar spots (or none) may occur,
one on both sides of the body is typically present. Red Drum coloration can range from a dark copper to
a silvery-red that fades to a lighter cream or white on the ventral side of the fish (Wenner 1992). Their
coloration likely helps them blend into the shallow water mud and sand bottoms where they forage.

Red Drum are primarily estuarine and have a slightly subterminal mouth lacking barbels. Their
subterminal mouth allows them to feel the bottom while foraging. They have long, pointed pharyngeal
teeth which aid Red Drum in consuming prey such as shrimp and crabs (Grubich 2000).

Classification
The following classification is a complete outline of the species according to ITIS (Linnaeus 1766).

Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Deuterostomia
Phylum Chordata
Subphylum Vertebrata
Infraphylum Gnathostomata
Superclass Actinopterygii
Class Teleostei
Superorder Acanthopterygii
Order Perciformes
Suborder Percoidei
Family Sciaenidae
Genus Sciaenops
Species Sciaenops ocellatus

The current scientific name for Red Drum is Sciaenops ocellatus (Linnaeus 1766); Sciaenops (Greek
skiaina or skion + ops = a fish) and oceallatus (Latin ocellatus = having small eyes). Synonyms include the
previous name Perca ocellate (Linnaeus 1766) which was changed to Sciaenops ocellate (Linnaeus 1766),
the misspelling Sciaenops ocellata, and the incorrect name Lutjanus triangulum (Lacepede 1802).

Many common names exist for S. ocellatus; however, the accepted common name in the U.S. is ‘Red
Drum’ (Page et al. 2013). Other local names include redfish, reds, bull red, channel bass, and spot tail.
Puppy red and rat red are also common names usually referring to juvenile Red Drum. The complete list
of common and market names from around the world can be found in Table 3.1.

Morphology
Descriptions of Red Drum early life stages have been described based on wild collections and
laboratory reared fish (Welsh and Breder 1923, Pearson 1929, Fowler 1952, Jannke 1971, Holt et al.
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Table 3.1 Common and market names of Sciaenops ocellatus used around the world (Froese and
Pauly 2022).

Common Name Country of Origin Language (Dialect) th:::\:ade
Red trommefisk Denmark Danish Vernacular No
Channel bass UK English Vernacular No
Channel bass u.s. English Vernacular No
Red Drum Taiwan English Vernacular No
Red Drum Mexico English AFS No
Red Drum UK English FAO No
Red Drum u.s. English AFS No
Redfish u.s. English Vernacular No
Spotted bass UK English Vernacular No
Tropical sea bass Australia English Vernacular No
Tropical sea bass UK English Vernacular No
Punarumpukala Finland Finnish Vernacular No
Tambour rouge France French FAO No
Red Drum Germany German Vernacular Yes
Roter Trommler Germany German Vernacular Yes
Roter Umberfisch Germany German Vernacular Yes
Tambour Rouge Germany German Vernacular Yes
RBIEVOEE China Mandarin Chinese FAO No
Redhavgjgrs Norway Norwegian Vernacular No
Corvindo-de-pintas Portugal Portuguese Vernacular No
Corvina Mexico Spanish Vernacular No
Corvineta ocelada Mexico Spanish AFS No
Corvindn ocelado Mexico Spanish Vernacular No
Corvindn ocelado Spain Spanish FAO No
RoOd havsgos Sweden Swedish Vernacular No
R6d trumfisk Sweden Swedish Vernacular No

1981) and were compiled by Johnson (1978) but did not include egg descriptions. The majority of this
material is borrowed heavily from Johnson (1978) unless otherwise noted. In personal communications,
several hatchery managers that work with Red Drum often refer to fish as larvae as long as they have a
notochord and most consider larvae as not able to feed on zooplankton. After the development of the
caudal peduncle they may refer to them as post-metamorphic, postlarvae, or fry, however, each had a
different juvenile definition. For many, complete mouth and digestive system allows fish to feed on live
food and makes them juveniles.

For the purposes of this document, we are using a combination of life history stage descriptions
which include information published by Pearson (1929), Yokel (1966), Johnson (1978), and Holt et al.
(1981a) which are divided into the following categories. Length ranges are not provided due to variation
in physical length estimates in the literature for each stage (Table 3.2).

1. Embryo - Developmental stages [in the egg] to the moment of hatching or birth.
2. Prolarvae - A larval fish still bearing yolk.



Table 3.2 Summary of published designation for Red Drum life stages from ecological and hatchery

work.
Larvae
Authors Location Juvenile Subadult
Prolarvae Postlarvae
Pearson 1929 Texas <7 mm? > 40 mm? 750 mm?
Welsh and Breder Atl Coast <58 mm? >120 mm?
1923
South
Yokel 1966 . <7mmSL 7-42 mm SL >42 mm SL
Florida
Johnson 1978 NE to Gulf 4.0-7.9 mm? 25-150 mm? 422;:90
Peters and >200 mm
McMichael 1987 Florida <8 mm SL >8 mm SL (epter the
fishery)
Rooker et al. 1997 Texas >20 mm SL
Krebs and .
Turingan 2003 East Florida <4,5mmSL >4.5mm SL
Smith and Fuiman
2003 Texas 2.7-25.0 mm TL

!Lengths were only reported as ‘length’
2Lengths were summarized for various authors so measurements were mixed SL and TL.

[98)

Postlarvae - A larval fish following absorption of yolk.

4. Larvae — A more general description of recently hatched fish that haven’t fully developed their
gut; includes pro- and postlarvae.

5. Fry — Early fish that have a complete mouth, gut, and anus and can feed on zooplankton.

Juvenile (Fingerling)/Subadult - Young fish look similar to adult.

7. Adult - Mature fish with developing or developed gonads, or spent fish, or one which has spawned.

o

Eggs
Holt et al. (1981a) described the eggs of Red Drum raised in the laboratory (Figure 3.2). Their
descriptions are as follows:

“Fertilized eggs of Red Drum were buoyant and usually contained one oil globule; about
one-fourth contained 2-6 oil globules. Eggs were spherical with a clear and unsculptured
chorion. Oil globules were yellow to amber in preserved samples but clear and colorless
in live specimens. The perivitelline space varied in size but was generally less than 2% of
the egg diameter.

Diameters of 75 live eggs averaged 0.93 mm (0.86-0.98 mm) and those of 50 preserved
eggs averaged 0.95 mm (0.86-1.07 mm). Diameters of oil globules averaged 0.27 mm
(0.24-0.31 mm) in live eggs and averaged 0.30 mm (0.22-0.36 mm) in preserved eggs. The
number of oil globules decreased with embryonic development, indicating coalescence.”
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Figure 3.2 A). Late stage egg of Red Drum. B). 1-hr posthatch larvae (2.37 mm SL). C). 36-hr
larvae (2.37 mm SL). (Figure 1 from Holt et al. 1981a

The authors further reported three stages of eggs; early (0-12 hr), middle (12-24 hr), and late (24-29
hr). The stages describe the changes to the oil globules and development of the embryo until the point of
hatching. More information can be found in detail in Holt et al. (1981a).

Larvae
Red Drum larvae ranging from 4.0-4.9 mm TL were summarized in Johnson (1978) (Figures 3.3 and
3.4).

“At 4-5 mm finfold well developed, dorsal and anal fins not distinct; pectoral present
throughout development and pelvicfins not evident. Atabout 7 mm only a small membrane
between anus and anal fin remaining on finfold [Pearson 1929].

Figure 3.3 A). Four-day old larva of Red Drum (2.49 mm SL). B). Eight-day old larva (3.46 mm SL).
C). Thirteen-day old larva (5.11 mm SL). Scale = | mm. (Fig 2 from Holt et al. 1981a).
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Figure 3.4 Red drum. A). Larva, 7.0 mm TL, preopercular spines not shown (HWP). B). Larva, 6.5
mm SL, note notochord pigment spots. C. Juvenile, 11.0 mm TL. (A and C: figs. 4-5 from Pearson
1929; B: fig. 24B from Jannke 1971) (Reproduced from Fig. 144 from Johnson 1978).

Pigmentation: At 4-5 mm one or several prominent groups of melanophores or pigment
patches present, one ventrally along posterior end of anal fin base, one at origin of the
second dorsal fin, and one ventral, slightly posterior to anus [Pearson 1929]. Internal
pigment along notochord, suggested in several drawings, often pronounced in specimens
4.1-7.9 mm; about 10 marks from anus to caudal peduncle providing a good character for
identification ([H.W. Powles personal communication] HWP).”

Juveniles
Johnson (1978) summarized juvenile descriptions of Red Drum (Figure 3.5) from 25-150 mm as
follows:

“At 25 mm scales and teeth evident [Pearson 1929].

Pigmentation: At 25-40 mm color pattern quite distinctive; ground color pale brown,
somewhat silvery in fresh specimens; a distinct row of 5-7 brown blotches, usually smaller
than eye, along lateral line, one on opercle, one behind, 2 or 3 under dorsal fin, and
one on caudal peduncle; a fainter row of these blotches along back from nape to caudal
peduncle, the number varying; series of dark brown pigment dots along base of caudal
fin, and a series of chromatophores along base of anal fin; membrane of spinous dorsal
punctulate with dark brown; soft dorsal with similar, less distinct markings [Welsh and
Breder 1923, Pearson 1929]. At 36 mm a pronounced chromatophore enlargement occurs
dorso-laterally at base of caudal fin, which is the first appearance of the ocellated black
spot characteristic of the adult (however, it is elsewhere reported that this spot is not
evident until 50-60 mm). Brown lateral blotches generally remain to about 150 mm but
becoming less distinct by 120 mm and may be lost earlier [Pearson 1929, Hildebrand and
Schroeder 1928].
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Figure 3.5 Sciaenops ocellata, Red drum. A). Juvenile, 24.0 mm TL. B). Juvenile, 42.0 mm TL.
C). Juvenile, ca. 70 mm SL. (A and B: figs. 6-7 from Pearson 1929; C: fig 21 from Fowler 1945?)
(Reproduced from Fig. 145 from Johnson 1978). *Fowler cite should be Fowler 1940.

Characterized by absence of chin barbels and presence of one or more spots at base of
upper part of caudal fin [Hildebrand and Schroeder 1928] pectoral fin more pointed than
that of Micropogonias undulatus, caudal fin less pointed [Simmons and Breuer 1962].”

Adults

Adult Red Drum are quite distinct and vary greatly in their color and spot patterns. They may be
dark brown to olive or golden, even silvery depending on the time of year and area they are taken from
(estuarine vs offshore). Male Red Drum can become “dark red to bluish-gray” above the lateral line and
pale white below during courtship and spawning in the hatchery (Arnold et al. 1977). Unusual color and
patterns of Red Drum are described in detail in Anomalies and Abnormalities.

Johnson (1978) summarized the adult Red Drum descriptions which follow:

“D. X-l, 23-25 [Hildebrand Schroeder 1928, Miller and Jorgenson 1973]; A, 1l, 7-8 [Topp and
Cole 1968, Miller and Jorgenson 1973, Hildebrand Schroeder 1928, Miller and Jorgenson
1973]; C. 9 + 8, procurrent rays 8-10 + 7-10 [Miller and Jorgenson 1973, Topp and Cole
1968]; V. I, 5 [Topp and Cole 1968]; scales 40-45 in a lateral series [Hildebrand Schroeder
1928]; vertebrae 10 + 15 [Topp and Cole 1968, Miller and Jorgenson 1973], pleural ribs 8,
epipleural ribs 7 [Topp and Cole 1968]; gills rakers 4-5 + 7-9 [Chao 1976]; branchiostegals 7
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[Hildebrand Schroeder 1928]; teeth small conical in jaws, set in bands, outer row teeth of
upper jaw slightly enlarged; lower jaw teeth subequal ([L.N. Chao personal communication]
LNC); no teeth on vomer, palatines, or tongue [Jordan and Evermann 1896-1900].

Head 2.8-3.3, depth 3.3-3.9in SL; snout 3.3-3.8, eye 3.1-4.7 [Hildebrand Schroeder 1928],
maxillary 2.5 [Jordan and Evermann 1896-1900], interorbital 3.7-4.6, pectoral fin 1.5-1.8
in head [Hildebrand Schroeder 1928].

Body elongate [Hildebrand Schroeder 1928], and rather robust, not much compressed
[Jordan and Evermann 1896-1900]; back moderately arched; ventral outline nearly
straight; head rather long and low; snout conical; mouth horizontal, lower jaw included
[Hildebrand and Schroeder 1928]; lower jaw with five pores, without barbels; maxillary
almost reaching below posterior margin of eye (LNC). Scales rather large, strongly ctenoid
[Hildebrand and Schroeder 1928]; no scales on soft dorsal fin [Hildebrand and Schroeder
1928, Jordan and Evermann 1896-1900]; scales of breast embedded, cycloid [Jordan and
Evermann 1896-1900]. Dorsal fin continuous, with a deep notch between the spinous and
soft portions ([L.N. Chao personal communication] LNC); dorsal spines rather stiff, pungent;
second anal spine thick, much shorter than longest soft rays; posterior margin of caudal fin
straight to slightly concave; pectoral fin as long as pelvic fin. Preopercular margin serrate in
smaller specimens, becoming entire in specimens of about 9-13 kg [Jordan and Evermann
1896-1900].

Pigmentation: May be silvery, grayish, bronze, coppery, yellow, and sometimes almost
black; often silvery or copperish in Gulf, darker in muddy bays; each scale with a dark
center, forming rather obscure, irregular, undulating brown stripes along scale rows
[Hildebrand and Schroeder 1928, Jordan and Evermann 1896-1900]; one to several (most
frequently 1) jet black spots at base of caudal and below the soft dorsal fin above lateral
line [Simmons 1969, Hildebrand and Schroeder 1928, Jordan and Evermann 1896-1900];
dorsal and caudal fins dusky; anal and pelvic fins white; outer part of pectoral fin bright
rusty [Hildebrand and Schroeder 1928].”

General Behavior

Adult Red Drum can be found singly or in schools (Overstreet 1983). They can be found in schools
ranging from a few individuals to schools numbering in the hundreds. These large schools are most often
sexually mature adults that can be found in aggregations near Gulf passes and along beachfront habitats, as
well as open water. Juvenile Red Drum prefer to occupy shorelines, shallow water, and seagrass meadows
(Matlock 1987), typical of inshore bays. They will forage for invertebrates in and on the substrate using
their subterminal mouths to find prey. When they engage in this behavior in very shallow water, this
can result in a behavior known as “tailing” (Matlock 1987), during which their heads are down near the
substrate (Yokel 1980) and their bodies and tails are extended upwards with their tails breaching the
surface of the water. Anglers fishing shallow water habitat will often observe this behavior from schools
of feeding Red Drum. In seagrass habitats, small schools of Red Drum can be found in open areas within
the seagrass meadows. Red Drum will use these unvegetated areas as points of ambush for prey using
this edge habitat. They are worthy opponents for anglers and will put up a dogged fight on rod and reel.
Although they rarely breach the surface during a fight, they will make determined runs on medium tackle
before coming to hand.
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In late summer and early fall, recently matured Red Drum will move out of the estuary and join large
schools nearshore in preparation for spawning (Pearson 1929). Anglers know this phenomenon as the
fall “Redfish Run”, and many anglers take advantage of the opportunity to catch these mature spawning
fish. Anglers can find schools of recently matured Red Drum schooling up on grass flats, foraging before
exiting to the Gulf. The fish do not venture far into offshore waters and stay relatively close compared to
pelagic species that may travel many kilometers offshore (Migration and Movement). Mature Red Drum
will return from offshore waters to nearshore habitats for the annual spawning event.

As their name implies, Red Drum have the ability to produce drumming sounds (Guest and Lasswell
1978). Specialized musculature in their abdomen allows them to produce a deep, hollow drum with
their air bladders. This behavior is associated with spawning activity when males form large spawning
aggregations and actively drum to attract females. Holt (2008) identified two classes of sounds produced,
one being a low frequency rumble and the other a call made by individuals or small groups of Red Drum.

Anomalies and Abnormalities

Occasionally, Red Drum that exhibit some type of abnormality are captured by recreational anglers.
These can range from skeletal deformations that can have a significant effect on the ability of the animal
to swim and survive to abnormal colorations that likely have no effect on survival. While these fish are
occasionally documented in peer-reviewed literature, many abnormal fish are found on the internet
through fishing message boards or social media platforms.

An iconic characteristic of the Red Drum is the “spot”, or the black dot found near the tail of most Red
Drum. This spot is typically round in shape, black in coloration, and near the top of the caudal peduncle
on both sides of the fish. A commonly held belief is that this spot is an adaptation for survival, a “false
eye” that might fool a predator into attacking the tail rather than the head, thereby increasing chances of
survival if attacked (Wenner 1992). In some specimens, this spot can be out of place, absent, an odd size

Figure 3.6 Leopard pigmentation example captured by Capt. Eddie Berthelot Jr. from Golden
Meadow, Louisiana (courtesy Berthelot).
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or shape, or a specimen may have multiple spots on its body numbering from two or three extra spots to
hundreds of spots all over the body. Although rare, the latter of these occurrences can produce what is
called a “leopard” Red Drum in which hundreds of spots are distributed across the sides of the body and
tail (Figure 3.6).

Red Drum raised in aquaculture may be susceptible to abnormalities as a result of dietary deficiencies
that would not otherwise occur in the natural environment. Browning et al. (2012) reported that captive-
raised Red Drum were observed with physical abnormalities, including deformities of the spine, jaw, and
cephalic region, that were consistent with vitamin C deficiency during the larval stage. Deformities do
occur in wild fish, although rare, and can be the result of injury during developmental stages or injuries
sustained from a failed attempt by a predatory bird. Schwartz and Francesconi (1998) documented a
Red Drum suffering from kyphosis (humped) scoliosis, ankylosis (side-wise bends), and lordosis (forward
curvature) of the skeletal column (Figure 3.7). Deformities can also occur as the result of human activities
orinteraction. Post-release wounds can result from mishandling of fish by anglers and can cause wounds or
scars to the lips, mouth, and eyes. The scientific community was greatly concerned about developmental
and sub-lethal effects following the BP Deepwater Horizon disaster in 2010 in the northern Gulf. Khursigara

Figure 3.7 A). Lateral view of ‘humped’ Red Drum illustrating kyphosis scoliosis. B). Dorsal
view exhibiting radical body bends (scoliosis and ankylosis) (Figs 1a and 1b from Schwartz and
Francesconi 1998).
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Figure 3.8 Spinal curvature in larval Red Drum after exposure to weathered oil from the 2010 BP
Deepwater Horizon disaster (Figure 2 from Khursigara et al. 2017).

et al. (2017) observed craniofacial and spinal curvature after larval Red Drum were exposed to weathered
oil collected from the disaster (Figure 3.8).

Another less common abnormality is mandibular macrognathia, also referred to as pugheadedness,
an abnormality in which the upper jaw is shortened relative to the lower jaw, which can lead to an
inability to completely close the mouth. The severity of the deformity determines how much of an effect
it has on the fish (Hickey 1972). There are not many reported occurrences in the literature for Red Drum,
however, they have been reported online by anglers who capture them (Figure 3.9).

Figure 3.9 Example of mandibular macrognathia or ‘pughead’ in Red Drum captured by Brent
Dupre from Cocodrie, Louisiana (Bonin 2017).
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Physiologic Requirements

Temperature

According to Crocker et al. (1981), Red Drum eggs and newly hatched larvae are only able to tolerate
a small temperature range but are able to withstand wider temperature ranges after 10 days. Red Drum
eggs and larvae develop over a temperature range of 10-34°C (Holt et al. 1981b, Rooker et al. 1999, Perez-
Dominguez et al. 2006, Stewart and Scharf 2008) but grow optimally at 25-26°C (Holt et al. 1981b, Rooker
et al. 1999). Holt et al. (1981b) theorized that spawning success was adversely impacted when water
temperatures dropped below 20°C since they observed inactive larvae that did not attempt to capture
prey when temperatures were lower than 20°C and the larvae therefore grew very slowly. Conversely,
higher temperatures between 30-35°C were associated with poor survival of larvae (Holt et al. 1981b,
Overstreet 1983, Lee et al. 1984). Larvae and postlarvae have been collected in the wild from 18.3-31.6°C
(Yokel 1966, Perret et al. 1980, Peters and McMichael 1987, Rooker et al. 1999).

Tolerating a wide range of temperatures, juvenile Red Drum have been found in waters ranging in
temperature from 2.0-34.9°C (Perret et al. 1971, Peters and McMichael 1987, Baltz et al. 1998, Dance
and Rooker 2016). Ward and Armstrong (1980) found that juveniles preferred temperatures ranging from
10-30°C, while Dance and Rooker (2016) found juveniles were most abundant in water temperatures
between 15 and 25°C. They rarely caught juveniles in areas with water temperatures were less than
15°C. Molina et al. (2016) held juvenile Red Drum between 30-34°C in water recirculating systems for
four to five weeks with no detrimental effects. McDonald et al. (2015) examined the effect of salinity and
the upper lethal temperature tolerance of juvenile Red Drum. They found that the lethal temperature
that killed 50% of the juvenile Red Drum ranged from 36.1-37.7°C. While most Red Drum will move into
deeper waters during extreme low temperatures, large numbers have been killed in sudden severe cold
spells (Simmons and Breuer 1962, Adkins et al. 1979). Miranda and Sonski (1985) found that juveniles
stopped feeding between 7-9°C and that most juveniles died when temperatures fell lower than 4°C.

Like juveniles, adult Red Drum are also eurythermal and have been collected over a wide temperature
range from 2-33°C (Perret et al. 1980, Ward and Armstrong 1980). When winter cold fronts drop the
water temperature, adults normally move into deep water refuges (Simmons and Breuer 1962). Adult
Red Drum are considered more susceptible to lower water temperatures than juveniles (Yokel 1966).

Salinity

While examining the impact of high salinity on the survival, growth and development of Red Drum
eggs and larvae, Kesaulya and Vega (2019) found that egg hatch-out rates and larvae growth were reduced
at the lowest (28 ppt) and highest (48 ppt) salinity treatments. They reported that Red Drum eggs can
hatch within a wide range of salinities with best hatch-out and growth rates occurring between 33-43
ppt. Holt et al. (1981b) stated that the best conditions for hatching and 24-hour larval survival were 30
ppt salinity. Red Drum larvae and post-larvae collected in the Gulf were found over a salinity range of
8.0-36.6 ppt (Yokel 1966, Peters and McMichael 1987, Lyczkowski-Shultz et al. 1988). Dance and Rooker
(2016) found that larval abundance in three Texas estuaries peaked at salinities near 20 ppt but were also
abundant from 0-25 ppt in Galveston Bay.

Juvenile and adult Red Drum have been collected over a wide range of salinities from 0-55 ppt (Peters
and McMichael 1987, Molina et al. 2016) since salinity induced osmoregulation costs in Red Drum are
relatively minor (Ern and Esbaugh 2018). Red Drum are efficient osmoregulators and can tolerate abrupt
changes in salinity which is especially important to estuarine juveniles. Juvenile Red Drum can tolerate
freshwater (Crocker et al. 1981) but also tolerate warm, hypersaline conditions for several weeks with
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no apparent detrimental effects (Molina et al. 2016). Adults can also tolerate high salinity. In Louisiana,
Peterson (1986) found that juveniles preferred salinities between 16 and 25 ppt.

Dissolved Oxygen

When dissolved oxygen levels were fluctuated between 2.4-6.1 ppm as part of a 22-day experiment,
larval Red Drum were found to grow significantly less than larvae at a constant 6.4 ppm, but survival
was not affected (Perez-Dominguez and Holt 2002). Large juveniles have been reported in waters with
oxygen concentrations of 5.2 and 8.4 ppm (Barret et al. 1978). Baltz et al. (1998) found daytime dissolved
oxygen concentrations ranged from 3.7-10.2 ppm during their three-month study of juvenile Red Drum
along marsh edges in the Barataria Basin of Louisiana. Thomas (1991) found that juvenile Red Drum
survived low dissolved oxygen (0.34 ppm) when dissolved oxygen was gradually reduced over several
hours. Thomas (1991) also found that Red Drum fed poorly or not at all when dissolved oxygen values fell
below 1.5 ppm.

Reproduction

After reaching sexual maturity, Red Drum typically spawn multiple times per season throughout their
lifetime. They spawn in coastal waters, where larvae are then recruited into protected estuarine habitats
for development. Older studies regarding Red Drum reproduction include: Craig et al. (2000) on seasonal
changes in reproductive condition; Luczkovich et al. (1998) on spawning behavior; Rooker and Holt (1997)
on habitat use of newly settled Red Drum; Wilson and Nieland (1994) on the reproductive biology of Red
Drum in the northern Gulf of Mexico; Murphy and Taylor (1990) on reproduction, growth and mortality
in Florida waters; Peters and McMichael (1987) on early life history; Overstreet (1983) on the biology of
Red Drum; and Guest and Lasswell (1978) on courtship behavior and sound production.

Recent research on Red Drum reproduction in the Gulf of Mexico includes: Bennetts et al. (2019) on
sex-specific growth and reproduction (Table 3.3); Bennetts (2018) on life history characteristics and fishery
dynamics; Lowerre-Barbieri et al. (2016b) on reproductive behavior of Red Drum and its implications for
fisheries management; Nakayama et al. (2011) on the effects of batch spawning on resource competition;
Rooker et al. (2010) on population connectivity in the northern Gulf of Mexico; and Holt (2008) on
spawning sites determined by towed hydrophone array.

Size and Age at Maturity

Sexual maturity has been found to have less relation to size in Red Drum when compared to other
fishes throughout the Gulf (Table 3.3). However, findings indicate there is still a correlation that can be
observed between the two. Wilson and Nieland (1994) reported that in the northern Gulf, 50% maturity
is achieved at 690-700 mm and 4.0-4.1 kg for females and 660-670 mm and 4.0-4.1 kg for males. 100%
maturity was found in all females larger than 810 mm and 6.1 kg and in all males larger than 810 mm and
5.4 kg (Table 3.4). In Mississippi, signs of gonad development were observed in both male and female
samples beginning around 300-549 mm SL. Although, 50% maturity was not reached in either sex until
after surpassing a length of 700 mm SL (Overstreet 1983).

Bennetts et al. (2019) had similar findings in his study of the northern Gulf indicating a 50% maturity
rate at 639 mm and 638 mm for males and females respectively. However, a larger difference was found
in the length of 100% maturity, as it was found to be 788 mm in males and 865 mm in females. Murphy
and Taylor (1990), during their study off the coast of Florida showed a 50% maturity rate at the lengths of
529 mm for males and 825 mm for females. This study also showed the largest difference in size at 100%
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Table 3.3 Comparison of Red Drum reproductive characteristics across multiple studies in the

Gulf of Mexico. The sample size (n) is reported when known. Mean length at 50% maturity (L)

and age at 50% maturity (A, ) parameter estimates are given with 95% confidence intervals in
parentheses (Table 5 modified from Bennetts et al. 2019).

. wnin
Length Location Spa &
Season
673 34
o M 318 105-996 (654-695) 839 (3.0-4.0)
672 3.1
F 353 353-1,115 924
Bennetts et al. Northern (659-687) (2.8-3.3) Aug and Se
(622—659)*
FL 638
_ 1 1
F 351-1,037 (626-651)" 865
1,337 850
M ! 665 4
Wilson and Northern (1,137)? (810) Mid-Aug to
) FL 399-1,115
Nieland 1994 Gulf 262 6 850 early Sep
FlL > (810)° 4
M 323 792
Overstreet FL Mississioi Late Sep and
1983 PP Oct
F 159 792
Muroh d M 265 250-999 529 700 1-2
Tauﬁ))r 1:;0 FL Florida Sep to Oct
v F 260 200-1,049 825 850 3-5

Table 3.4 Percent maturity and numbers samples (in parentheses) of Red Drum at age, fork length,
and total weight. Specimens included were collected during the windows of August-October
1986-1991 and August-September 1992. Total sample sizes are 1,262 females and 1,137 males
(Table 2 from Wilson and Nieland 1994).

Class Female Male Class Female Male
Age (years) Fork length (mm)
1 0(0) 0(0) 750-799 95 (129) 97 (178)
2 0(8) 13 (24) 800-849 99 (216) 99 (280)
3 28 (81) 30 (148) 2850 100 (764) 100 (391)
4 71 (75) 73 (88)
5 88 (68) 100 (77) Total weight (kg)
26 100 (1,011) 100 (787) <3.00 0(45) 13 (96)
3.00-3.49 8 (24) 35 (54)
3.50-3.99 33(18) 60 (40)
Fork length (mm) 4.00-4.49 75 (28) 84 (31)
<550 0(7) 0(15) 4.50-4.99 83 (23) 90 (52)
550-599 8(13) 8 (25) 5.00-5.49 94 (33) 97 (39)
600-649 0(26) 22 (68) 5.50-5.99 95 (60) 100 (55)
650-699 24 (42) 48 (82) 6.00-6.49 98 (59) 100 (79)
700-749 82 (65) 91 (98) >6.50 100 (963) 100 (678)
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maturity between the sexes with males reaching this point at 700 mm while females did not do the same
until the length of 850 mm.

Gonadal Development

While the onset of sexual maturity in Red Drum differs slightly throughout the Gulf of Mexico, the
study performed by Wilson and Nieland (1994) showed the development of Red Drum in the northern
Gulf from Mobile Bay, Alabama to Galveston Bay, Texas. A maturity of more than 50% was found to be
achieved by both sexes by age-4. All male specimens collected at age-5 and older were found to be
sexually mature, while females did not reach 100% sexual maturity until age-6. The researchers also did
not observe any signs of reproductive regression in the samples collected, thus indicating that both sexes
retain their reproductive abilities from the time of sexual maturity until their death.

The gonadosomaticindex (GSI) is the calculation of gonad weight as a percentage of total body weight.
The formula used to determine the GSl is

GSI = (gonad weight/body weight) x 100.

GSlis commonly used to determine the investment of energy in reproduction, allowing one to determine
when spawning is most likely to occur. Wilson and Nieland (1994) found a sudden escalation in both male
and female Red Drum GSI values in the month of August in all regions that they sampled. The maximum
GSl values were achieved in September and were followed by a steep decline, reaching minimum values
in October.
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Figure 3.10 Mean (+SE) monthly gonadosomatic indices (GSI) of sexually mature Red Drum females
(red dashed line) and males (blue solid line). Specimens included were collected from September
2016-October 2017 in the northern Gulf of Mexico. Numbers above data points indicate their
respective sample sizes (Figure 5 from Bennetts et al. 2019).
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In @ more recent study, Bennetts et al. (2019) also used GSI calculations in his determination of a
Red Drum spawning season (Figure 3.10). In this study, an increase in the GSI values were observed in
both male and female Red Drum during the months of August and September. These values showed a
significant difference when compared to the much lower values of each sex during the months of July
and October. This significant variation in the values indicated an August and September spawning season
for the Red Drum sampled throughout this study. Sexually mature Red Drum younger than 5 years old
were also collected throughout the study, but the GSI values of these fish showed little to no variance
throughout the spawning months when compared to older specimens.

Gonadal Histology

As presented by Craig et al. (2000), histological examination has shown to be a more accurate
examination method than that of the GSI values when assessing gonadal development in Red Drum.
This was indicated by histological examination showing clear signs of spawning preparation in both sexes
of Red Drum, despite low GSI values still being observed in the samples collected. Furthermore, while
there are many different representations of maturity used in histological examinations, the definition
as stated by Wilson and Nieland (1994) will be used here. This definition states that female Red Drum
will be considered mature when oocytes develop to the stage of vitellogenesis. Males, however, will be
considered mature when milt can be produced from the central lumen of the testes as a result of light
squeezing.

Males

Craig et al. (2000), by use of histological examination on male specimens off the coast of Texas, showed
clear signs of testicular development that preceded the noticeable changes in GSI values. Histological
examination of males showed tubules in a regressive, inactive state during the months spanning from
November through July. However, spermatogonial proliferation in the tubules was first observed in the
month of March and continued through June. A small number of males collected during the months
of July, August, and September also histologically demonstrated all stages of spermiogenesis. All males
collected during the month of August showed signs of active spermatogenesis, while in the month of
October, nearly all collected males showed post spawning testes regression.

Bennetts et al. (2019) showed similar results, with some slight variations, during his more recent
study. Individuals collected under age-5 were shown to be physiologically mature but did not yet show
any gonadal enlargement. All spawning-capable males collected in this study during the month of October
showed signs of spermatogenic activity in the testes. However, early developing males were also captured
immediately following the spawning season from the month of October through April. These precocious
males, while still physically mature, did not contribute to spawning, likely due to missing the spawning
window.

Females

Craig et al. (2000) showed a similar trend in the histological examination of females. Samples collected
during the months of November through June showed unproductive ovaries that were small and pale.
The first appearance of more vascularized ovaries was observed in late July, with a small number of
samples collected showing oocytes in the cortical granule stage (Wallace and Selman 1981). During the
following month of August, half of the female Red Drum collected showed ovaries comprised of primary
oocytes, some even showing signs of vitellogenesis. Lastly, in the months of September and October, all
female Red Drum histologically examined were found to be in the primary oocyte stage. As sampling for
this study concluded during the month of October, no post-ovulatory females were observed.
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Just as with the male samples, more recent histological examinations by Bennetts et al. (2019)
showed similar results to those of Craig et al. (2000) but with some slight deviations. One of which was
the capture of regenerating females during the regular spawning season. Many of these females were
well over average maturity length (larger than 900 mm TL) and should have contributed to spawning.
However, the appearance of these large regenerating females during this time suggests the existence of
skipped spawning. This response was hypothesized to be the result of hormone changes, poor nutritional
conditions, or a combination of the two.

Bennetts et al. (2019) also reported the presence of all stages of oocyte development during their
histological examinations. Additionally, certain specimens taken from spawning capable females were
found to have all stages of oocyte development present concurrently. Thus, indicating the existence of
batch spawning with asynchronous oocyte development in Red Drum. Despite this, no samples taken
from actively spawning females were found to have the presence of postovulatory follicles, substantiating
the lack of daily spawning patterns in female Red Drum.

Fecundity

Red Drum are highly fecund, pelagic spawners. They are somewhat long-lived, living to >30 years old,
with some over 40 years old having been observed (Winner et al. 2014). They typically produce multiple
batches of eggs per season and are capable of producing upwards of 3 million eggs per batch (Wilson and
Nieland 1994; Table 3.5). However, marine species as fecund as Red Drum often display relatively poor
recruitment in relation to stock size (Lowerre-Barbieri et al. 2016a). Many factors aside from fecundity,
like competition for resources and environmental conditions, affect reproductive success.

Throughout the spawning season each year, Red Drum typically spawn numerous times in batches.
Batch spawning often can increase reproductive success. With temporal spacing, if one batch exhibits low
survival rates due to poor environmental conditions, later batches may be more successful if conditions
improve (Nakayama et al. 2011). If batch spawning was not utilized and a single spawning event occurred
shortly before environmental conditions became detrimental, reproductive success that season could be
nonexistent. However, batch spawning can have other negative side effects, like asymmetry in competition

Table 3.5 Comparison of age, fork length (FL) and batch fecundity (BF) ranges of Red Drum
collected in the northern Gulf of Mexico by year of capture. The number of specimens collected
each year is represented by (n) (Table 4 from Wilson and Nieland 1994).

Age range FL range BF range

(yr) (mm) (ova x 10°)
1986 8 6-21 800-964 0.75-2.54
1987 2 20-33 933-1005 1.65-1.67
1988 6 9-30 820-950 1.87-3.22
1989 23 3-24 697-999 0.16-3.27
1990 0
1991 12 5-25 760--924 0.57-3.13
1992 0
Total 51 3-33 697-1005 0.16-3.27
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for resources. Later batches may experience a disadvantage when competing with larger individuals from
earlier batches from the same season (Nakayama et al. 2011).

Bennetts et al. (2019) also noted the capture of regenerating females throughout the typical spawning
season. The existence of these large regenerating females during this period seems to suggest the
existence of skipped spawning in Red Drum. Red Drum are a long-lived species and Secor (2007) indicated
a positive correlation between skipped spawning and longevity in several other species. However, due
to their indeterminate fecundity, definitive identification of skipped spawning is difficult in Red Drum as
there is potential to recruit oocytes by the end of the spawning season despite their absence during the
peak of spawning activity (Rideout and Tomkiewicz 2011).

Spawning Season

Throughout the years, the spawning season of Red Drum has been assessed using a wide variety of
scientific analyses. These methods include the documentation of gonad histology, the observation of
gonad development, and the collection and examination of juveniles by both size and abundance. These
studies, performed throughout the Gulf have shown a late summer to autumn spawning season that is
slightly varied based on location.

Wilson and Nieland (1994) assessed the spawning season of Red Drum across the coasts of Texas,
Louisiana, Mississippi, and Alabama by way of gonad histological and GSI examination. The specimens
collected for these examinations were largely collected by purse seine throughout a period of seven
spawning seasons spanning from March 1986 through September 1992. The results of this multi-year
study were the identification of an 8-9-week spawning period beginning in mid-August and extending
into October.
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Figure 3.11 Mean and mean maximum oocyte diameters (um) for Red Drum sampled from both
the Gulf and Atlantic coasts of Florida (recreated from Figure 1 from Murphy and Taylor 1990).
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Similar findings were reported by Murphy and Taylor (1990) in Tampa Bay and Mosquito/upper Indian
River Lagoon in Florida. Throughout the period of August 1981 through March 1983, monthly samples
were collected from both commercial and recreational catches obtained through a wide variety of gears
(Figure 3.11). These researchers reported peak spawning activity of the Red Drum collected from both
Florida coasts ranged from early September through the end of October.

Bennetts et al. (2019) collected Red Drum along the coasts of Mississippi, Louisiana, and western
Alabama from September 2016 to October 2017. Sampling included both fishery-dependent (fishing
tournaments and for-hire vessels) and fishery-independent (gill nets, cast nets, and purse-seine) sources
and were all examined to determine their reproductive phase and GSI values. Based on the information
obtained from this analysis, August and September were determined to be the peak reproductive months
for Red Drum collected from the northern Gulf.

These studies confirm a late summer to early fall peak in Red Drum spawning activity with variation
which could be based on a variety of factors. Overstreet (1983) reported that both lengths and dates of
peak spawning activity almost certainly had some amount of variance based on changes in temperature,
photoperiod, or salinity. Bennetts et al. (2019) stated that their findings were also subject to change
based on factors that could have affected growth rates, such as food availability, population dynamics,
and even parasitism.

Spawning Frequency

Mature Red Drum typically spawn multiple times per season, each year from late summer into the
fall. Earlier studies suggested that females spawn four or five times per season (Wilson and Nieland
1994) at about a two-week interval (Peters and McMichael 1987). However, more recent studies suggest
that spawning may be more frequent than previously stated. Bennetts et al. (2019) suggested a Red
Drum spawning season in the northern Gulf of Mexico in August and September of 2017. Based on the
reproductive stages of female Red Drum collected, they estimated the mean spawning interval to be every
3.7 days rather than every two weeks. Collections of these spawning-capable females were over a 39-day
period, suggesting an average of 10.5 spawning events per individual in the 2017 season. Furthermore,
nearly 20% of fish collected during this spawning season were sexually mature but reproductively inactive
(Bennetts et al. 2019). In all, the majority of sexually mature Red Drum spawn numerous times throughout
the season, often in synchronous batches (Nakayama et al. 2011). However, a percentage of sexually
mature Red Drum do not spawn throughout the entire spawning season every year, and some may not
spawn at all in a given season (Bennetts et al. 2019).

Spawning Location

While adult Red Drum use a wide range of habitats (coastal and offshore), it appears that they return
to nearshore locations to spawn in the summer/fall (Overstreet 1983). Much of the research regarding
Red Drum spawning locations specifies estuarine habitats near the mouths of large embayments or other
tidal inlets as their primary spawning grounds (Overstreet 1983, Rooker et al. 2010, Lowerre-Barbieri et
al. 2016a).

However, in the eastern Gulf of Mexico, Lowerre-Barbierietal. (2019) found that spawning aggregations
consistently occurred in Tampa Bay and Charlotte Harbor, Florida. They also noted that strong spawning
site-fidelity occurred in these locations on both population and individual scales. Lowerre-Barbieri et
al. (2016a) suggest that, while adult Red Drum have a large range throughout the year, they cluster in
relatively small and consistently used estuarine spawning sites, with roughly two-thirds of adults returning
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to previously used grounds and first-time spawners exhibiting natal homing. They also found that while
Red Drum display spawning site fidelity, they may spawn at multiple sites in the same spawning season.
This spatial distribution of spawning in one season may demonstrate similar “bet-hedging” strategies to
that of the temporal distribution resulting from batch spawning (Lowerre-Barbieri et al. 2016b).

While Lowerre-Barbieri et al. (2019) and others found that Red Drum spawn in concentrated
aggregations, returning to the same sites each year to spawn (Figure 3.12), Holt (2008) suggests that this
may not always be the case. Using a towed hydrophone to detect Red Drum mating calls in the western
Gulf of Mexico, Holt (2008) found that Red Drum spawning was spread all along the nearshore region of
the central Texas Coast and was not concentrated at inlets as earlier researchers suggested (Simmons and
Breuer 1962, Jannke 1971). Holt (2008) found relatively intense drumming activity all along the coastline,
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Figure 3.12 Comparison of kernel density estimates based on acoustic tag detections of Red Drum
during non-reproductive (a) and reproductive (b) periods from data collected over 2013 and 2014,
as well as kernel density at the Tampa Bay fish aggregation site during the spawning seasons of
2013 (c) and 2014 (d). Purse seine locations (boat markers) and aggregation locations (plane
markers) are also shown. White dots are receivers in the study array and red dots are receivers in
other researchers’ arrays. Relative densities of tagged fish are indicated by the colored bar to the
right (Figure 3 from Lowerre-Barbieri et al. 2019).
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confirming that spawning may occur over the nearshore continental shelf, as Murphy and Taylor (1990)
had previously suggested.

Lowerre-Barbieri et al. (2019) and Holt (2008) conducted surveys on opposite sides of the Gulf of
Mexico (Florida versus Texas) and used different survey methods (aerial surveys and acoustic tags versus
a towed hydrophone). These differences in methods and environments may be the cause of their differing
results. It is likely that Red Drum often spawn in aggregations with fidelity to certain sites but may also
spread out and spawn along other nearshore locations.

Time of Spawning

The observations of multiple researchers found that spawning occurs primarily in the evening. In the
field setting, Holt’s (2008) towed hydrophone array recorded the highest levels of drumming activity,
which is associated with spawning, between 6:30 and 9:30pm, with little activity after 9:30pm. Activity
was randomly distributed throughout this time period without any temporal pattern (Holt 2008). Guest
and Lasswell (1978), in an observation of captive Red Drum, noted consistent drumming by males from
dusk (around 7:00pm) until sometime after spawning (around 9:45pm), with short quiet periods during
actual spawning. Both surveys found that Red Drum spawning occurs in the evenings, detectable by
behavioral patterns and mating calls, the “drumming” sound made by males.

Lowerre-Barbieri et al. (2008) indicated spawning in Florida waters occurred between 4:00 and
9:00pm based on drumming behavior in field and tank observations.

Courtship and Spawning Behavior

As indicated by their common name, Red Drum are known for the “drumming” sound that the males
produce by flexing the muscles on either side of their swim bladders (Holt 2008). They produce low-
frequency sounds previously described as “knocks” by Fish and Mowbray (1970) or “drumming” by Guest
and Lasswell (1978) and others. Sounds are only made by male Red Drum as the females do not have the
sound producing apparatus (Parmentier et al. 2014). Males have a sonic muscle that lays lateral to the
swim bladder and are absent in female Red Drum. These calls made by male Red Drum are associated
with courtship and spawning and, as such, can be regularly observed during the formation of spawning
aggregations throughout the spawning season (Guest and Lasswell 1978, Lowerre-Barbieri et al. 2016b).
Each mating call consists of multiple pulses repeated at various rates and patterns (Guest and Lasswell
1978, Holt 2008). It is unknown whether specific call patterns are associated with particular spawning
behaviors. However, the particular noise made and the consistency of frequency make the mating calls
easily recognizable by ear, with the frequency of Red Drum calls in the field consistently measured to be
around 140-160 Hz (Holt 2008, Luczkovich et al. 1998). In an observation of the spawning of captive Red
Drum, Guest and Lasswell (1978) found that males drummed constantly from dusk until shortly after
spawning, except for brief periods of quiet when the males were observed nudging a female’s urogenital
opening to induce the release of eggs. Arnold et al. (1977) reported that tank spawning by Red Drum was
predictable, noting that drumming could be heard 3-4 hrs before a spawn and the males would chase and
‘butt’ the females. Males changed color with stronger contrast as courtship intensified. Male Red Drum
would release milt just before or just after dusk in the hatchery causing the water to become cloudy.
Females would release eggs into the sperm cloud at mid-water and fertilized eggs would begin to float
10-20 minutes later.
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Larval Transport

Red Drum eggs are spawned in nearshore waters, primarily around the mouths of estuaries (Pattillo
et al. 1997). The larvae typically remain pelagic for two or three weeks, reaching approximately 7 mm SL
(Peters and McMichael 1987, Brown et al. 2000). They are then transported to inshore habitats by tidal
currents (Peters and McMichael 1987, Brown et al. 2000). Upon hatching, juvenile Red Drum tend to
remain at their natal estuaries throughout much of their early life. Only after reaching sub-adulthood will
the Red Drum then leave these estuaries in search of spawning aggregation sites where they will remain
until fully matured (Porch 2000).

Genetics

Red Drum is a popular sportfish that inhabits the Atlantic Ocean and the Gulf of Mexico. Management
has had the species under a no-take moratorium in federal waters since Amendment 2 to the Federal
Fishery Management Plan for Red Drum (GMFMC 1998) and stocks of Red Drum in the Gulf of Mexico and
along the Atlantic Ocean are managed separately. Refining the genetic boundaries has not been a priority
for federal management since the federal fishery has remained closed to this date. Genetic concerns were
raised by the Gulf states as they undertook restoration efforts through supplemental stocking (Chapter
6 — Stock Enhancement). Early work by Ramsey and Wakeman (1987) found that Red Drum exhibit high
heterozygosity as a result of Gulf-wide panmixia. Due to overfishing in the 1980s, concerns of genetic
viability were addressed by Gold et al. (1993) who determined that the genetic variability of the species
had not been affected by the intense fishing pressure.

As Texas began supplemental stocking efforts to facilitate recovery efforts of Red Drum stocks,
questions arose related to the genetic diversity of the stock with large-scale supplemental stocking efforts.
There was concern over the potential loss of genetic heterozygosity due to inbreeding and a reduction in
the effective population size in a combined natural and captive population which is known as the Ryman-
Laikre effect (Ryman and Laikre 1991). If the survivorship of hatchery raised fish exceeded natural survival,
then the genetic heterozygosity of future stocks would be reduced with the limited crosses conducted
within the hatchery. King et al. (1995) isolated a gene marker with an allele frequency that would be
rare in wild populations that could be used for direct estimation of stocking success, abundance, natural
mortality, movement and recruitment into natural populations. Genetic evidence from King et al. (1995)
suggested that biological and physical processes are not present to form discrete stocks in Texas waters.
Five geographic Texas subpopulations of Red Drum exhibited an effective absence of genetic subdivision,
high degree of genetic similarity, and homogenous allele frequencies (King et al. 1995). Carson et al.
(2009) also found no significant differences in genetic diversity among four Texas bay systems and the
genetic diversity within the bays was equal to other bay systems in the southeastern U.S. that had not
been stocked with hatchery-raised Red Drum.

Even though the genetic diversity of the wild stock is not diminished by supplemental stocking, allele
richness of hatchery released Red Drum was significantly lower than their broodfish or wild Red Drum
(Karlsson et al. 2008, Carson et al. 2014). Karlsson et al. (2008) discusses the Ryman-Laikre effect which
is a possibility in Texas waters due to non-random survival of individual releases, unequal contributions
among dam x sire combinations, or physiological conditions of time or season of release sites.

Gold et al. (1993) and (1999) indicated a weak differentiation of subpopulations across the northern
Gulf of Mexico and the U.S. Atlantic coast. Red Drum had positive autocorrelations of mtDNA haplotypes
at proximal localities and negative for distal localities for which the overall gene flow may be sufficient
to neutralize genetic differentiation (Gold and Richardson 1994). Genetic differentiation in Red Drum
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is due to isolation by increasing distance (Gold and Richardson 1994, Gold and Turner 2002), thus no
evidence of phylogeographic cohesion. Gold et al. (1999) speculated that genetic divergence stems from
environmental barriers, suitable habitat, current patterns and perhaps behavioral factors. In addition
to physical isolation by distance, isolation may also be facilitated by female philopatry and limited
movements by females.

Work by Seyoum et al. (2000) found, through mtDNA linkages showing a neighbor-joining tree based
on nucleotide divergences, that cohesion among Atlantic Ocean Red Drum was greater than that of Gulf
of Mexico Red Drum. They describe the area from Mosquito Lagoon, Florida (Atlantic coast) to Sarasota
Bay (Gulf coast) as an area of differentiation in which two semi-isolated population exist. Additionally,
Seyoum et al. (2000) indicated that the Red Drum from Apalachicola Bay is genetically divergent and it
was recommended that Gulf and Atlantic stocks be managed separately.

The modified stepping-stone model (Gold et al. 2001) of Red Drum population structure from the
northern Gulf of Mexico hypothesizes that gene flow is restricted to adjacent estuaries. Because of the
nearshore migrations and mixing of adjacent estuaries, management should consider wider geographic
context for management. These conclusions were further supported by mtDNA results indicating small
but significant genetic divergence among geographic samples represented overlapping populations (Gold
and Turner 2002). Hollenbeck et al. (2019) using restricted site-associated DNA (RAD) sequencing for the
analysis of neutral and divergence loci indicated three genetically distinct regions; Atlantic, northeast
Gulf and northwest Gulf. The Atlantic samples came from Charleston, SC south to Indian River, Florida.
Northeast Gulf samples were from Apalachicola to Charlotte Harbor, Florida. Northwest Gulf samples
were from Lower Laguna Madre, Texas to Biloxi, Mississippi. Hollenbeck et al. (2019) concluded that
isolation by distance and differences in basic habitat, oceanic, and atmospheric forces, interacting with
the geomorphology of the Gulf of Mexico, was the source of the differentiation. Hollenbeck et al. (2019)
did not indicate the Apalachicola stock as divergent, as samples were also collected from nearby Cedar
Key, Florida. Seyoum et al. (2000) was comparing samples from Apalachicola to samples from Tampa and
south in their study. The division of Red Drum north in the Big Bend region compared to off Tampa Bay
and Charlotte Harbor is supported by Lowerre-Barbieri et al. (2016b) who found spawning site fidelity
among aggregations off Tampa and Charlotte Harbor.

If future fishing for Red Drum is allowed in federal waters, more work needs to be conducted to
identify regional philopatry for management as effort from different regions will not be uniform. Regions
from Louisiana to Apalachicola in the northcentral Gulf and the area of differentiation from Mosquito
Lagoon, Florida (Atlantic coast) to Sarasota Bay (Gulf coast) as described by Seyoum et al. (2000) needs
study.

Age and Growth

Red Drum in the Gulf of Mexico grow rapidly as juveniles and tend to slow after age five when both
sexes attain full maturity (Beckman 1989, Ross et al. 1995). However, few studies report length-at-age
much past 10 years (Table 3.6). Like many estuarine species in the Gulf, Red Drum exhibit exponential
growth during the first year and reach the asymptote around age-10 (Figures 3.13A and 3.13B). Studies
have shown that Red Drum generally grow to around 300-350 mm TL during their first year with larger fish
reported in the more southern regions of the Gulf (Aransas Bay, Texas and southwestern Florida; Table
3.6). Beckman (1989) estimated growth rates of around 0.57 mm/day in a Louisiana impoundment which
was similar to rates reported for non-impoundment fish estimated at 0.48 mm/day. Other previously
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Figure 3.13 A). Average observed (£+2SD or range if n = 2) and predicted mean lengths of Red Drum
in Florida waters (Figure 5A from Murphy and Taylor 1990). B). Age and fork length of Red Drum
caught in Mississippi waters fit with a three parameter von Bertalanffy growth function. The line
represents the model using median parameter estimates obtained through Bayesian analysis
(Figure 1.1 from Bennetts 2018).

published studies reported similar daily rates to Beckman (0.54 mm/day, Pearson 1929; 0.59 mm/day,
Simmons and Breuer 1962; 0.6 mm/day, Scharf and Schlight 2000).

Porch et al. (2002) indicated a strong seasonal pattern in juveniles with most growth occurring
during the warm summer months where they calculated the highest growth rate coefficients in fish

before age-5 or age-6 (Figure 3.14).

In addition, there is strong sexual dimorphism in growth (Table 3.7), with female Red Drum growing
much larger than males after reaching maturity (Bennetts et al. 2019). Similar patterns for larger females
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Figure 3.14 Growth rate coefficient from seasonal model as a function of age (Figure 2 from Porch
et al. 2002).
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Table 3.7 von Bertalanffy growth parameters reported in various studies using scales, otoliths, or
other techniques and by region over time.

Location Sex Technique L (mm FL) K (years?) t, (years) Reference
Florida Gulf Comb Otoliths 934 0.460 0.029 Murphy and
’ ) Taylor (1990)
Florida Northwest Comb Otoliths 693** 0.52 -0.17
Addis (2020)
Florida Southwest Comb Otoliths 912** 0.30 -0.79
Male Otoliths 928 0.31 -1.4
Alabama Hightower (2013)
Female Otoliths 953 0.32 -1.4
Mississippi/Louisiana Comb Otoliths 894 0.37 -0.30 Rohr (1980)
Mississippi Comb Otoliths 901* 0.26 -1.17
Male Otoliths 875%* 0.26 -1.39 Bennetts (2018)
Female Otoliths 924%* 0.26 -1.22
Male Otoliths 909 0.137 -7.74
Texas-Alabama Beckman (1989)
Female Otoliths 1,013 0.088 -11.29
Doerzbacher et
Texas Comb Tag Recapture 865 0.422 - al. (1988)
Texas - Lower Laguna Comb Scales 680 0.52 -0.01
Madre
Wakefield and
Texas - Matagorda Comb Scales 789 0.35 -0.02 Colura (1983)
Texas - Galveston Comb Scales 760 0.41 -0.01
Texas Comb P”ggize‘j 1,002 0.295 0.144 Matlock (1984)

*TL converted using [FL mm = (0. 90*TL mm) + 33.14] from Bennetts (2018).
** converted using [FL cm = -1. 604 + (1. 08*FL cm)] from Addis (2020).

were also reported by Beckman (1989) and Hightower (2013). Hightower (2013) did report higher L_ from
their von Bertalanffy parameters for female than male Red Drum off Alabama.

Red Drum maximum sizes vary substantially across the Gulf. The largest fish recorded in the Gulf was
61.0 Ibs caught off Louisiana by a recreational angler in 1992 and is the current Gulf and Louisiana record
(Table 3.8). There is no length associated with that fish. A very large Red Drum was caught off Venice,
Louisiana in 2015 that would have potentially broken the current record, but it was released alive and
never certified. That fish was 53% inches long and estimated to weigh 65 Ibs (Bonin 2015). The world
record Red Drum however, was caught off North Carolina in 1984 and weighed 94.125 lbs (Figure 3.15).
In the published literature, the largest Red Drum sampled were a 1,156 mm TL female encountered by
Powers et al. (2012) and a 1,150 mm TL female reported by Beckman et al. (1989).

Life Span

Red Drum have been documented to live to around 60-years-old along the north Atlantic and roughly
40-years-old in the South Atlantic and Gulf. Powers et al. (2012) found that in the early 2000s, there were
very few Red Drum in the Gulf older than about age-24 due to fish not surviving prior to the regulatory
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Table 3.8 Current Red Drum state recreational saltwater records for the Gulf of Mexico and the
current IGFA World Record (IGFA 2018).

City, State Year Record Holder Weight
Cocoa, Florida 1996 George E. Hogan, Jr. 52lb 50z
Theodore, Alabama 2013 Al Mead 45|b 90z
unknown, Mississippi 2016 Antonio Rubio 52lb 20z
unknown, Louisiana 1992 David Weber 61lb 0oz
Gulf of Mexico, Texas 2000 Artie Longron 591b 80z
IGFA World Record .

Hatteras, North Carolina 1984 David Deuel 94lb 20z

actions by NOAA to restrict harvest to recreational anglers and the closing of the EEZ. Subsequently,
Hightower (2013) reported the oldest fish in her thesis work in Alabama was a fish aged at 40-years-old.

Migration and Movement

Fish swim to feed, locate habitat, avoid predators, locate or avoid environmental conditions, spawn,
and migrate, but migration is usually tied to seasonal components and often associated with spawning.
Overstreet and Heard (1978) postulated that Red Drum movements were regulated by optimal abundance

Figure 3.15 North Carolina world record Red Drum caught November 7, 1984 by David Deuel
from shore off Hatteras.
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of specific prey items on a seasonal basis. Dresser (2003) found that tide limited access to foraging
grounds and movements coincided with tide stage for juvenile Red Drum. Movements of juveniles were
also influenced by daylight as Red Drum tended to stay in the deeper channel when high tide occurred
at night (Dresser 2003). Powers et al. (2012) documented that local increases in water temperatures
decreased catch rates during May to October. In 2012, Lowerre-Barbieri et al. (2016a) indicated that a
lack of schools of Red Drum was due to the presence of a strong red tide off Charlotte Harbor.

Red Drum grow quickly in the estuaries of the Gulf of Mexico and begin an ontogenetic shift to the
nearshore waters as young adults. Van Hoose (1987) speculated that Red Drum in Mobile Bay must begin
to emigrate by their second summer (>400 mm TL) to justify their decrease in local abundances. Walters
Burnsed et al. (2020) reported that Red Drum migrated out of Tampa Bay and Charlotte Harbor to the
nearshore environment at different rates. Red Drum left Charlotte Harbor in smaller pulses across years,
while 74% of Red Drum left Tampa in a single year. Wilson and Nieland (1994) reported that a numerical
dominance of immature males in the aggregations of nearshore waters may indicate a male predisposition
for an earlier emigration from estuarine habitats.

Once offshore, movements of adult Red Drum tend to be along the coastlines (Nichols 1988). Red
Drum tagged by Overstreet (1983) off Mississippi were recaptured 778 km off Texas and another was
recaptured 120 km away six days later. During a mark-recapture study, Nichols (1988) noted movements
of Red Drum from angler recaptures demonstrated inshore movements.

It is generally held that large schools of adult Red Drum are related to spawning migrations or activity
(Overstreet 1983, Mullin et al. 1996). However, surface schools of Red Drum were reported outside of the
spawning season (Lohefener et al. 1987, Wilson and Nieland 1994, Mullin et al. 1996, Powers et al. 2012,
Lowerre-Barbieri et al. 2016a).

Extensive work has been put into locating and estimating the size and abundance of Red Drum
aggregations. Lohoefener et al. (1987) evaluated the feasibility of aerial surveys and found 90% of the
sightings were in waters less than 22 m where the commercial fishery had been operating. Mitchell and
Henwood (1999) during a large mark and recapture study tagged over 9,500 Red Drum and the average
depth of capture was 5.4 m. Holt (2008) indicated that spawning activities of Red Drum off the coast
of Texas were most frequently observed at the 10-m isobath. Powers et al. (2012) sampled out to a
depth of 60 m but reported most catches and aerial observations were in water depths less than 20 m.
Lowerre-Barbieri et al. (2016a) indicated that Red Drum schools during the reproductive period were
fairly common to 3.7 and 7.4 km offshore according to aerial transects which corresponds approximately
to the 10-m isobath. In spite of these studies, the transmigration of these schools along the nearshore or
offshore environment have not been well documented. In great contrast, the GMFMC’s (2016) essential
fish habitat report listed depth out to 70 m as essential fish habitat for Red Drum. A common notion is
that schools of Red Drum further offshore (deeper) do not surface and are not being captured or included
in estimates of abundance or biomass from aerial surveys. Recent studies indicate that this may not be
the case and the majority of the Red Drum aggregations may reside in waters less than 20 m across the
Gulf of Mexico (Lohoefener et al. 1987, Mitchell and Henwood 1999, Holt 2008, Powers and Hightower
2018, Lowerre-Barbieri et al. 2019, Hightower et al. 2021).

Most of the work on locating and estimating the size and abundance of Red Drum aggregations has
been centered around the spawning season and spawning aggregations. Mullin et al. (1996) postulated
that surface school sightings of Red Drum across the Gulf of Mexico were representative of transitory
behavior, which was related to spawning. Lohoefener et al. (1987) reported surface aggregations off
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Florida were more dominant in the morning hours and the remainder of the Gulf of Mexico surface
aggregations were more dominant between 10am and 4pm. These results suggest a vertical component
to Red Drum movements on a daily basis. Lowerre-Barbieri et al. (2008) reported spawning was most likely
occurring between the hours of 4pm and 9pm but did not indicate a depth component to this behavior.
While a few fish have been reported as moving across the northern Gulf, no reports have been located
indicating movements in either direction around the Florida peninsula or to and from the Mexican region
of the Gulf of Mexico.

Gulf of Mexico Tagging

Tagging of Red Drum within the Gulf of Mexico proper is limited, and most recaptured tags are from
inshore tagging programs where the fish have emigrated. Texas began tagging Red Drum in the 1950s.
In 1951, 134 Red Drum were tagged at the entrance to Cedar Bayou Pass. Multiple recaptures noted
regional movements 48 km to the south and 64 km north of the pass (Simmons and Breuer 1976). One
Red Drum tagged in Aransas Bay in 1951 was recaptured 12 years later at the Big Shell rig in the Gulf of
Mexico. Another Red Drum (410 mm) was tagged in San Antonio Bay and then the recovered tag was
verified 273 days later in Tampa Bay, Florida. While these returns were rare, they highlight the range and
longevity of the information that can be obtained from a passive tag in the Gulf of Mexico versus the data
rich but short lived and short ranged acoustic tags.

Overstreet (1983) tagged 360 Red Drum near the Mississippi barrier islands with 13 reported
recaptures. Four larger fish (650-850 mm TL) were recaptured in the first 4 days and had moved a few
kilometers. In contrast, one fish moved 16 km in a single day. Five fish had migrated 24-63 km westward
after 160 days at large. Two longer returns were reported: one off Texas, 778 km after 746 days at liberty
and one off Florida, 316 km away after 399 days.

Nichols (1988) tagged Red Drum offshore collected in purse seines (1986-1987) from Mobile to
Galveston Bays using internal anchors or dart tags to estimate population size. The marking phase ended
in May 1987 (N=15,349) and recapture began in July 1987. Recaptured Red Drum within a purse seine
set were comprised of fish from multiple sets during the marking phase indicating substantial mixing.
Alongshore motion was noted, but public angler recaptures tended to indicate inshore movements.

In an attempt to repeat the Nichols study, Mitchel and Henwood (1999) marked Red Drum captured
from purse seines, June to October 1997 and the recapture phase was from July to November 1998. Fish
were sampled from Mobile Bay to Sabine Lake and 4,289 Red Drum were released to the east and 5,380
to the west of the Mississippi River. During the recapture phase, 5,392 were examined for tags east and
4,158 to the west of the Mississippi River. Average water depth for purse seine deployments was 5.4 m.
All 29 recaptures were east of the Mississippi River and direction, or distance moved was not reported.
From 125 public recoveries, 27 recaptures were east, and 98 were west of the Mississippi River.

Florida

Florida’s ‘Schlitz Tagging Program’ of inshore and nearshore Red Drum reported 91.3% of returns
moved less than 8 km and 87.3% of returns moved less than 32 km (Ingle et al. 1962). The greatest
distance moved was 180 km over 186 days. Beaumariage and Wittich (1966) reviewed tagging and
recapture results on a regional basis for north Atlantic, south Atlantic, Florida panhandle and the central
west coast of Florida, and 85.7% of Red Drum (310-575 mm) showed no significant movements (<9.2 km).
In the Everglades National Park, Bryant et al. (1989) indicated most tagged Red Drum moved less than 8
km, but fish larger than 750 mm moved greater distances. Lowerre-Barbieri et al. (2016a) conducted a
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three-year study of adults along the nearshore habitats and, due to multiple recaptures within a season,
they were able to conclude that mixing among schools within the spawning site was occurring. Unlike
conventional tagging, acoustic tagging showed individual fish moving a distance of ~150 km along the
coast and 90 km offshore (Lowerre-Barbieri et al., 2019).

Lowerre-Barbieri et al. 2019 acoustically tagged 122 Red Drum from a nearshore spawning site off
Tampa Bay during 2012 and 2013. Fish concentrated at the Tampa Bay fish spawning aggregation site dur-
ing the reproductive period and then dispersing over a much larger area in the non-reproductive period.

Alabama

Alabama has conducted one inshore tagging study of Red Drum between October 1987 — August
1989 (Minton and Van Hoose 1989). The study used hatchery raised as well as wild caught fish for the
study. Over twenty thousand hatchery raised Red Drum were tagged with 12 mm anchor tags. Two
hundred sixty-eight fish were recaptured during 1988 and 1989. Twenty-two percent of the Red Drum
were characterized as having little movement (<9 km) within the estuary. Hatchery Red Drum were least
likely to move in a southerly direction (10%) but were more distributed among north (28%), east (18%),
and western (22%) movements.

Two hundred sixty-two wild Red Drum were caught by hook-and-line, tagged, and released. Fifty-eight
wild Red Drum were recaptured and 46% exhibited little movement (<9 km). Wild Red Drum movements
were approximately split among north (16%), east (14%), and south (17%), and were least likely to move
to the west (7%).

Red Drum were tagged in Dog River (n=36) and Fowl River (n=43) of Mobile Bay to estimate mortality
and residency. Fish ranged from 291-667 mm TL and were estimated to be 1-2 years of age. Dog River
monthly residency for Red Drum ranged from 0.917-0.99 and annual residency was 0.724 (Nelson 2019).
Fowl River monthly residency for Red Drum ranged from 0.942-0.99 and annual residency was 0.638
(Nelson 2019). Most fish emigrated during August with an escapement rate from the rivers combined of
36.3% (Nelson and Powers 2020). Annual fishing mortality in the two rivers was estimated at 0.414 and
0.309 for Dog and Fowl rivers, respectively (Nelson and Powers 2020).

Mississippi

Overstreet (1983) tagged 88 Red Drum in the inshore waters of Mississippi. Twenty fish were
recaptured, of which ten were recaptured at the release site within a week post-release and up to 464
days post-release. Ten fish moved 4-33 km with a maximum days-at-large of 316.

In 2008, the Gulf Coast Research Lab (GCRL) in Mississippi began opportunistically tagging Red Drum
from ongoing fishery independent surveys. Approximately 1,500 Red Drum have been tagged from 2008-
2019. A total of 51 tagged Red Drum have been recaptured through 2019 (GCRL unpublished data). The
majority of the fish remained near the release location in the Biloxi Bay. Red Drum were recaptured to the
east as far as the Orange Beach fishing pier in Alabama and near Slidell, Louisiana to the west.

Grammer et al. (2019) tagged 25 (600-800 mm TL) Red Drum with acoustic transmitters in St. Louis
Bay, Mississippi in 2017-2018. Results indicated that the presence of that size class within the acoustic
array may have been seasonal, as seasonal swings in bottom water temperature were observed around
the time many fish exited the Bay. In 2017, 14 Red Drum were detected more regularly near the mouth
of the Bay. Seven individuals emigrated throughout the summer and all fish were absent from the array
within St. Louis Bay October through November, though one fish returned after November. In 2018,
eight Red Drum were detected and maintained a higher position in the Bay than those detected in 2017,
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Figure 3.16 Map of the Back Bay of Biloxi and Mississippi Sound study area, south-central
Mississippi. The Mississippi Department of Marine Resources passive acoustic receiver array
comprised up to 40 receivers* from May 2017- April 2021. Boxes indicate groups of receivers
categorized into general areas within the array. (*Offshore receivers were added September
2020.) (Figure 2 from Green and Hill 2021).

presumably in response to reduced fresh water input that year. Only two of the eight Red Drum were
detected emigrating from the system during the summer/fall transitional period in 2018. Generally, the
results of the study indicated use of the St. Louis Bay system by Red Drum in that size class may change
seasonally and their latitudinal position within the Bay array is likely affected by freshwater inflow and
salinity.

Green and Hill (2021) acoustically tagged 82 Red Drum from 2017-2019 in bays and tributaries of the
Back Bay of Biloxi, Mississippi (Figure 3.16). Ages of tagged Red Drum based on length ranged from 1-6
years; nearly 50% of tagged fish were considered age-2. Red Drum tended to stay within the same areas
as tagged during 2017 and 2018 with limited and brief movements. July and September of 2018 initial
detections at Deer Island acoustic receiver indicated escapement from the Back Bay of Biloxi. In 2019,
most detections were in the escapement east array and some in the Deer Island array also indicating
escapement. By 2020, most detections were similar to previous years. The expanded study area included
the Escapement Offshore array near Ship and Horn islands. Three fish were detected in the offshore array
with one returning to the estuary and the other two were no longer detected in any of the study arrays.
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Louisiana

In the late 1980s, a member of the Coastal Conservation Association (CCA) took it upon himself to start
tagging and collecting data. In 2010, the LDWF got involved, but it was to support the activities of the CCA
program. In a subsequent analysis of the program by LDWF, it was determined that the information had
limited benefit to the stock assessment or management of the species and state support of the program
was ceased. No analysis or report of the cumulative data has been published by the LDWF.

Behringer (2019) monitored ages 0-1 year old Red Drum in Barataria Bay and reported high site fidelity
and no movement between habitat types potentially due to division of habitats by deep expansive mud
flats that would subject them to predation. Fine scale movements noted foraging at high tides in the
marsh and retreating to channels at low tide (Behringer 2019).

Texas

The TPWD began the tagging of several important species that supported local fisheries as early
as 1950 and expanded and intensified tagging efforts in 1975 (Bowling and Sunley 2003). Results for
recaptured inshore Red Drum indicated fine scale movements less than 3.2 km from Galveston Bay for Red
Drum tagged in Christmas Bay (87%) and Moses Lake (83.3%), and Newcom Bend (60.2%) from Aransas
Bay (Simmons and Breuer 1976). Texas coast-wide bay surveys indicated significant site fidelity within the
bay systems (Matlock and Weaver 1979, Osburn et al. 1982, Marwitz 1989, Bowling and Marwitz 1991,
Bowling 1996). Matlock and Weaver (1979) indicated that the percent of recaptures was inversely related
to the distance from the original tagging site. Osburn et al. (1982) reported no relationship to distance
moved by fish size or season and that no winter mass migration offshore occurred. However, Osburn
et al. (1982) reported that Red Drum in Corpus Christi and Upper Laguna Madre left the bay systems
to a greater extent when compared to other Texas bay systems. Green et al. (1985) reported a 15%
survival rate for tagged Red Drum, summer had the lowest survival, and emigration did not affect survival
estimates. From November 1975 to December 1999, approximately 55,091 Red Drum were tagged by the
TPWD with 6,094 recaptures and of those, two Gulf-released fish were recaptured in the bays (Bowling
and Sunley 2003).

In April 2022, a tagged Red Drum 889 mm in length was caught by an angler in Galveston Bay. The fish
had been tagged and released by TPWD staff on May 6, 1998 in East Matagorda Bay. The fish was 607 mm
when tagged and 889 mm when recaptured. Based on length-at-age when tagged, the fish was estimated
to be age-27 at recapture and had grown 282 mm in 24 years (TPWD unpublished data).

Rooker et al. (2010) using stable carbon and oxygen ratios from otoliths reported four distinct regions
along the Texas Coast for Red Drum young-of-the-year up to age-5+. Each region consisted of multiple bay
systems except for the southern region (Laguna Madre). Mixing among regions was more pronounced in
the northern regions where a percentage (35-42%) of individuals moved to adjacent regions to the south.

Dance and Rooker (2015) deployed an acoustic array in Christmas Bay to determine habitat preferences
and bay-scale use for Red Drum. Red Drum exhibit a preference for shoal grass (Halodule wrightii),
turtle grass (Thalassia testudinum), and sand habitats (Dance and Rooker 2015, Moulton et al. 2017).
Movements over bare substrate was greatest during the day and greatest at night over grasses indicating
movements between the habitat types (Moulton et al. 2017). The rate of movement across the different
habitat types did not differ significantly for Red Drum with a mean of 8.4+0.5 m/minute (Dance and
Rooker 2015). Similarly, mean distance traveled per day was 11.942.8 km (Moulton et al. 2017). Water
temperature did not have a significant effect on the rate of movement by Red Drum. Maximum distance
traveled in one day was 3.410.6 km (Dance and Rooker 2015). Moulton et al. (2017) found juvenile Red
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Drum (223-537 mm TL) movements were restricted to the inner lagoon for foraging and protection from
predators.

Hall et al. (2019) acoustically tagged maturing Red Drum from Mesquite Bay in proximity to the
reopening of an inlet that was closed in 1979. The closing of the pass created a 55-mile barrier between
inlets for emigration. Of eight tagged fish, only one Red Drum used Cedar Bayou in a 24-hr period prior
to the reopening. After the reopening, numerous detections were made at several receivers. Most of the
detections were during the spawning season and five of the last detections of Red Drum were made at
the receiver closest to the Gulf of Mexico inlet. Based on their results, Hall et al. (2019) concluded that
Red Drum choose migration corridors opportunistically and do not display natal homing in Texas waters.

Parasites and Diseases

Red Drum carry numerous infections and parasites both internally and externally from a wide variety
of vectors that lead to a broad spectrum of diseases. Infections may affect the brain, skin, fins, digestive
tract, and other internal organs. Symptoms may include problems with orientation, hemorrhaging, eyeball
protrusion, and lesions. In the wild, large mortality events are usually not observed as sickened fish are
most likely removed by predators from the population. In aquaculture, many of these infections can be
lethal and result from high stocking densities and life cycle of the vectors that lead to infections.

Infections can be caused by bacterial, viral or fungal vectors. Bacterial outbreaks regularly cause losses
of cultured fish species including Sciaenidae (Blaylock and Whelan 2004). Red Drum parasites include
numerous organisms including dinoflagellates, flat and round worms, copepods, and fish lice which are
the most observed due to their presence on the skin, fins, and gills. Some species of louse do occur
internally in the stomach or intestine (Nahhas and Short 1965).

Infections

Bacterial

Vibrio was reported by Johnson (1990) to be the most encountered bacteria affecting marine fishes.
Most lesions on fish in the marine and estuarine waters of the Gulf of Mexico involve Vibrio or a form
of stress in the disease process (Overstreet and Hawkins 2017). Tao et al. (2012) reported three Red
Drum from a sample of five sampled during a 2009-2011 study were positive for Vibrio vulnificus on their
external surfaces throughout the northern Gulf but reported that 37% of all fish tested were also positive.
Vibrio was present across all fish, but the positivity rate increased with water temperature.

Quang et al. (2020) reported on four Vibrio species found in association with Red Drum from culture
locations within the Tua Thien Hue province of Vietnam (Table 3.9). The study indicated increased mortality
events for seabasses, shrimp and Red Drum being cultured. Yen et al. (2021) identified 30 strains of Vibrio
and the toxic genes causing vibriosis from the brains, hemorrhagic site and digestive tract of Red Drum
in an aquaculture setting. Four species causing vibriosis are listed in Table 3.9. Four toxic genes were
isolated and 25 out of 30 Vibrio strains contained at least one toxic gene. Five isolations carried three
toxic genes, and none carried all four toxic genes. The digestive tract carried the most common strains of
Vibrio (alginolyticus and azureus).

Other bacteria of concern within the Gulf of Mexico include Mycobacterium which is present in
wild fish and a cause for concern for Red Drum aquaculture (Diamant et al. 2000, Mugetti et al. 2020).
Streptococcus has been linked to chronic fish kills in the northern Gulf of Mexico (Plumb et al. 1974) and
mortalities in cage culture in the Mediterranean (Eldar et al. 1999). Recently, Red Drum being farmed in
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Table 3.9 Bacterial infections common in Red Drum.

Symptoms

Vector

Reference

Location

Source

Fins become frayed, necrotic

Skin, Fins and hyperemic. Reddish skin Aeromon'as Plumb (1991) u.s. aquaculture
. hydrophila
lesions, scale loss.
Brain Ifcuwki)fl::r':e”LLJj rr:::crnzfgil:agtlzzl Eubacterium Henley and Lewis Texas wild
8, LIncor tarantellae (1976)
swimming
skin ulceration, lethargy,
. grey-white nodules in liver Mycobacterium Mugetti et al.
Skin Organs and kidney, abdominal pseudoshottsii (2020) Italy aquaculture
distension
. superficial uIce'rs, sc'ale Mycrobacterium Diamant et al.
Skin Organs loss hemorrhagic lesions . Israel aquaculture
. marinum (2000)
penetrating the musculature
erratic swimming, cutaneous
Skin Organs ulcers, -Ioss of s.cale.s, .nodular Nocardia seriolae del Rio-Rodriguez Campeche aquaculture
formations mainly in internal et al. (2021) Bay
organs
lethargy, loss of orientation Colorni and
Brain Kidney 1arey, ) ’ . Diamant (2014), wild /
skin lesions, protrusion of Streptococcus iniae Global
Spleen. the eve. gill rot Eldar et al. (1999), aquaculture
ve. 8 Buller (2004)
Digestive hemorrhagic disease Vibrio a/g/nq/yncus Yen et al. (2021) Vietnam aquaculture
tract (and strains)
Kidney and . . _ I .
liver poor feeding activity Vibrio anquillarium Trimble (1980) Alabama aquaculture
Digestive hemorrhagic disease Vibrio azu.reus (and Yen et al. (2021) Vietnam aquaculture
tract strains)
hemorrhage on body, fin
Kidney erosion, tailless condition Vibrio brasiliensis | Quang et al. (2020) Vietnam aquaculture
and protruding eyes
hemorrhage on body, fin
Spleen erosion, tailless condition Vibrio cholerae Quang et al. (2020) Vietnam aquaculture
and protruding eyes
Brain, blood, . i
digestive hemorrhagic disease Vlbr/osf’zi;;fsl;s (and Yen et al. (2021) Vietnam aquaculture
tract
Intestine gastroenteritis Vibrio harveyi Liu et al. (2003) Taiwan aquaculture
Bra!n, bl.OOd’ hemorrhagic disease Vibrio O”eflmhs Yen et al. (2021) Vietnam aquaculture
digestive (and strains)
hemorrhage on body, fin _
. - . Vibrio .
Stomach erosion, tailless condition . Quang et al. (2020) Vietnam aquaculture
. parahaemolyticus
and protruding eyes
Fins, skin, lethargy, necrosis of fins, _ - Tao et al. (2012), Gulf of .
. . . Vibrio vulnificus Mexico, wild
liver skin, or internal organs Quang et al. (2020) Vietnam
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Table 3.10 Viral infections common in Red Drum.

Site Symptoms Vector Reference Location Source
_— wa.rt-llke cluste.rs, skin LCDV - Colorni and Diamant wild,
Skin, Fins lesions, rayed fins and .. Global
tails lymphocytivirus* (1995) aquaculture
Swim erratic swimming, .
bladder hyperinflation Nodavirus FAO (2022) aquaculture
abnormal swimming,
Nervous muscle tremors Viral Nervous
. . . . Y. 2019 Global It
system hyperinflation of swim Necrosis (VNN) anong ( ) oba aquaculture
bladder

pens within the Gulf of Mexico (Mexico) experienced outbreaks which have been linked to Nocardia. This
report is the first known case of Nocardia in Mexico (del Rio-Rodriguez et al. 2021). In most cases the
outbreaks are linked to reduced water quality that facilitates conditions for bacteria.

Virus

Viruses exist worldwide and two are well known to affect Red Drum (Table 3.10). Viral Nervous Necrosis
(Betanodavirus) is a concern for marine species and has been associated with significant mortality events
(Yanong 2019). This virus attacks the nervous system and has no known treatment. Regions susceptible
include tropical and sub-tropical with temperatures ranging from 20-25°C. Lymphocystis Disease Virus
(LCDV) is a waterborne vector reported to affect the spleen and heart of Red Drum (Colorni and Diamant
1995). Red Drum transported from Texas for culture in Israel developed LCDV and exhibited lesions on
the skin and fins. The virus did not spread to all fish suggesting the disease was caused by a group of
closely related viruses (Colorni and Diamant 1995). Infections to the internal organs were more sporadic
pointing to a more systemic condition of individual fish. FAO currently does not list a treatment for viruses
in marine aquaculture.

Fungal

Fungal infections in Red Drum appear to be rare in nature. Johnson (1990) reported Saprolegnia in
wild fish when fish are weakened by extreme changes in temperature. The infection occurs on the skin as
white or grey fibrous patches and has been found in the Gulf.

Parasites

Protozoans

A summary of protozoan infections recorded in the literature is included in Table 3.11. The parasitic
dinoflagellate, Amyloodinium ocellatum, can be found on numerous species within the Gulf of Mexico
(Lawler 1980) and in general, do not cause mortality events for Red Drum. However, the farming of Red
Drum does present risk of amplification or spread of disease due to the density of fish in ponds and the
addition of water has the potential to input vectors. Birds and other wildlife visiting ponds also have the
potential to spread pathogens, such as Amyloodinium (Francis-Floyd and Floyd 2011), thus presenting
another disease-spreading risk associated with pond culture of Red Drum. In an aquaculture setting, A.
ocellatum was responsible for a mass mortality of Red Drum (Trimble 1980) and serious outbreaks have
occurred (Francis-Floyd and Floyd 2011). This parasite can be extremely problematic because of its simple
life cycle (3-6 days) that only requires one host. A. ocellatum tolerates a wide range of temperature
(16-30°C) and salinities (12-50 ppt) (Francis-Floyd and Floyd 2011). The parasite adult stage produces
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Table 3.11 Protozoan infections common in Red Drum

Site Symptoms Vector Reference Location Source
Spores in and
Intestine inflammation of dlgeﬁtlve Enteromyxum leei FAO Website aquaculture
tract, scale loss, skin
ulcers
. Iversen and Yokel .
ey Mol | o6 landsberg | Forida | R
y (1993b) q
. pathological changes in Parvicapsula . .
Kidney . . Landsberg (1993b) Florida wild
renal tissue renalis
| white patches: rings of o Trimble (1980), Gulf of wild,
Gills Skin interlocking cytoskeletal Trichodina .
. Overstreet (1983) Mexico aquaculture
denticles
External slow growth Ambiphyra Trimble (1980) Alabama aquaculture
Gills Skin Powdery or velvet Amyloodinium Trimble (1980), Lawler Gulf.of wild
appearance ocellatum (1980) Mexico
Gills Body wh|te'dust|ng'of skin, Cryptocaryon FAO Website aquaculture
respiratory distress irratans
Intestine no appare:ftfepcatthologlcal Epieimeria ocellata Landsberg (1993a) Florida wild
Intestine no appare:ftfepczithologlcal Goussia floridana Landsberg (1993a) Florida wild
Liver Pleistophora sp. Overstreet (1983) Mississippi wild
Gills Paratrl.chodma Trimble (1980) Alabama aquaculture
obliqua

a powdery/velvety appearance which results in the common name of ‘velvet disease’. The adult stage
attaching to epithelial cells while feeding on surrounding cells causes hyperplasia, inflammation and
necrosis which disrupts gas exchange in the gills (Blaylock and Whelan 2004). The free-swimming stage is
the most susceptible to treatments for control of outbreaks (Francis-Floyd and Floyd 2011), so multiple
treatments are required.

Worms

Cestoda worms (Poecilancistrium caryophyllum) are easily seen in the muscle tissue and their length
(17 cm) decreases the palatability of the tissue even with a common name of spaghetti worms. Simmons
and Breuer (1962) noted spaghetti worms being the most common parasite for Red Drum. Bullard and
Overstreet (2004) identified a new species, Cardicola currani, from the heart of Red Drum from the waters
of Mississippi and Louisiana. Other reported worm infections are included in Table 3.12.

Copepods

Copepods are the most abundant parasite on Red Drum from Florida (Yokel 1966) and observed on
gills, skin, and fins. Causey (1953) reported four copepod species from Red Drum. Simmons and Breuer
(1962) noted the lack of presence of copepods parasites in hypersaline waters but indicated spaghetti
worms were the most common parasite for Red and Black Drum under those conditions. Landsberg et
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Table 3.12 Worm infections common in Red Drum

Symptoms Vector Reference Location Source
. . . Sparks (1958), Nahhas Louisiana, .
Intestine Bucephaloides megacirrus and Short (1965) Florida wild
Heart Cardicola currani Bullard and Overstreet M|55|.s'5|pp|, wild
(2004) Louisiana
Stomach Lecithochirium Nahhas and Short Florida wild
mecosaccum (1965)
Intestine Distomum vitellosum Linton (1905) North Carolina wild
Intestine Opecoeloides fimbriatus Nahhas and Short Florida wild
(1965)
Muscle Whlt? worm 1n Poecilancistrium Hutton (1964) Florida wild
muscle tissue (17 cm) caryophyllum
Intestine Prosorhyn'chOIdes Riggin and Sparks FIo.rl-da, wild
megacirrus (1962) Louisiana
Muscle Scolex Miiller Linton (1905) North Carolina wild
Intestine Stephanochasmus tenuis Linton (1905) North Carolina wild
Intestine coelomic cavity Stomachicola rubea Sinclair et al. (1972) Georgia wild
unknown Ascaris sp. Linton (1901) Massachusetts wild
Kldn'ey and Con?racqecum Overstreet (1983)
liver multipapillatum
Intestine Cucullanus fastigatus Chandler (1935) Texas wild
Intestine Cucullanus stossichi Linton (1905) North Carolina wild
Intestine Geozia pelagia Overstreet (1983)
Mesentery .
and Hysterqthylac:um Deardorff and Gulf of Mexico wild
. reliquens Overstreet (1981)
Intestine
Intestine Spirocamallanus cricotus Overstreet (1983)
External Myzobdella lugubris Sawyer et al. (1975) Gulf of Mexico wild

al. (1991) demonstrated that Red Drum infested with Caligus sp. copepods can be treated successfully
with a 20-minute freshwater dip. These results indicate copepods can be located within a broad range of
salinities. A list of the common copepod infections is provided in Table 3.13.

Ingeneral, numerous bacterial vectors are omnipresent and pose risks to Red Drum as well as numerous
other species. This risk becomes elevated as more fish species are being cultured in larger quantities.
Biosecurity protocols and quarantine measures can be used to prevent the spread of pathogens between
pens/ponds. Prevention of introduction of pathogens is important to successful farming operations and
the Southern Regional Aquaculture Center has developed resources to aid aquaculturists in this regard
(Francis-Floyd and Floyd 2011).
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Table 3.13 Copepod infections common in Red Drum

Symptoms

Vector

Reference

Location

Source

Fins fish louse Argulus bicolor Overstreet (1983) Mississippi wild
. . . . Simmons and Breuer .
Body disease outbreaks Caligus bonito bonito (1962) Texas wild
Gills Body lesions on epidermis Caligus elongatus Landsberg et al. (1991) Florida aquaculture
. . . Causey (1953), Yokel Florida, .
Gills Caligus haemulonis (1966) Texas wild
unknown Caligus rapax Simmons and Breuer Texas wild
gus rap (1962)
Gills Damage to gills Echetus typicus Causey (1953) Texas wild
Gills Lepeophtheirus longipes Overstreet (1983) Mississippi wild
Skin external elongate Lernaeenicus radiatus Yokel (1966) Nor’fh wild
worm Carolina
Gills Lernanthropus seriolii Causey (1953) Texas wild,
Gills, . Causey (1953), Yokel Florida, .
operculum Neobrachiella gulosa (1966) Texas wild
Operculum Parabrachiella intermedia Yokel (1966) Florida wild
Gills Sciaenophilus tenuis Overstreet (1983) Mississippi wild
Gills Lironeca ovalis Overstreet (1983) Mississippi wild
Fins Dorsal Nerocila acuminata Slmmo?;:é]zd) Breuer Texas wild

Feeding, Prey, and Predators

Several investigations have provided extensive data on food habits of Red Drum: Pearson (1929),
Gunter (1945), Kemp (1949), Miles (1950), Knapp (1950), and Scharf and Schlight (2000) from Texas;
Fontenot and Rogillio (1970), Boothby and Avault (1971), Bass and Avault (1975), and Guillory and
Prejean (2001) from Louisiana; Yokel (1966), Llanso et al. (1998), and Camp et al. (2019) from Florida; Van
Hoose (1987), and Kroetz et al. (2017) from Alabama; and Overstreet and Heard (1978) from Mississippi.
Stomach analyses of Red Drum have also been recorded from Texas by Miles (1950) and Soto et al. (1998),
from Florida by Odum (1971), Camp et al. (2019), and Malinowski et al. (2019); and from Louisiana by
Bass and Avault (1975). Other less extensive data on feeding habits have been reported by Reid (1955),
Reid et al. (1956), Simmons (1957), Breuer (1957), Darnell (1958), Inglis (1959), Springer and Woodburn
(1960), Simmons and Breuer (1962). In general, crustaceans and fish account for most of the reported
food items of Red Drum throughout the Gulf of Mexico and south Atlantic (Music and Pafford 1984,
Facendola and Scharf 2012, Peacock 2014). The percentages of these various food types varied with
geographic location, season and size of fish. Roessler (1967) attempted to correlate the abundance of
forage fish families (Gerreidae, Clupeidae and Eugraulidae) with the abundance of Gray Snapper (Lutjanus
griseus), Red Drum, Spotted Seatrout (Cynoscion nebulosus), and Snook (Centropomus undecimalis), but
no correlation was found between Red Drum abundance and forage fish abundance. Boothby and Avault
(1971) considered Red Drum to be omnivores.
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Yokel (1966) observed feeding habits of Red Drum in Florida Bay and in tanks at Miami Seaquarium. He
observed fish feeding both by visual and tactile stimulation and reported that Red Drum used extensions
of the first pelvic fin ray to orient their body in murky water. Yokel (1966) also found that Red Drum took
food into their mouth either by rapid expansion of the 8 branchial region (thereby sucking the prey into
the mouth) or by biting the substrate. Red Drum frequently feed in very shallow water and at such times
can be seen “tailing” at the surface. In deeper areas, they lie in sloughs behind sand bars or adjacent to
grass flats and, during a falling tide, feed in the water running off the bar or flat. Red Drum can also be
observed feeding on fish, frequently Gulf Menhaden (Brevoortia patronus), at the surface in nearshore
coastal waters.

The feeding habits of juvenile Red Drum have been investigated by Odum (1971), Bass and Avault
(1975), Colura et al. (1976), Peters and McMichael (1987), and Soto et al. (1998). Juveniles less than
25 mm long fed almost exclusively on copepods and copepod nauplii while Red Drum nearer 50 mm
began to include mysid shrimp in their diets when available. Fish, gammarid amphipods, decapods (grass
shrimp, penaeid shrimp, young blue crabs) and polychaetes are also included in the diets of juvenile Red
Drum but become more important above 70 mm, but amphipods are relied on heavily by fish between
60 mm and 100 mm. Bass and Avault (1975) indicated there may be some difference in day versus night
feeding habits of Red Drum between 90-115 mm with palaemonid shrimp being mostly consumed during
the day and finfish at night.
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Figure 3.17 Comparison of contribution of major groups of dietitems between recruiting predators
(Rec) and all-sized predators (All), by A). % volume and B). % Index of Relative Importance (IRl).
(modified Fig. 2. from Camp et al. 2019).
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More recently, Camp et al. (2019) summarized the stomach data from four top predators along the
West Florida coast (Gag Grouper, Gray Snapper, Red Drum, and Spotted Seatrout). They used stomachs
collected by the FWC from 2005-2014 and grouped the prey consumption based on both volume (%
volume) and Index of Relative Importance (% IRI). Camp et al. (2019) also broke prey consumption down
by Red Drum life-history stages [recruitment predators (<160 mm) and all-sized predators combined
(16-900 mm)]. Juvenile Red Drum relied heavily on small crustaceans (mysids and amphipods) with a
significantly smaller amount of crabs and fish by volume and IRI (Figures 3.17A and B). In the combined
all-sized Red Drum, the % IRl was equally split between crabs and fish although fish made up the largest
prey group based on % volume.

Red Drum diets appear to be fairly diverse with a potential seasonal component (Pearson 1929),
Gunter 1945, Knapp 1950, Miles 1950, and Scharf and Schlight 2000), especially for age-1 to age-4 Red
Drum. Scharf and Schlight (2000) notes that diets in the fall were dominated by decapod crustaceans
with finfish as a secondary component. However, in the spring, diets shifted with finfish comprising the
majority of Red Drum diets and decapod crustaceans being of secondary importance but still occurring in
45% of Red Drum stomachs.

Pearson (1929), Gunter (1945), Simmons and Breuer (1962), Boothby and Avault (1971), and
Overstreet and Heard (1978) agree that the primary foods of adult Red Drum are crustaceans (crab and
shrimp) and fish. Bass and Avault (1975) found little overall difference between day and night feeding of
adult Red Drum. Malinowski et al. (2019) reported crustaceans comprised five of the top food items in
Red Drum diets year-round in South Florida.

Other food items reported in the literature include annelids, echinoderms, and bryozoans which were
probably ingested passively while feeding on another organism (Overstreet and Heard 1978). Pearson
(1929) reported that Red Drum feed both on the bottom and in the water column. Boothby and Avault
(1971) suggested that Red Drum usually feed during late evening and early morning and described them as
indiscriminate feeders, finding little difference in food habits among fish 250-930 mm SL and no difference
for both males and females. However, they did find seasonal variation in food consumption with fish
being generally more prevalent in the winter and spring while crustaceans become more prevalent in the
spring and summer. Overstreet and Heard (1978) suggested that Red Drum migrations may be regulated
by optimal abundance of specific types of food organisms.
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Chapter 4

DESCRIPTION OF THE HABITAT OF THE STOCK(S) COMPRISING
THE MANAGEMENT UNIT

The Gulf is a semi-enclosed basin connected to the Atlantic Ocean and Caribbean Sea by the Straits
of Florida and the Yucatan Channel, respectively. The Gulf of Mexico has a surface area of approximately
1,510,000 km? (Wiseman and Sturges 1999), a coastline measuring 2,609 km, one of the most extensive
barrier island systems in the United States, and is the outlet for 33 rivers and 207 estuaries (Buff and
Turner 1987). Water depths range from 3,000 to > 4,300 m with an average depth of 1,655 m (Turner
1999). Oceanographic conditions throughout the Gulf are influenced by the Loop Current and major
episodic freshwater discharge events from the Mississippi/Atchafalaya Rivers. The Loop Current directly
affects species dispersal throughout the Gulf while discharge from the Mississippi/Atchafalaya Rivers
creates areas of high productivity that are used by many commercially and recreationally important
marine species.

Sediments

Two major sediment provinces exist in the Gulf of Mexico. Carbonate sediments predominate east of
Desoto Canyon and along the Florida west coast while terrigenous sediments are commonly found west of
Desoto Canyon and into Texas coastal waters (GMFMC 1998). Bottom sediments are coarse in nearshore
waters extending northward from the Rio Grande River to central Louisiana and are the dominant bottom
type in deeper waters of the central Gulf. Fine sediments are common in the northern and eastern Gulf
and south of the Rio Grande due to riverine influence, particularly the Mississippi and Rio Grande Rivers.
Fine sediments are also found in deeper shelf waters (> 80 m) (GMFMC 1998).

Circulation Patterns and Tides

Hydrographic studies depicting general circulation patterns of the Gulf of Mexico include those of
Parr (1935), Drummond and Austin (1958), Cochrane (1965), Jones et al. (1973), Ochoa et al. (2001).
Circulation patterns in the Gulf are dominated by the influence of the upper-layer transport system of the
western North Atlantic. Driven by the northeast trade winds, the Caribbean Current flows westward from
the junction of the Equatorial and Guiana currents, crosses the Caribbean Sea, continues into the Gulf
through the Yucatan Channel, and eventually becomes the eastern Gulf Loop Current (Figure 4.1). Upon
entering the Gulf through the Yucatan Channel, the volume transported by the Loop Current is estimated
to be between 2.38-2.8M m3/sec (Johns et al. 2002, Sheinbaum et al. 2002).

Moving clockwise, the Loop Current dominates surface circulation in the northeast Gulf of Mexico.
During late summer and fall, the progressive expansion and intrusion of the loop reaches as far north as
the continental shelf off the Mississippi River Delta. High productivity associated with the discharge from
the Mississippi/Atchafalaya River systems benefits numerous finfish and invertebrate species that use
the northern Gulf as a nursery ground. Additionally, dispersal of tropical species from the Caribbean into
the Gulf is accomplished via Loop Current transport. Nearshore currents are driven by the impingement
of regional Gulf currents across the shelf, passage of tides, and local and regional wind systems. The
orientation of the shoreline and bottom topography may also place constraints on speed and direction of
shelf currents.

Gulf tides are small and noticeably less developed than along the Atlantic or Pacific coasts. Tides
range from 0.5-1.0 m and are driven mostly by atmospheric pressure and wind direction (Solis and Powell
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Figure 4.1 Generalized circulation pattern of the Loop Current in the Gulf of Mexico. Also included
are some geologic features of the Gulf of Mexico, including shallower continental shelf regions
and geologic breaks such as DeSoto Canyon off the Florida Panhandle and Mississippi Canyon off
the Mississippi River Delta.

1999). Despite the small tidal range, tidal current velocities are occasionally high, especially near the
constricted outlets that characterize many of the bays and lagoons. Tide type varies widely throughout
the Gulf with diurnal tides (one high tide and one low tide each lunar day of 24.8 hrs) existing from St.
Andrew’s Bay, Florida, to western Louisiana. The tide is semi-diurnal in the Apalachicola Bay of Florida
and mixed in western Louisiana and in Texas.

Salinity

Runoff from precipitation on almost two-thirds of the land area of the United States eventually drains
into the Gulf of Mexico via the Mississippi River. The combined discharge of the Mississippi and Atchafalaya
Rivers is a major influence on salinity levels in coastal waters on the Louisiana/Texas continental shelf.
The annual freshwater discharge of the Mississippi/Atchafalaya River system represents approximately
10% of the water volume of the entire Louisiana/Texas shelf to a depth of 90 m. The Loop Current and
Mississippi/Atchafalaya River system, as well as anticyclonic Loop Current eddies, significantly affect
oceanographic conditions throughout the Gulf of Mexico.

Surface salinities in the Gulf of Mexico vary seasonally. During months of low freshwater input, surface
salinities near the coastline range between 29-32 ppt (MMS 1997). High freshwater input conditions
during the spring and summer months result in strong horizontal salinity gradients with salinities less than
20 ppt on the inner shelf in the northern Gulf of Mexico. The waters in the open Gulf are characterized by
salinities between 36.0-36.5 ppt (MMS 1997).
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Temperature

Surface water temperatures for the entire Gulf of Mexico were reported by NOAA (1985). Surface
temperatures were measured in January and July. During January, temperatures ranged from 14-24°C.
Minerals Management Service (MMS 1997) found surface temperatures in the Gulf of Mexico in January
range from 25°C in the Loop current core to 14-15°C along the shallow northern coastal estuaries. The
coldest water along the Louisiana/Texas border occurs on the upper shelf (NOAA 1985) and the warmest
was found off the southwestern tip of Florida. Winter water temperatures gradually increased with
distance from shore in the entire Gulf. Temperatures also increased southward on the Florida peninsula
with temperatures ranging from 16-24°C.

Gulf surface water temperatures in July ranged from 28-30°C (NOAA 1985) with the coolest water
found off the south Texas coast. The warmest water was found off the Mississippi/Alabama coast, the Big
Bend area of Florida, and the southern tip of Florida. Summer water temperatures gradually decreased
with distance from shore. Most of the Gulf had surface temperatures of 29°C. These temperatures agree
closely with MMS (1997) data showing 29-30°C water throughout the Gulf during August.

While both of the references above are older, the temperature ranges correspond with recent 4
km sea surface temperature derived from measurements captured by Advanced Very High Resolution
Radiometer (AVHRR) instruments aboard NOAA polar-orbiting satellites. Data from Saha et al. (2018)
show that average sea surface winter temperatures in the northern Gulf of Mexico range from 14-24°C
while summer temperatures range from 28-30°C.

Dissolved Oxygen (DO)

Dissolved oxygen (DO) values in the Gulf of Mexico average about 5 ppm at 10 m below the surface
during winter, with values averaging about 4.6 ppm during the summer months 10 m below the surface
(Garcia et al. 2010). The surface layer in the northern Gulf of Mexico shows an oxygen surplus during
February through July (Justic et al. 1993). The oxygen maximum that occurs during April and May
coincides with the maximum flow of the Mississippi River. From January to July the oxygen in bottom
waters decreases at an average rate of 0.7 ppm per month, and reaches its lowest value in July (Justic et
al. 1993).

Areas of anoxic bottom water have not been reported from the eastern Gulf continental shelf.
However, summer hypoxia of bottom water has been noted for Mobile Bay and Tampa Bay. Areas of
excessively low bottom DO values (< 2.0 ppm) have long been known to occur off central Louisiana and
Texas during periods of stratification in the warmer months. Oxygen-deficient conditions occur primarily
from April through October each year with the location and extent varying annually (Rabalais et al. 1997).
In 2002, the hypoxic zone was its largest ever at approximately 22,000 km?2, while the long-term average
since mapping began in 1985 is 13,500 km? (Rabalais et al. 2007). Hypoxic waters can include 50-80% of
the lower water column between 5-30 m water depth, and can extend as far as 130 km offshore to depths
of 60 m (Rabalais and Turner 2001).

Submerged Vegetation

Seagrass meadows are often populated by diverse and abundant fish faunas (Zieman and Zieman
1989). Both seagrasses and macroalgae have been found to be important nursery habitats for numerous
fish species (Rydene and Matheson 2003). The seagrasses and their attendant epiphytic and benthic
fauna and flora provide shelter and food to the fishes in several ways and are used by many species as
nursery grounds for juveniles.
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According to Handley et al. (2007), six distinct species of seagrasses have been identified in the
bays, lagoons, and shallow coastal waters of the northern Gulf region. These species include paddle
grass (Halophila decipiens), star grass (Halophila engelmannii), turtle grass (Thalassia testudinum), shoal
grass (Halodule wrightii), manatee grass (Syringodium filiforme), and widgeon grass (Ruppia maritima).
Widgeon grass and water celery (Vallisneria americana) are freshwater species capable of tolerating saline
waters. Turtle grass is the most abundant seagrass found in the Gulf of Mexico. Shoal grass predominates
in Mississippi and Alabama while widgeon grass is the dominant species found in Louisiana. Light, salinity,
temperature, substrate type, and currents are important local factors that affect distributional patterns.

The structural components of seagrass leaves, rhizomes, and roots act to modify water currents and
waves. Seagrasses trap and store both sediments and nutrients and filter nutrient inputs. This structure
baffles waves, reduces erosion, and promotes water clarity while increasing bottom area and providing a
surface upon which epiphytes and epibenthic organisms can live. Invertebrate abundance is much higher
in seagrass beds than in adjacent unvegetated habitats (Pérez-Castafieda et al. 2010).

Emergent Vegetation

Emergent vegetated wetlands provide essential habitat for many of the Gulf’s managed fish species
and their prey. Marshes and mangroves are integral parts of the estuarine system, serving as nursery
areas for larval and juvenile invertebrates and fish, and as a source of detritus needed to supply organic
matter to local estuarine and marine food webs.

In the Gulf of Mexico, salt marshes dominated by smooth cordgrass (Spartina alterniflora), needlerush
(Juncus roemarianus), and marsh hay cordgrass (Spartina patens) are found in the temperate north.
In southern areas, mangrove communities composed of red mangrove (Rhizophora mangle) or black
mangrove (Avicennia germinans) are found. The vegetated wetlands found in estuaries are among
the most productive ecosystems on earth (Teal and Teal 1969, Odum et al. 1982). Both marshes and
mangroves require soft sediments, regular inundation from tides, freshwater, and low to moderate wave
energy. Emergent wetlands may alter the sediment on which they grow and function as sediment builders
through peat formation and their effect on local sedimentation patterns (Odum et al. 1982, Mitsch and
Gosselink 1993). In addition, marshes and mangroves also act as filters by removing contaminants from
water and recycling inorganic nutrients such as nitrogen and sulfur.

Salinity and tidal inundation control the zonation patterns of plant communities throughout Gulf
estuaries. Salt marsh communities are dominated by salt tolerant smooth cordgrass in the intertidal
zone, with marsh hay cordgrass or rushes in the upper intertidal zone. As elevation increases and tidal
inundation decreases, cordgrass density declines and various other halophytic grasses and succulents
replace cordgrass communities. The width and density of the cordgrass zone is greatest from Galveston
Bay, Texas through the Big Bend region of Florida. This region of the Gulf has the largest amount of
freshwater inflow.

The complex root system of red mangroves provides fish habitat by providing shelter and abundant
detritus for local food webs on which fish and invertebrates depend (Zieman et al. 1984). Black mangrove
roots do not have a well-developed invertebrate fauna. Black mangroves are the only mangrove species
found in south Texas where the fauna consists of a few species of molluscs that are derived from other
similar habitats such as salt marshes (Britton and Morton 1989) and fiddler crabs. During periods of high
tide, this habitat also provides a refuge for fish and shrimp similar to that provided by salt marshes.
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Estuaries

The northern Gulf of Mexico contains 31 major estuarine systems extending from the Rio Grande
River in Texas eastward to Florida Bay in Florida. Estuaries typically include wetlands and open bay waters
in which nutrients from river inflows, adjacent runoff, and the sea support a productive community of
plants and animals. Estuarine tidal mixing is limited by the small tidal ranges that occur within the Gulf
of Mexico, but shallow estuarine depths tend to amplify the mixing effect. Estuaries in Florida and south
Texas generally are clearer and have lower nutrient concentrations than those in other parts of the Gulf.

Florida

McNulty et al. (1972), in conducting the Florida portion of the Gulf of Mexico Estuarine Inventory
(GMEI), provided a comprehensive description of the natural and man-made features of the estuaries
on the Florida Gulf Coast. The report covers some 40 estuarine areas from Perdido Bay at the Florida/
Alabama border south to Florida Bay.

The total area of Florida west coast estuaries is 12,154 km?, including open water, tidal marsh,
and mangroves (McNulty et al. 1972). Considerable changes occur in the type and area of submergent
and emergent vegetation from south to north. While McNulty et al. (1972) reported that mangrove
tidal flats were found from the Florida Keys to Naples, Snyder et al. (2021) found that robust stands of
black mangrove, Avicennia germinans, and red mangrove, Rhizophora mangle, had expanded into the
Apalachicola Bay region. Sandy beaches and barrier islands occur from Naples to Anclote Key and from
Apalachicola Bay to Perdido Bay (McNulty et al. 1972). Tidal marshes are found from Escambia Bay to
Florida Bay and cover 2,139 km? with the largest area occurring in the Suwannee Sound and Waccasassa
Bay. The coast from west of Apalachee Bay to the Alabama border is characterized by wide sand beaches
situated either on barrier islands or on the mainland itself. Beds of mixed seagrasses and/or algae occur
throughout the eastern Gulf with the largest areas of submerged vegetation found from Apalachee Bay
south to the Florida Keys.

Black needlerush predominates, but several species are locally abundant, among them smooth
cordgrass, marsh hay cordgrass, seashore saltgrass (Distichlis spicata), Salicornia perennias, sea oxeye
(Borrichia frutescens), Batis marina, and Limonium carolinianum FWC/FWRI (unpublished data). GIS
mapping by FWC/FWRI (unpublished data) showed 2,192 km? of mangroves along Florida’s Gulf coast. The
three common mangroves in their order of abundance and zonation landward are the red (Rhizophora
mangle), black (Avicennia germinans), and button wood (Conocarpus erectus). A fourth and less abundant
species, the white mangrove (Laguncularia racemosa), generally grows landward of the black mangrove.

Approximately 6,794 km? of seagrass or submerged aquatic vegetation (SAV) occurs within the Gulf
of Mexico off Florida and Florida’s Gulf Coast bay systems (Handley et al. 2007). Handley and Lockwood
(2020) found that six of the nine Florida bay systems along the Gulf Coast had increased seagrass coverage
of between 24 and 60% from when they were originally sampled from 1992 through 2002. Handley and
Lockwood (2020) reported that the Big Bend region has the largest total seagrass area of 3,717 km?,
followed by the Florida Bay area with 1,389 km?. Charlotte Harbor had 292 km?; Sarasota Bay contained
55 km?; Tampa Bay had 169 km?; St. Andrews Bay contained 50 km?; Choctawhatchee Bay had 7.4 km?;
the Pensacola Bay system contained 15.4 km? while Florida’s portion of Perdido Bay contained 1.4 km?.

Shoal grass and widgeon grass are abundant intertidally, whereas turtle grass, manatee grass, paddle
grass, and star grass are found only below low water levels. In most of Florida’s estuaries, seagrasses are
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found at depths to about 2.1 m, except where water is exceptionally clear (e.g., portions of Pensacola
Bay) where they are found to about 3.6 m (McNulty et al. 1972).

McNulty et al. (1972) found nearly 56.7 km? of live oyster beds (20.7 km? in private leases and 35.3
km? in public beds) in the panhandle estuaries of Apalachicola Bay and St. George Sound. GIS mapping
by FWC/FWRI (unpublished data) showed 30.7 km? of oysters in Rookery Bay, Estero Bay, Tampa Bay, Big
Bend, and Apalachicola Bay.

Coastal waters in the eastern Gulf may be characterized as clear, nutrient-poor, and highly saline.
Rivers which empty into the eastern Gulf carry little sediment load. Stream discharge in north Florida
estuaries is much greater than that in central and south Florida. Mean stream discharge for the west coast
is 1,988 m3/sec (70,251 CFS) (McNulty et al. 1972). More than 70% of the runoff is from the Apalachicola,
Suwannee, Choctawhatchee, and Escambia rivers. The Apalachicola River accounts for about 35%, and
the Suwannee River accounts for nearly 15%.

Primary production is generally low except in the immediate vicinity of estuaries or on the outer
shelf when the nutrient rich Loop Current penetrates into the area. Presumably, high primary production
in frontal waters is due to the mixing of turbid nutrient-rich plume water where photosynthesis is light-
limited with clear, nutrient-poor, Gulf of Mexico water where photosynthesis is nutrient-limited creating
good phytoplankton growth conditions (GMFMC 1998).

Alabama

Crance (1971) divided the Alabama coastal zone into five estuarine systems: Mississippi Sound, Mobile
Bay, Mobile Delta, Perdido Bay, and Little Lagoon. Combined, these estuaries contain an open-water
surface area of 1,608 km?2. Mean tidal range is small, varying from about 0.3 m at the head of Mobile Bay
to about 0.5 m at the entrance. Annual mean discharge of gauged streams in the Mobile River system is
1,659 m3/sec (58,636 CFS). Salinity is highly variable with oceanic levels occurring at the Gulf passes at
times, and freshwater at the upward end of the estuary is often present.

There were 10,614 ha of estuarine emergent wetlands, 17.6 km? of palustrine emergent wetlands,
and a total of 123.7 km? of emergent wetlands in coastal Alabama in 2002 (Handley et al. 2013a). From
1955-2002, Alabama lost 147.6 km? (54.4%) of the emergent wetlands in the coastal area (Handley et al.
2013a).

In higher salinity areas, the major emergent species are black needlerush, smooth cordgrass, big
cordgrass (Spartina cynosuroides), marsh hay cordgrass, and seashore saltgrass. Submerged vegetation
includes patches of shoal grass, widgeon grass, and slender pondweed (Potamogeton pusillus) (Crance
1971).

In lower salinity areas, alligator weed (Alternanthera philoxeroides) and Phragmites communis are
more abundant. The major species of submerged vegetation are southern naiad (Najas guadalupenis),
wild celery, horned pondweed (Zannichellia spiralis), slender pondweed, and Nitella spp. (Crance 1971).

Vittor and Associates (2009) found shoal and widgeon grass were the dominant seagrass species
in coastal Alabama in 2009 with ~2.0 km? of shoal grass, ~1.0 km? of widgeon grass, and ~1.0 km? of
mixed shoal and widgeon grass. Since that time recent mapping has found 44.4 km? of submerged aquatic
vegetation in coastal Alabama with the majority being freshwater species in upper Mobile Bay (Handley
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and Lockwood 2020). Mobile Bay has seen a 68.2% increase in SAV between 2002 and 2015 with most
being exotic SAV species spreading in the shallow flats of upper Mobile Bay (Handley and Lockwood
2020).

There are some 203.9 km? of live oyster beds, with more than 121.4 km? of public beds and nearly
80.9 km? in private leases. More than 8.5 km? of estuarine habitat were filled for various purposes.

Mississippi

Mississippi Sound is a relatively shallow estuary aligned in a generally east-west direction along
Mississippi and Alabama bounded on the east by Mobile Bay and the west by Lake Borgne. Barrier islands
form a partial boundary separating the sound from the Gulf of Mexico. Numerous marsh isles in southeast
Louisiana completes the southern boundary. Unless otherwise noted, the following information on
Mississippi estuaries was condensed from Christmas (1973) and Eleuterius (1976a, 1976b).

Mississippi Sound is a system of estuaries adjoining a lagoon. The sound, separated from the Gulf
of Mexico by a chain of barrier islands, acts as a mixing basin for freshwater discharge from rivers and
seawater entering through the barrier island passes. The complexity of the system does not readily lend
itself to concise hydrological classification. Both north-south and east-west salinity gradients exist in
addition to vertical gradients. Overall, positive salinity gradients exist from the mainland seaward and
vertically, surface to bottom. In periods of peak river discharge, the water column may be homogeneous.

The salinity regime of eastern Mississippi Sound is determined largely by the influx of Gulf waters
through Petit Bois, Horn, and Dog Keys passes and the outflow of waters from Mobile Bay, the Pascagoula
River, and Biloxi Bay. Water from Mobile Bay appears to exit Mississippi Sound entirely through Petit Bois
Pass; thus, the west branch of the Pascagoula River becomes the major source of freshwater into the
Sound. The western end of Mississippi Sound is heavily influenced by drainage from the Pearl River, the
Lake Borgne-Lake Pontchartrain complex, and St. Louis Bay.

Silty clay is the dominant sediment in Mississippi Sound. Coastal bays receive large volumes of sandy
and silty sandy sediments from the surrounding mainland. In addition, these embayments and the sound
proper receive clay silt sediments from the rivers. Fine sediments are also carried into the sound via tidal
currents from Lake Pontchartrain and Mobile Bay. The central portion of the sound is composed of silt and
clay mud. In some areas, these sediments grade into fine and very fine sands. Medium and coarse sands
characterize the barrier islands and are also found along the mainland beach west of the Pascagoula
River. Medium to coarse sands extend from Round Island in Mississippi Sound to Horn Island.

The shallowness of the sound (average depth at mean low water is 2 m), its sediments, and wave
action are responsible for the turbidity of the water. In most months, nearshore waters are brown in color
due to suspended fine sediment in the water column. In periods of peak river flow, these muddy waters
may reach and extend beyond the barrier islands.

There were 215.5 km? of estuarine emergent wetlands, 51.2 km? of palustrine emergent wetlands,
and a total of 268.2 km? of emergent wetlands in coastal Mississippi in 2007 (Handley et al. 2013b).
Between 1979 and 2007, Mississippi lost ~174 km? (54.5%) of its emergent wetland habitat (Handley et
al. 2013c). Common species of emergent wetlands include black needlerush, smooth cordgrass, marsh
hay cordgrass, and threecorner grass (Scirpus olneyi). Emergent wetlands are most extensive in the
Pascagoula and Pearl River basins.
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Handley and Lockwood (2020) reported that there were 10.12 km? of seagrass were present in coastal
Mississippi with the majority of the seagrass found in Point-aux-Chenes Bay and around Cat and Horn
Islands.

Louisiana

Coastal Louisiana is predominately a broad marsh indented by shallow bays containing innumerable
valuable nursery areas. Total estuarine area in 1970 encompassed more than 29,000 km?, over 15,000
km? in marsh vegetation, and more than 13,000 km? of surface water area (Perret et al. 1971). These
waters are generally shallow with over half between zero and 1.8 m in depth. Sediments consist of mud,
sand, and silt and are very similar across the coast ranging from coarse near the Gulf and barrier islands to
fine in the upper estuaries (Barrett et al. 1971). Extensive wetlands loss is occurring in coastal Louisiana.
The current loss of wetlands in the Louisiana Coastal Zone is estimated to be 43 km?/yr (Couvillion et al.
2011).

Emergent marsh amounts to more than 15,800 km? and is made up of four main types; saline,
brackish, intermediate, and fresh (USGS 1997). Approximately 3,492.3 km? of saline marsh consisting of
smooth cordgrass, glasswort (Salicornia sp.), black needlerush, black mangrove, seashore saltgrass, and
saltwort (Batis marina) are located in the Louisiana Coastal zone; 4,871.7 km? of brackish marsh made
up of marsh hay cordgrass, threecorner grass, and coco (Scirpus robustus); 2,632.9 km? of intermediate
marsh consisting of marsh hay cordgrass, deer pea (Vigna repens), bulltongue (Sagittaria sp.), wild
millet (Echinochloa walteri), bullwhip (Scirpus californicus), and sawgrass (Cladium jamaicense); and
4,829.4 km? of fresh marsh consisting of maiden cane (Panicum hemitomon), pennywort (Hydrocotyle
sp.), pickerelweed (Pontederia cordata), alligator weed, bulltongue (Sagittaria sp.), and water hyacinth
(Eichhornia crassipes).

In general, estuaries and nearshore Gulf waters of Louisiana are low saline, nutrient-rich, and turbid
due to the high rainfall and subsequent discharges of the Mississippi, Atchafalaya, and other coastal
rivers. The Mississippi and Atchafalaya Rivers deliver approximately 172 million metric tons of sediment
annually to coastal Louisiana (Meade and Moody 2010). Average daily discharge for the Mississippi and
Atchafalaya Rivers is 464,400 cfs and 223,800 cfs, respectively (USEPA 1994). Peak discharge usually occurs
in April and May; low flow occurs typically in September and October. During floods, freshwater is carried
far into the Gulf resulting in lower salinities near the mouths of the rivers and into neighboring estuaries.
As a probable consequence of the large fluvial nutrient input, the Louisiana nearshore shelf is considered
one of the most productive areas in the Gulf of Mexico.

The public oyster seed grounds and reservations encompass approximately 6,803.6 km? and
private oyster leases cover approximately 1,558.1 km? of water bottoms in Louisiana (Banks personal
communicationion). Mapped oyster reefs account for approximately 3.7% of total water bottom coverage
(254.5 km?) within the public oyster areas and additional hectares of reefs exist, but these areas have not
been delineated. The largest portion of known oyster reef within these public oyster areas is located east
of the Mississippi River in St. Bernard and Plaguemines Parishes where 209.4 km? are located (82.3%).
It is unknown what portion of the total hectares of private leases is covered in oyster reef, although it is
likely significant considering the majority of Louisiana’s oyster landings come from private leases (Banks
personal communication). Additional habitat is also located in extensive reef complexes near Marsh Island
(Iberia Parish) and in both Calcasieu and Sabine Lakes (Cameron Parish). Total area of live oyster reef is
currently unknown, although Perret et al. (1971) estimated more than 538.3 km?.
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More than 1,610 km of navigation channels designed and/or maintained by the U.S. Army Corps of
Engineers are in the estuarine zone. The longest is the Gulf Intracoastal Waterway (486 km) from Lake
Borgne to the Sabine River. Navigation channels account for nearly all of the more than 105.2 km? of fill.

Cho and Poirrier (2005) reported SAV in Lake Pontchartrain had declined by more than 50% since the
mid-1950s. No grass beds were found along the south shore of the lake between 1996 and 1998 (Penland
et al. 2002). By the early 1990s, most of the extensive beds of wild celery had disappeared, but there was
anincrease in widgeon grass during 1996-2000 (Cho and Poirrier 2005). Cho and Poirrier (2002) estimated
SAV coverage in Lake Pontchartrain in 2000 was 1.5 km? of widgeon grass plus 0.12 km? of water celery.
Cho and Poirrier (2002) stated that total SAV habitat was about 4.5 km?2. While Poirrier and Handley
(2007) reported that approximately 45.12 km? of seagrass were present around the Chandeleur Islands
in 1995, with turtle grass being the predominant species, Handley and Lockwood (2020) reported only
10.58 km? of seagrass were measured in 2011. Representatives from the LDWF reported beds of widgeon
grass around the Mississippi River delta and in the Pointe aux Chenes Wildlife Management Area.

Texas

Unless otherwise noted, the following information on Texas estuaries was compiled from Diener
(1975). The estuaries in Texas are characterized by extremely variable salinities and reduced tidal action.
Estuarine salinities trend low to high from north to south. Texas has approximately 612 km of open
Gulf shoreline and contains 3,528 km of bay-estuary-lagoon shoreline. Coastal habitats in Texas contain
more than 2,476.7 km? of fresh, brackish, and salt marshes. Saline and brackish marshes are most widely
distributed south of Galveston Bay, while intermediate marshes are the most extensive marsh type east
of Galveston Bay. The lower coast has only a narrow band of emergent marsh but has an extensive system
of bays and lagoons.

From the Louisiana border to Galveston, the coastline is comprised of marshy plains and low, narrow
beach ridges. From Galveston Bay to the Mexican border, the coastline consists of long barrier islands and
large shallow lagoons. The Laguna Madre contains profuse seagrass beds while Padre Island is the longest
barrier island in the world (TGLO 1996). The Intracoastal Waterway, a maintenance-dredged channel,
extends from the Lower Laguna Madre to Sabine Lake. Dredging of the channel has created numerous
spoil banks on islands adjacent to the channel.

Eight major estuarine systems are located in Texas. The major bay systems from the lower to upper
coast are Lower and Upper Laguna Madre; Corpus Christi and Aransas bays; San Antonio, Matagorda
and Galveston bays; and Sabine Lake. Riverine influence is highest in Sabine Lake and Galveston Bay. In
1992, these estuaries contained 6,275.6 km? of open water (estuarine subtidal areas), and 15,768 km? of
wetlands. About 85.3% of the total wetlands were palustrine, 14.5% estuarine, and 0.1% marine. There
were 7,115.8 km? of deepwater rivers (243.6 km?); reservoirs (596.6 km?); and estuarine bays (6,275.6
km?) (Moulton et al. 1997). Climate ranged from semi-arid on the lower coast (where rainfall averages 25
inches) to humid on the upper coast where average annual rainfall is 55 inches (Diener 1975).

Texas estuaries support a number of species of emergent vegetation consisting of shoregrass
(Monanthochloe littoralis), glasswort (Salicornia bigelovii), seacoast bluestem (Schizachyrium scoparium),
marsh hay cordgrass, rush saltwort (Batis maritima and B. maritima), glasswort (Salicornia bigelovii),
smooth cordgrass, coastal dropseed (Sporobolus virginicus), seashore saltgrass, seablite (Suaeda linearis),
sea oats (Uniola paniculata), black needlerush, shoregrass (Monanthochloe littoralis), bulrush (Scirpus
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maritimus and S. olneyi), and gulfdune paspalum (Paspalum monostachyum) (Diener 1975). Common
reed (Phragmites communis) was reported in a few areas as well.

Submergent aquatic vegetation includes shoal grass, turtle grass, paddle grass, manatee grass, and
widgeon grass (Diener 1975, Pulich et al. 1997, Pulich 1999). According to Pulich (1999), shoal grass is
the most abundant seagrass species in Texas. Submerged seagrass coverage was approximately 690 km?
in 1998 (Pulich and Onuf 2007) with the overwhelming majority being located in the Upper and Lower
Laguna Madre. Handley and Lockwood (2020) reported there were 924.75 km? of seagrass measured
during surveys conducted in 2004, 2007, and 2012. The largest seagrass areas were the Lower Laguna
Madre with 445.29 km? and the Upper Laguna Madre with 242.12 km?.

Red Drum Habitat
Spawning Habitat

Red Drum spawning has generally been thought to take place near inlets and passes in nearshore,
coastal waters (Jannke 1971, Holt et al. 1985, Murphy and Taylor 1990, Rooker et al. 1998a, Hernandez
et al. 2013). Murphy and Taylor (1990) found evidence of Red Drum spawning activity within estuaries
in Florida. Studying Red Drum in Tampa Bay, Peters and McMichael (1987) reported that most Red Drum
around Tampa Bay spawn near the bay mouth with some spawning also occurring in nearshore Gulf
waters. Lyczkowski-Shultz et al. (1988) found eggs and larvae out to 34 km from shore off Mississippi.
Murphy and Taylor (1990) also collected mature or recently spent fish out to depths of 69.5 m suggesting
that spawning also takes place offshore in the Gulf of Mexico. Holt (2008) reported Red Drum spawning
all along the nearshore region of the central Texas coast and stated that that spawning activity was
widespread and not concentrated at inlets. Using a towed hydrophone array to listen for clusters of
drumming sounds, Holt (2008) found areas of the coastline far removed from the inlets had relatively
intense drumming activity. Based on these findings, it appears that Red Drum use estuaries, nearshore,
and offshore waters for spawning.

Holt et al. (1981a) found that Red Drum eggs hatched 28 to 29 hours after fertilization, while Vetter
et al. (1983) found eggs hatched in as little as 19 hours. Due to these relatively short incubation periods,
the presence of fish eggs at a given location can be used to infer local spawning events (Hernandez 2001).
Hernandez et al. (2013) found that Red Drum eggs were generally distributed in the northcentral Gulf of
Mexico, and were consistently collected in nearshore waters with depths of 10-15 m south of the Texas-
Louisiana border, between the Mississippi-Alabama border and Pensacola, and in the Big Bend area of
Florida (Figure 4.2).

Red Drum tend to concentrate in large numbers in relatively small spawning sites during the spawning
season (Lowerre-Barbieri et al. 2016a). Using acoustically tagged Red Drum off Florida, Lowerre-Barbieri
et al. (2019) found that Red Drum have strong spawning site fidelity (91% in 2013 and 85% in 2014) each
year with very little straying (6-13%) between nearby spawning sites. Rooker et al. (2010) also found that
while some mixing occurs among regional estuaries in the Gulf of Mexico, the majority of adult Red Drum
appear to either remain in close proximity to their estuarine nurseries or return to natal areas to spawn
following a dispersive phase.

Using data from plankton surveys, Comyns et al. (1991) found that most Red Drum spawning occurred
from August through November in coastal waters off Louisiana, Mississippi, and Alabama with peak
spawning occurring in September. Off Texas, Rooker and Holt (1997) found that over 95% of all Red Drum
larvae collected were from September and October spawns. Wilson and Nieland (1994) studied Red
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Figure 4.2 Total number of Red Drum eggs collected using a CUFES during SEAMAP Fall Plankton
Surveys in 2007, 2009, 2010, and 2011 (data from Hernandez et al. 2013).

Drum spawning from Mobile Bay, Alabama to Galveston Bay, Texas and concluded that Red Drum had an
eight to nine-week spawning season from mid-August to October. Murphy and Taylor (1990) stated that
spawning peaked off Florida from September through October while Peters and McMichael (1987) stated
that spawning might extend early August through early December with peaks between late August and
mid-October.

During the Comyns et al. (1991) study, water temperatures off Louisiana, Mississippi, and Alabama in
early September were 27-29°C and decreased to 24-25°C in October. Lowerre-Barbieri et al. (2008) stated
that Red Drum spawning in Georgia was temperature dependent and that spawning was initiated when
coastal temperatures began to drop from 29°C and spawning concluded when temperatures dropped
below 26°C. In the Gulf of Mexico, these temperatures generally correspond to a spawning season
beginning in mid-August and continuing through October (Rooker and Holt 1997). Comyns et al. (1991)
reported that salinities ranged from 25-34 ppt in August and September, from 28-34 ppt in October, and
from 32-35 ppt in early November. Hernandez et al. (2013) found most Red Drum eggs were collected
between 28-31°C and salinities between 21-28 ppt.

Larval Habitat

In a laboratory setting, Holt et al. (1981b) found that optimum conditions for Red Drum larvae
hatching and survival were 25°C and 30 ppt. They also reported that temperature was an important factor
as larvae develop. Holt et al. (1981b) stated that two-week larval survival was reduced at temperatures
below 25°C and that temperature had a profound effect on larval growth rate with growth being much
higher at 25° or 30°C than at lower temperatures. They found reduced survival when water temperatures
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were below 20°C, theorizing that with lower water temperatures Red Drum were unable to transition to
active feeding, a critical period in fish development.

While Holt et al. (1981b) found that salinity had little influence on larval growth, Kesaulya and Vega
(2019) in a laboratory setting found that egg hatch-out rates and larval growth were reduced at 28 ppt
and 48 ppt salinity treatments. They reported that at salinities greater than 40 ppt and a temperature of
25°C affected the hatching success of Red Drum eggs. The percentage of egg hatching success and length
of larvae were reduced in the 28 ppt and 48 ppt treatments. Kesaulya and Vega (2019) concluded that
Red Drum eggs can hatch within a wide range of salinities with best hatch-out and growth rates occurring
between 33-43 ppt.

After examining plankton samples off the Mississippi Coast, Lyczkowski-Shultz et al. (1988) reported
that Red Drum larvae were concentrated in the upper 5 m of the water column. Comyns et al. (1991)
supported this finding with plankton samples off the Louisiana, Mississippi, and Alabama coasts where
they found that mean larval density in the upper 5 m was 34.2 larvae per 100 m3, while mean density
between 7 and 12 m was only 3.7 larvae per 100 m3. Lyczkowski-Shultz and Steen (1991) found that
Red Drum larvae ranging in mean size from 1.7 to 5.0 mm were vertically stratified and that larvae were
concentrated in the upper water column during the day with no clear relationship between vertical
aggregation of larvae and temperature or salinity profiles or prey microzooplankton distribution.

During the SEAMAP Fall Plankton Survey, Gulf-wide, most Red Drum larvae were caught in nearshore
waters in a variety of sampling gear (Figures 4.3 and 4.4). While the majority of the Red Drum are caught
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Figure 4.3 Red Drum catches from 3,220 bongo plankton samples collected from 1986-2014 as
part of the SEAMAP Fall Plankton Survey. Red Drum were collected at 529 stations. Numbers
represent the percent positive larval Red Drum catch occurrence in the bongo samples from
1986-2014 (SEAMAP unpublished data).
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Figure 4.4 Red Drum catches from 3,346 neuston plankton samples collected from 1986-2014
as part of the SEAMAP Fall Plankton Survey. Red Drum were collected at 367 stations. Numbers
represent the percent positive larval Red Drum catch occurrence in the neuston samples from
1986-2014 (SEAMAP unpublished data).

in nearshore waters, there are some observed further offshore, however, larvae and juveniles in the
offshore waters would probably not be able to recruit to inshore estuaries.

Dance and Rooker (2016) found that Red Drum larvae in Galveston Bay were abundant at salinities of
0-25 ppt. Abundances peaked at salinities near 20 ppt in all three estuaries they studied. Perez-Dominguez
et al. (2006) found in a laboratory that Red Drum larvae grew from 10-34°C with growth rates increasing
linearly with temperature between 11-30°C. Rooker and Holt (1997) also determined that growth was
positively associated with temperature.

After two to three weeks in the plankton, Red Drum larvae are transported by currents into estuaries
where they have shown a preference for a variety of habitats including marsh edges and seagrass beds
(Holt et al. 1983, Rooker and Holt 1997, Rooker et al. 1999, Stunz et al. 2002a). In Texas, larval Red Drum
were found associated with shoal grass (Halodule wrightii) and turtle grass (Thalassia testudinum) (Holt
et al. 1983, Rooker and Holt 1997). Larval Red Drum also were found in Spartina alterniflora marshes with
the marsh edge interface supporting much higher densities than nearby non-vegetated bottom (Stunz et
al. 2002a).

Even though oysters provide structure like seagrass, Stunz et al. (2002a) did not collect any Red Drum
larvae on oyster reefs. Havel et al. (2015) found that larval Red Drum settled on oyster shells at a larger
size than to either sand or seagrass. They postulated that oyster shells were a less favorable habitat for
Red Drum larvae than seagrass possibly due to the predators and/or prey associated with each habitat.
Field experiments examining larval Red Drum growth rates have shown that the lowest daily growth rates
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were on oyster reef and non-vegetated bottom while the highest daily growth rates were in seagrass and
salt marsh (Stunz et al. 2002b). Height or complexity differences between seagrass and oyster shells could
also play a role in oysters being a less favorable habitat (Havel et al. 2015).

Using 15-30 mm Red Drum in cage experiments, Gain (2009) found that in the absence of a predator,
Red Drum larval habitat selection was not influenced by structured habitats. However, when exposed
to predators, Red Drum showed a clear preference for more structured, complex habitat. Predators
influencing larval Red Drum habitat selection has been shown in several other studies also. Holt et al.
(1983) concluded that in shoal grass meadows, larval Red Drum were more abundant along seagrass
edges due to a need for feeding in open areas while also having seagrass nearby for protection from
predators. Rooker et al. (1998b) found larval Red Drum mortality rates to be three to four times higher
in unvegetated areas than in seagrass habitats. Rooker et al. (1998b) concluded that the higher mortality
rates in unvegetated areas was due to larval Red Drum being more vulnerable to predators as habitat
complexity decreased.

Researchers have found differences in larval Red Drum densities in different species of seagrass.
Rooker and Holt (1997) found that larval Red Drum were more abundant in shoal grass, Halodule wrightii,
than in turtle grass, Thalassia testudinum. Rooker and Holt (1997) found similar larval Red Drum growth
rates between shoal and turtle grass and suggested that abundance differences were due to anti-predator
behaviors rather than spatial variability in growth and foraging conditions. The researchers postulated
that the structural differences between shoal and turtle grass, with shoot density being eight to ten times
higher in shoal grass than turtle grass, made larval Red Drum less vulnerable to predators.

Juvenile and Adult Habitat

Juvenile Red Drum can tolerate wide water temperature (13-28°C) and salinity (0-50 ppt) regimes
(Perret et al. 1980, McDonald et al. 2015). Using fishery independent data in Texas, Dance and Rooker
(2016) found that early juvenile Red Drum were most abundant in estuarine areas with water temperatures
between 15-25°C and salinities greater than 29 ppt. They also found that juvenile Red Drum were rarely
caught in areas with water temperatures less than 15°C. In Louisiana, Peterson (1986) found that while
juvenile Red Drum were caught in salinities ranging from 4-27 ppt, juvenile Red Drum were most abundant
between 16 and 25 ppt. Peterson (1986) also found that juvenile Red Drum were more abundant in
salinities between 21 and 25 ppt.

Juvenile Red Drum are generally found in inshore waters of the Gulf of Mexico, except during fall and
winter (Chen 2017). Habitat preferences include rivers, bays, canals, tidal creeks, passes in estuaries,
seagrass beds, oyster bars, mud flats, and sand bottom (Chen 2017). Winner et al. (2014) found that
most Red Drum (95%) utilizing these nursery habitats were age-0 fish of less than 100 mm TL. Juvenile
Red Drum are frequently found in shallow water during summer and fall, but these fish move to warmer
water in deeper areas during winter (Dance and Rooker 2015). As juvenile Red Drum grow and approach
200 mm during their first spring, Peters and McMichael (1987) found that juvenile Red Drum may remain
in deep basins and bayous, venture into the shallows, or congregate near passes.

Within the estuary, Peterson (1986) found that juvenile Red Drum in Louisiana seemed to prefer
saline Spartina alterniflora marshes with shallow water and mud or sandy bottoms. In Texas, Dance and
Rooker (2015) found that seagrass beds are important habitat for juvenile Red Drum with seagrass beds
being a preferred habitat to salt marsh when both are present. They also found that in Galveston Bay,
juvenile Red Drum rarely utilized open bay and oyster reef habitat. Dance and Rooker (2016) found that
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early juvenile Red Drum abundance was associated with greater seagrass coverage in Galveston Bay,
moderate coverage in Aransas-Corpus Bay, and lower coverage in Laguna Madre. They postulated that the
differences were because of early juvenile Red Drum’s preference for seagrass edge habitats as the edges
of seagrass beds often provide greater foraging opportunities while still providing predator protection. A
juvenile Red Drum preference for habitat edges or boundaries was also found by Moulton et al. (2017).
In the Laguna Madre where seagrass is ubiquitous, early juvenile Red Drum seemed to prefer areas with
reduced seagrass coverage and more edge habitat. In Galveston Bay, early juvenile Red Drum were more
abundant with increasing seagrass coverage likely due to the limited nature of seagrass in Galveston Bay.
High numbers of early juveniles in the eastern Gulf have been found to use non-vegetated river channels
in Tampa Bay and Charlotte Harbor (Whaley et al. 2016). Peters and McMichael (1987) reported that Red
Drum between the ages of one and four years used various estuarine habitats within Tampa Bay and
that as Red Drum aged, they gradually moved into deeper basins or bayous within rivers and creeks or
ventured into shallow shoreline areas in the bay.

Sampling mangroves, emergent vegetation, fringing oyster bars, and seagrass flats on the west coast
of Florida, Winner et al. (2014) found that large juvenile Red Drum began recruiting to these estuarine
shoreline habitats between the ages of six months and one year when the fish were 150-300 mm TL.
These subadult Red Drum occupied these habitats until age-3 or age-4 when the fish were 500-800 mm
TL.

As Red Drum mature, they move out of the estuaries into nearshore shelf waters and along coastal
beaches (Peters and McMichael 1987) and that by age-5, the vast majority of Red Drum over 800 mm
TL had completed their migration into nearshore coastal waters (Winner et al. 2014). Figure 4.5 and
Figure 4.6 display the nearshore nature of adult Red Drum from SEAMAP Shrimp/Groundfish Surveys,
the SEAMAP Bottom Longline Survey, and the NMFS Bottom Longline Survey. Adult Red Drum spend less
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Figure 4.5 Red Drum catches from 33,847 trawl stations sampled from 1982-2020 as part of
routine SEAMAP Shrimp/Groundfish Survey sampling from 1982-2020. Blue dots represent one
or more Red Drum captured at a station (SEAMAP unpublished data).
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Figure 4.6 Red Drum catches from NMFS and SEAMAP bottom longline sampling. Data are from
5,432 bottom longline sets sampled from 1995-2020 as part of bottom longline surveys conducted
by NMFS (1995-2019) and SEAMAP (2008-2020). SEAMAP samples water depths from 3-10m but
does not sample off Florida. NMFS samples water depths from 9-366 m. Blue dots represent one
or more Red Drum captured at a station (SEAMAP unpublished data).

time in bays and estuaries and more time in open Gulf of Mexico waters. Off Texas, Rooker et al. (2010)
stated that the majority of subadult and adult red drum were collected within or near the same region
they occupied as juveniles. The researchers found that as you move northward along the Texas Coast,
more mixing of adult Red Drum from adjacent estuaries occurred. Rooker et al. (2010) postulated that
mixing occurs among regional estuaries in the Gulf of Mexico, but the majority of subadult and adult Red
Drum appear to either remain in close proximity to their native estuary or return to natal areas to spawn
following a dispersive phase.

Habitat Threats
Coastal Development

Increasing human population and coastal development are major threats to estuarine and marine
aquatic habitats since urban growth and development in coastal areas of the U.S. are approximately
four times greater than that in other areas of the country (Hanson et al. 2003). While the amount of
coastal wetlands lost to development has decreased in the last several decades, the rate of loss of coastal
wetlands has remained roughly the same. The loss rate was estimated to be 0.2% per year from 1922-
1954, while loss rates from 1982-1987 were approximately 0.18% per year (Valiela et al. 2004).

Increasing human populations and development within coastal regions generally leads to an increase

in impervious surfaces, including but not limited to roads, residential and commercial development,
and parking lots. Impervious surfaces cause greater volumes of runoff and associated contaminants in
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aquatic and marine waters. The increase of impervious surfaces from construction of urban, suburban,
commercial, and industrial centers results in land use conversions that remove vegetation and negatively
impact habitat. According to USEPA (1995), impervious surface runoff and storm sewers are the most
widespread source of pollution into the nation’s waterways. When impervious surfaces exceeded 20-30%
of total land cover, Holland et al. (2004) found reduced abundances of stress-sensitive macroinvertebrates
and altered food webs in headwater tidal wetlands. Holland et al. (2004) also found measurable adverse
changes in the physical and chemical environment when impervious cover exceeded 10-20% land cover.

Non-point and point source pollution discharges may cause organisms to be more susceptible to
disease or impair reproductive success (USEPA 2005). While the effects of non-point source pollution
can be lower in severity than the effects of point source pollution, non-point source pollution may be
more damaging to fish and their habitats. Non-point source pollution may affect sensitive life stages
and processes, is often difficult to detect, and its impacts may go unnoticed for years. When population
impacts are detected, a single source or event is usually hard to determine and population impacts may
be difficult to correct, clean up, or mitigate.

Urban runoff is generally difficult to control because of the intermittent nature of rainfall and the
associated runoff, the large variety of pollutant source types, and the variable nature of source loadings.
The National Water Quality Inventory (USEPA 2009) reported that runoff from urban areas was the
leading source of impairment in surveyed estuaries. Urban areas can have a chronic and insidious
pollution potential that one-time events do not. The effects of pollution on coastal fishery resources
may not necessarily represent a serious, widespread threat to all species and life history stages but are
dependent upon the type and concentration of the chemical compound and the length of exposure for
a particular species and its life history stage. For example, species that spawn in areas that are relatively
deep with strong bottom currents and well-mixed water may not be as susceptible to pollution as species
that inhabit shallow, inshore areas or enclosed bays and estuaries. Similarly, species whose egg, larval,
and juvenile stages utilize shallow, inshore waters and rivers may be more prone to coastal pollution than
are species whose early life history stages develop in offshore, pelagic waters.

Urban runoff from coastal development can result in an unnatural influx of suspended particles from
soil erosion having negative effects on riverine, nearshore, and estuarine ecosystems. Impacts from this
include high turbidity levels, reduced light transmittance, and sedimentation which may lead to the loss
of submerged aquatic vegetation and other benthic structure (USEPA 2005, Orth et al. 2006). Developed
watersheds tend to have reduced stormwater storage capacity. Other impacts include disruption in the
respiration of fishes and other aquatic organisms, reduction in filtering efficiencies and respiration of
invertebrates, reduction of egg buoyancy, disruption of ichthyoplankton development, reduction of
growth and survival of filter feeders, and decreased foraging efficiency of sight-feeders (Messieh et al.
1991, Wilber and Clarke 2001, USEPA 2005).

Severely eutrophic conditions may adversely affect aquatic systems in a number of ways, including
reductions in submerged aquatic vegetation through reduced light transmittance, epiphytic growth, and
increased disease susceptibility (Goldsborough 1997); mass mortality of fish and invertebrates through
poor water quality; and alterations in long-term natural community dynamics. The environmental effects
of excess nutrients and elevated suspended sediments are the most common and significant causes of
submerged aquatic vegetation decline worldwide (Orth et al. 2006). There is evidence that nutrient over
enrichment has led to increased incidence, extent, and persistence of harmful algal blooms; increased
frequency, severity, spatial extent, and persistence of hypoxia; alterations in the dominant phytoplankton
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species and size compositions; and greatly increased turbidity of surface waters from planktonic algae
(O’Reilly 1994).

Petroleum products consist of thousands of chemical compounds that can be toxic to marine life.
Polycyclic aromatic hydrocarbons (PAH) are particularly damaging to marine biota because of their
extreme toxicity, rapid uptake, and persistence in the environment (Kennish 1998). Fulton et al. (1993)
reported finding significantly higher PAHs in developed watersheds when compared to non-developed
watersheds. By far, the largest amount of petroleum released through human activity comes from the use
of petroleum products (e.g., cars, boats, paved urban areas, and two-stroke engines) (ASMFC 2004). While
most of the activities that use petroleum are based on land, rivers and streams carry the petroleum into
nearby estuaries and bays. While individual petroleum product releases are small, they are so ubiquitous
that when combined, they contribute nearly 85% of the total petroleum pollution from human activities
(ASMFC 2004).

Petroleum products are a major stressor on inshore fish habitats because they can potentially interfere
with the reproduction, development, growth, and behavior (e.g., spawning, feeding) of fish, especially
early life history stages (Gould et al. 1994). Polycyclic aromatic hydrocarbons can degrade aquatic habitat,
consequently interfering with biotic communities and may be discharged into rivers from non-point
sources, including municipal runoff and contaminated sediments. Also, oil has been shown to disrupt the
growth of vegetation in estuarine habitats (Lin and Mendelssohn 1996). Although oil is toxic to all marine
organisms at high concentrations, certain species are more sensitive than others and generally eggs and
larvae of organisms are most sensitive (Gould et al. 1994, Rice et al. 2000).

Although agricultural runoffis a major source of pesticide pollution in aquatic systems, residential areas
are also a notable source. Other sources of pesticide discharge into coastal waters include atmospheric
deposition and contaminated groundwater (Meyers and Hendricks 1982). Pesticides may bioaccumulate
in the ecosystem by accumulating in sediments and detritus that is then ingested by macroinvertebrates,
which in turn are eaten by larger invertebrates and fish.

Hanson et al. (2003) found three basic ways that pesticides can adversely affect fish health and
productivity through direct toxicological impact on the health or performance of exposed fish, indirect
impairment of the productivity of aquatic ecosystems, and loss or degradation of habitat that provides
physical shelter for fish and invertebrates. The majority of effects from pesticide exposures are sublethal.
Sublethal effects can impair the physiological or behavioral performance of individual animals in ways
that decrease their growth or survival, alter migratory behavior, or reduce reproductive success (Hanson
et al. 2003). Early development and growth of organisms involve important physiological processes and
include the endocrine, immune, nervous, and reproductive systems. Many pesticides have been shown to
impair one or more of these physiological processes in fish (Moore and Waring 2001, Gould et al. 1994).
Evidence has shown that DDT (dichloro-diphenyl-trichloroethane) and its chief metabolic by-product,
DDE (dichloro-diphenyl-dichloroethylene), can mimic estrogen or inhibit androgen effectiveness. Gould
et al. (1994) showed that DDT can cause deformities in winter flounder eggs and Atlantic cod embryos
and larvae. Generally, however, the sublethal impacts of pesticides on fish health are poorly understood.

The direct and indirect effects of pesticides on fish and other aquatic organisms can be a key factor in
determining the impacts on the structure and function of ecosystems (Preston 2002). This factor includes
impacts on primary producers (Hoagland et al. 1996) and aquatic microorganisms (Delorenzo et al.
2001), as well as macroinvertebrates that are prey species for fish. It is not surprising that pesticides are
relatively toxic to insects and crustaceans that inhabit estuaries since they are designed to kill insects.
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Lee and Oshima (1998) found that pesticides including chlorophyrifos, cypermethrin, fenvalerate, and
diflubenzuron all inhibited hatching of blue crab embryos. Horst and Walker (1999) found that methoprene
used for mosquito control interrupted chitin production in adult post molt blue crabs, increased mortality
of hatching zoeae, and was toxic to megalopae by delaying molting time.

Herbicides may alter long-term natural community structure by hindering aquatic plant growth or
destroying aquatic plants. Hindering plant growth can have notable effects on fish and invertebrate
populations by limiting nursery and forage habitat. Chemicals used in herbicides may also be endocrine
disrupters, exogenouschemicals thatinterfere with the normalfunction of hormones. Coastal development
and water diversion projects contribute substantial levels of herbicides into estuaries. A variety of human
activities such as noxious weed control in residential development and agricultural lands, right-of-way
maintenance, algae control in lakes and irrigation canals, and aquatic habitat restoration results in
contamination from these substances.

Energy-Related Activities

Oil and gas activities can directly and indirectly impact coastal and estuarine habitats through vessel
traffic, maintenance dredging of navigational canals, construction and operation of onshore facilities,
installation and maintenance of pipelines, expansion of ports and docks, and operation of offshore oil and
gas facilities. The potential for impacts is largely influenced by site-specific factors, such as the habitat
types and distribution in the vicinity of oil and gas activities. Many of the activities associated with oil and
gas development, such as platform construction, would occur in offshore waters.

A variety of contaminants can be discharged into the marine environment as a result of petroleum
extraction operations. Waste discharges associated with a petroleum facility include drilling well fluids,
produced waters, surface runoff and deck drainage, and drilling mud and cuttings (NMFS 2011). In
addition to crude oil spills, chemical, diesel, and other contaminant spills can occur with petroleum-
related activities (NMFS 2011). In even moderate quantities, oil discharged into the environment can
affect habitats and living marine resources. Accidental discharge of oil can occur during almost any stage
of exploration, development, or production on the outer continental shelf and in nearshore coastal areas
and can occur from a number of sources, including equipment malfunction, ship collisions, pipeline
breaks, other human error, or severe storms (Hanson et al. 2003).

Accidental spills and daily operational discharges are the major sources of oil releases as a result of oil
and gas activities. The National Research Council (NRC 2003) estimated the largest anthropogenic source
of petroleum hydrocarbon releases into the marine environment is from petroleum extraction-related
activities. Approximately 2,700 tons per year in North America are introduced to the marine environment
as a result of produced waters (NRC 2003). Produced waters are waters that are pumped to the surface
from oil reservoirs which cannot be separated from the oil. Produced waters contain finely dispersed oil
droplets that can stay suspended in the water column or can settle out into sediments. Produced waters
are generally more saline than seawater and contain elevated concentrations of radionuclides, metals,
and other contaminants. Produced waters are either injected back into reservoirs or discharged into the
marine environment (NRC 2003). Over 90% of the oil released from extraction activities is from produced
water discharges which contain dissolved compounds (i.e., PAHs) and dispersed crude oil (NRC 2003).
These compounds stay suspended in the water column and undergo microbial degradation or attach to
suspended sediments and are deposited on the seabed. Elevated levels of PAH in sediments are typically
found up to 300 m from the discharge point (NRC 2003).
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Oil spills may cover and degrade coastal habitats and associated benthic communities or may produce
a slick on the surface waters which disrupts the pelagic community. The water column may be polluted
with oil as a result of wave action and currents dispersing the oil. Benthic habitat and the shoreline can be
covered and saturated with oil, leading to the protracted damage of aquatic communities, including the
disruption of population dynamics. Qil can persist in sediments for decades after the initial contamination,
causing disruption of physiological and metabolic processes of demersal fish (Vandermeulen and Mossman
1996). These changes may lead to disruption of community organization and dynamics in affected regions
and permanently diminish fishery habitat.

The discharge of oil drilling mud can change the chemical and physical characteristics of benthic
sediments at the disposal site by introducing toxic chemical constituents. The addition of contaminants
can reduce or eliminate the suitability of the water column and substrate as habitat for fish species and
their prey. The discharge of oil-based drill cuttings is currently not permitted in U.S. waters. However,
where oil-based drill cuttings have been discharged, there is evidence that sediment contamination and
benthic impacts can occur up to 2 km from the production platform (NRC 2003).

Direct loss of marsh habitat can result from pipeline construction through coastal wetlands and
impacts depend upon avoidance of wetlands in pipeline route selection and the technique used for laying
the pipeline. The use of directional boring under wetlands during pipeline construction can avoid major
impacts on wetlands. Trenching results in direct impacts on marsh habitat due to excavating the pipeline
right of way. Long-term reduction in vegetation productivity above and adjacent to the pipeline, including
backfilled areas, can lead to potential losses of wetland habitat and wetland loss depends on the success
of backfilling, time of year, and duration of construction (Turner et al. 1994).

Refining converts crude oil into gasoline, home heating oil, and other refined products. The refining
process produces effluents, which can degrade coastal water quality. Oil refinery effluents contain many
different chemicals at different concentrations including ammonia, sulfides, phenol, and hydrocarbons.
Toxicity tests have shown that most refinery effluents are toxic but to varying extents. Some species are
more sensitive and the toxicity may vary throughout the life cycle. Experiments have shown that not
only can the effluents be lethal, but they can often have sublethal effects on growth and reproduction
(Wake 2005). Field studies have shown that oil refinery effluents often have an adverse impact on aquatic
organisms that is more pronounced in the area closest to the outfall (Wake 2005).

Impacts on coastal marsh vegetation from oil spills could range from a short-term reduction in
photosynthesis to extensive mortality and subsequent loss of marsh habitat as a result of substrate
erosion and conversion to open water (Hoff 1995, Proffitt 1998). Long-term impacts could include
reduced stem density, biomass, and growth (Proffitt 1998). Direct exposure to petroleum can lead to die-
off of submerged aquatic vegetation (SAV) in the first year of exposure. Certain species which propagate
by lateral root growth rather than seed germination may be less susceptible to oil in the sediment (NRC
2003). Oil has been demonstrated to disrupt the growth of vegetation in estuarine habitats (Lin and
Mendelssohn 1996). Mangroves might decrease canopy cover or die over a period of weeks to months
(Hoff et al. 2002, Hayes et al. 1992). Other effects of spills could include a change in plant community
composition or the displacement of sensitive species by more tolerant species. In locations where soil
microbial communities were affected, effects might be long-term, and wetland recovery might be slowed.
The degree of impacts on wetlands from spills are related to the oil type and degree of weathering,
amount of oil, duration of exposure, season, plant species, percentage of plant surface oiled, substrate
type, and oil penetration (Hayes et al. 1992, Hoff 1995, Proffitt 1998, Hoff et al. 2002). Higher mortality
and poorer recovery of vegetation generally result from spills of lighter petroleum products (such as
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diesel fuel), heavy deposits of oil, spills during the active growing period of a plant species, contact with
sensitive plant species (especially those located in coastal fresh marsh), completely oiled plants, and deep
penetration of oil and accumulation in substrates. Because of the changes in the northern Gulf’s barrier
island profiles as a result of hurricanes Katrina, Rita, and Ivan, there is a greater potential for oil spill
impacts on coastal marshes (MMS 2008).

Many factors determine the degree of damage from a spill, including the composition of the petroleum
compound, the size and duration of the spill, the geographic location of the spill, and the weathering
process present (NRC 2003). Although oil is toxic to all marine organisms at high concentrations, certain
species and life history stages of organisms appear to be more sensitive than others. In general, the early
life stages (i.e., eggs and larvae) are most sensitive, juveniles are less sensitive, and adults least so (Rice
et al. 2000). Some marine species may be particularly susceptible to hydrocarbon spills if they require
specific habitat types in localized areas and utilize enclosed water bodies, like estuaries or bays (Stewart
and Arnold 1994).

Numerous sublethal effects were observed in recently hatched Red Drum larvae after eggs were
exposed to weathered slick oil, including reductions in brain and eye size, and abnormal cardiac and
nervous system development (Khursigara et al. 2017, Xu et al. 2017). Magnuson et al. (2018) also reported
impaired ocular development in Red Drum larvae, which resulted in observable reductions in behavioral
(optomotor) responses to external stimuli.

Disruption of the areas from dredging and sedimentation may cause spawning fish to leave the area
for more suitable spawning conditions. Dredging, as well as the equipment used in the process such as
pipelines, may damage or destroy other sensitive habitats such as emergent marshes and SAV (Mills and
Fonseca 2003) and macroalgae beds. The stabilization and hardening of shorelines for the development
of upland facilities can lead to a direct loss of SAV, intertidal mudflats, and salt marshes that serve as
important habitat for a variety of living marine resources.

Offshore wind energy facilities have been proposed for the Gulf of Mexico, and these facilities convert
wind energy into electricity through the use of turbines that harness the kinetic energy of the moving
air. An offshore facility generally consists of a series of wind turbine generators, an array of submarine
electric cables that connect each of the turbines, and a single electric service platform (ESP). An ESP is a
central offshore platform that provides a common electrical interconnection for all of the wind turbine
generators in the array and serves as a substation where the outputs of multiple collection cables are
combined, brought into phase, and stepped up further in voltage for transmission to a land-based
substation that is connected to the onshore grid (MMS 2007a). Electricity is transmitted from the ESP to
an onshore facility through one or a series of submarine cables.

The construction of offshore wind turbines and support structures can result in benthic habitat
conversion and loss because of the physical occupation of the natural substrate. Scour protection around
the structures, consisting of rock or concrete mattresses, can also lead to a conversion and modification
of habitat. The burial and installation of submarine cable arrays can impact the benthic habitat through
temporary disturbance from plowing and from barge anchor damage. In some cases, plowing or trenching
for cable installation can permanently convert benthic habitats when top layers of sediments are replaced
with new material. The installation of cables and associated barge anchor damage can adversely affect
SAV, if those resources are present in the project area. Cable maintenance, repairs, and decommissioning
can also result in impacts to benthic resources and substrate.
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Polycyclic Aromatic Hydrocarbons (PAHSs)

PAHSs, the toxic components of oil and petroleum products, enter the Gulf of Mexico in two ways:
oil spills through human activities and from natural oil seeps that leak crude oil and form tar balls.
MacDonald (1998) and MacDonald et al. (1993, 1996) using remote sensing estimated that natural seeps
released 1.2-21.9M gallons of oil each year in the northern Gulf of Mexico. Kvenvolden and Cooper (2003)
estimated about 350 seeps in the Gulf of Mexico while MacDonald (2011) estimated 1,424 persistent oil
and gas seeps across the entire Gulf of Mexico.

The initial effects of PAHs to marine organisms often result in increased mortality rates or, in the case of
mobile wildlife, it can result in their avoidance of affected habitats (Rozas et al. 2000). The consequences
of an oil spill in marine and estuarine habitats depend on several factors related to the spill, 1) the
amount of oil spilled, 2) the duration of the spill and 3) the weight of the oil that comes in contact with
these habitats (Mendelssohn et al. 1993, USDOC 2010). The intensity of the negative impacts will also be
affected by several meteorological components (wind-wave energy, rain and storm events). The residual
time that the oil remains available to these meteorological variables will expose these habitats to adverse
effects (NOAA 2010).

Remediation techniques used during oil spill events have shown that the cleanup of oil products
should focus first and foremost on preventing oil from reaching marine and estuarine habitats, simply
because it is easier and more effective to prevent the oiling of these habitats than cleaning them after the
fact (NOAA 2010, USDOC 2010). Additionally, cleanup efforts that take place within marine and estuarine
habitats have often resulted in additional damage to those habitats (Hoff 1995, Baker 1999, NOAA 2010).
As toxic as petroleum products can be to the environment, marine and estuarine habitats have been
documented to recover in one to three years, depending on the volume and type of crude oil spilled (Hoff
1995, Baker 1999). However, when marine and estuarine habitats have been exposed to large volumes of
oil, the effects to marine and estuarine habitats, due to the entrainment of the oil in the sediments, has
been measured in decades (Hoff 1995, Bergen et al. 2000).

Provided below is a short synopsis of the potential effects to marine and estuarine habitats that are
used by Red Drum, as well as a myriad of other organisms which may be predators on, or prey for Red
Drum.

Saltmarsh

The negative effects to salt marshes have varied due to the types of oils spilled and also due to the
remedial clean-up actions taken in response to those spills (Hoff 1995, NOAA 2010). The expected adverse
effects to the saltmarsh community would include reduced productivity, short- and long-term loss of
marsh plants, and persistent levels of hydrocarbons in the sediments.

Recovery of saltmarsh from the effects of oil has ranged from as little as one growing season for
the recolonization of smooth cordgrass to longer than 30 years for partial recovery of the entire marsh
community due to the retention of oil in the sediments (Hoff 1995, Bergen et al. 2000). When saltmarsh
habitat has been lightly oiled, it is recommended to allow the area affected to heal naturally, which
reduces restoration costs and ancillary damage to the marsh vegetation. This recommendation is further
supported by evidence that some of the cleaning methods can cause greater damage to this community
than the spill itself (Hoff 1995, NOAA 2010).
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Seagrasses

Studies of oil spill impacts on seagrasses are largely confined to observations of spill events or
physiological studies. Oil in the water column has a primarily phototoxic effect on seagrasses, which
is caused by the plant tissue absorption of the water-soluble fraction of the oil (Fonseca et al. 2017).
Impaired photosynthesis is a major resultant symptom of oil toxicity (Runcie et al. 2005). The type of oil to
which seagrass plants are exposed determines the effects on different species of seagrass. The combined
effects of dispersants and oil are poorly understood. The use of dispersants during a spill encourages the
oil to spread and increase the bioavailable fraction of oil by increasing the concentration and variety of
petroleum-derived hydrocarbons in the water column (Yamada et al. 2003) and altering the interaction
of these compounds with biological membranes (Wolfe et al. 2001). Adverse impacts which have been
noted included short-term sloughing and die-off of seagrass blades, as well as mortality or displacement
of encrusting biota (USDOC 2010). The loss of seagrasses may also adversely affect forage areas for Red
Drum and habitat for their forage species as well.

Oysters

The impacts of oil on oyster habitats depend on the type and amount of oil to which oysters are
exposed. However, oyster preferential settling behavior and foraging strategies increase their risk of
exposure. Oyster habitats typically occupy shallow subtidal, intertidal or estuarine regions susceptible to
direct contact with oil. Oil exposure can substantially reduce feeding rates, decrease respiration, increase
energy expenditure, and reduce byssal thread production resulting in weakened substrate attachment
strength (Suchanek 1993). Impacts of oil exposure during the spring months, when oysters begin their
spawning season, could be magnified because oil can reduce egg production and hatching rates, cause
abnormal larval development or survival, and decrease survival and settlement of spat. In addition,
because oysters filter large volumes of water for food and oxygen (ATSDR 1995, Law and Hellou 1999),
they are particularly sensitive to contamination from the accumulation of toxic PAHs.

Mangroves

In southwest Florida, the mangrove community replaces saltmarsh as the predominant estuarine
shoreline vegetation. Hoff et al. (2002) identified effects of oil on the mangrove community, which depend
on the type of oil or fuel spilled and also on the geomorphology and hydrology of the site. However, given
the complex structure and biodiversity of mangrove communities, they tend to be highly susceptible to
oiling by petroleum products of all types. Apparent effects include mangrove mortality within weeks,
months, or years due to acute and chronic consequences of oil in direct contact with the plants and
within surrounding sediments. Qil primarily acts as a physical barrier over lenticels on mangrove roots
and pneumatophores, thereby disrupting gas, nutrient, and salt exchange. Mangrove leaf yellowing over
weeks, months, or years is common. Other effects include long-term decreases in mangrove survivorship,
leaf production, reproduction, seedling recruitment, and peat deposition (leading to erosion/subsidence
of sediment and organic layers).

Hypoxia

Localized anoxic bottom conditions have occurred on occasion throughout the Gulf including Mobile
Bay, several bay systems in Florida (Tampa, Sarasota, and Florida Bays), and isolated areas in Louisiana.
In 2013, over 5,000 Red Drum died in Breton Sound Louisiana from a suspected 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 summertime when conditions
are right, but these are not dominated by Red Drum (Adriance personal communication). In 2017, Red
Drum and catfish died in Pensacola Bay, Florida from unknown causes.
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Over the past 20 years in Alabama, Red Drum have been reported and documented as dying in small
and large numbers off Alabama’s coast along with a few other species during March through May with no
observable marks for predation, disease, or fishing activity. Most of these events affect predominantly
Red Drum and are documented with the cause unknown, some reports do list low dissolved oxygen as a
contributing factor. These events seem to only affect larger Red Drum, occur predominantly in the spring,
and along the Gulf beaches. Such characteristics suggest these occurrences can be considered unusual
mortality events. In March 2022, one such unusual mortality event occurred in coastal Alabama where
large numbers of adult Red Drum were observed to be floating in the surface waters. This event occurred
in conjunction with a large freshwater discharge event that impacted Mobile Bay and the coastal waters
(Figure 4.7). Given the extensive freshwater impacting the region, it is hypothesized that the influx of
freshwater created a strong salt wedge, as depicted in lower Mobile Bay (Figure 4.8), that limited the
dissolved oxygen (DO) in the water column across the region, resulting in the death of larger Red Drum.
The stratification associated with the salt wedge results from fresh river water layering on top of high
salinity Gulf of Mexico waters and prevents oxygen from the atmosphere mixing into deeper portions of

Figure 4.7. Satellite images of chlorophyll-a concentrations, a proxy of river discharge in the
coastal zone, from the MODIS sensor on March 20, 2022. A large freshwater plume (yellow/green
colors) can be seen exiting Mobile Bay (Dzwonkowski personal communication; Image Source:
https://optics.marine.usf.edu).

the water column. These bottom pockets of low DO can be moved around by ambient water circulation
from tides and winds, and potentially encapsulate a school of Red Drum. Due to their tight schooling
formations, proximal oxygen content within the school was already decreased and in conjunction with a
sudden drop in water column dissolved oxygen from the stratifying effects of the river plume, may have
led to the die off of over one thousand Red Drum.

Estimates of dead Red Drum mortality events have ranged from three to over 1,000 fish dying off
Alabama from 2003 to 2022. While most of these events report the losses of less than 200, several have
exceeded 400 in the estimate of Red Drum killed. When Red Drum were exposed to these conditions,
they died and sank to the bottom, begin to float days later which makes it difficult to access water quality
conditions at the time of the event. While observing these flooding events is possible, predicting the
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Figure 4.8. March 2022 salinity isobaths for the surface and bottom of Mobile Bay. Areas of
high stratification can be seen in the lower parts of the bay where the A). fresh surface water
(blue, left panel) as located over the B). salt bottom water (yellow, right panel) (Lehrter personal
communication).

interactions of a school, or multiple schools, of Red Drum within these events in unlikely and isolating the
schools of Red Drum from these mortality events is unpreventable.

In offshore waters, extensive areas (1,820,000 ha) of low DO (< 2 ppm) occur off Louisiana and Texas
during February through early October. This phenomenon is most prevalent during the warmer summer
months (Rabalais et al. 1997, Rabalais et al. 1999). The large Gulf hypoxic zone, commonly known as
the ‘dead zone’, is created by low dissolved oxygen due primarily to nitrogen and phosphorus runoff
from upstream agricultural activity along the Mississippi and Atchafalaya Rivers. These two rivers account
for 80% of the freshwater input into the northern Gulf region that encompasses the area of this large
recurring hypoxic zone. Although first documented in 1972, this hypoxic zone has been monitored since
1985 and has averaged 14,000 km? over the past five years (USEPA 2021). A Mississippi River/Gulf of
Mexico Watershed Nutrient Task Force (WNTF) made up of representatives from ten states and six
federal agencies has written an action plan to address the excessive freshwater nutrient input from the
Mississippi River. The WNTF (2008) has set a goal of reducing the annual average size of the Gulf hypoxic
zone to 5,000 km?.

Alteration of Freshwater Inflow

Suitable freshwater inflow is necessary to dilute sea water and create salinity gradients for optimum
fishery production, transport nutrients to the coast and then distribute them into estuaries, where they
fuel production of fish, crustaceans, and other organisms, and distribute sediment into the estuary to
keep tidal wetlands from subsiding, and ultimately disappearing. Changes to freshwater inflow affect
estuarine habitats and organisms. The effects include mortality, changes in growth and development, and
changes in species distributions. Sediment loads, pH, temperature, salinity, turbidity, tidal exchange, and
nutrients are affected by any alteration of freshwater inflow.
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The dredging, damming, and channelization of rivers in the U.S. has greatly altered the sedimentation
patterns and the timing and volume of freshwater inflows into bays and estuaries. The result of dam
construction, channelization, and deforestation is a decline in base flows to estuaries during critical
dry seasons and an increase in extreme freshwater pulses during wet seasons (Browder 1991). In arid
areas like southwest Texas, dams are of particular concern due to their relation to significant declines in
dry season flows and to ecologically stressed hypersaline coastal lagoons (Browder and Moore 1981).
For coastal systems in Texas and Florida, small changes in inflow volumes during the dry season can
significantly alter salinity gradients (McPherson and Hammett 1991). However, declines in wet season
flows can also impact estuarine biota. The shrimp fishery in Sabine Lake was negatively impacted by the
Toledo Bend Dam because heavy summer demand for electricity decreased the formerly high winter
water discharges and increased summer discharges. This changed the salinity regime in Sabine Lake by
creating a low salinity nursery ground for brown shrimp in the spring and a high salinity nursery ground
for white shrimp in the summer (White and Perret 1974).

Levee and canal construction can significantly impact coastal wetlands by causing ponding,
impoundments, low sedimentation rates, high subsidence, and increased saltwater intrusion. In
Louisiana’s highly organic soils, these conditions tend to stress plants and cause mortality due to high
levels of hydrogen sulfide (Mendelssohn and McKee 1988, Burdick et al. 1989) and salinity (Pezeshki
et al. 1987). The loss of plants causes increased erosion and land loss (Scaife et al. 1983). In Florida’s
oligotrophic marl soils, the network of canals and levees has a different effect. By delivering relatively
high nutrient loads and increasing the flooding duration in some areas and decreasing flooding duration
in others, these alterations have stimulated primary productivity and the invasion of opportunistic native
plants, such as cattail (Typha domingensis), and invasive exotic species such as Melaleuca (Melaleuca
quinquenervia) and Brazilian pepper (Schinus terebinthifolius) (Jensen et al. 1995, Wu et al. 1995).

River diversions, channelization, and rainfall runoff within the watershed can affect nutrient
distribution to estuaries. Watershed runoff can lead to estuarine eutrophication, while river diversions and
channelization can lead to eutrophication or nutrient deprivation. The input of nutrients from freshwater
inflow is directly related to estuarine primary production and help form the community structure of the
downstream estuary (Odum 1971).

Freshwater inflow helps distribute sediments that shape and maintain river deltas, deposit nutrients,
and influence turbidity. These functions are critical to coastal vegetation succession (Sklar et al. 1985) and
act to counter coastal subsidence and sea level rise. Alterations in freshwater inflow can affect sediment
loads in differing ways. Deforestation and agriculture usually increase the sediment load of rivers, while
dams block sediments from being carried into downstream estuaries. Water management policies need
to consider the serious issue of sediment deprivation due to the significant need for sediment in coastal
areas. Diverting Mississippi River sediments to offshore water has led to the loss of coastal wetlands in
Louisiana (Craig et al. 1979) and cutting off wetlands from other sediment sources through intensive
canal dredging for oil exploration (Scaife et al. 1983, Cahoon and Turner 1989).

Marine Transportation

As the human population increases, so does the demand for increased marine transportation
vessels, facilities, and port infrastructure. Port facility expansion, vessel operations, and commercial and
recreational marinas can adversely impact fish habitat through the filling of aquatic habitat and wetlands,
dredging activities, and other land use changes. While some impacts related to marine transportation
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may be minimal and site specific, the cumulative impact of marine transportation activities can have
substantial impacts on habitat over time.

Ports and Marinas

Most marinas or port facilities will have a footprint that alters the surrounding environment. The
construction of ports and marinas can directly fill habitat for port and marine structures or replace
wetlands, SAV, and intertidal mud flat habitat with hardened structures such as bulkheads and jetties
that provide few ecological services. Port construction usually leads to increased impervious surfaces
which exacerbates storm water runoff and can increase the siltation and sedimentation loads in estuarine
and marine habitats. Oil and fuel can accumulate on dock surfaces, facilities properties, adjacent parking
lots, and roadways and can pollute surrounding waters through storm water runoff. Shoreline armoring
is usually associated with ports and marinas. Shoreline armoring is used to prevent erosion due to
increased boat traffic. Shoreline armoring reduces habitat complexity and directly reduces intertidal
habitat. Installing breakwaters and jetties can lead to community changes as habitat is altered. Jetties and
channels for marinas and ports can also lead to increased erosion and changes to sedimentation patterns
due to alteration and amplification of tides and currents.

Marinas and docks often contain pilings and docks treated with chemicals such as chromated copper
arsenate, ammoniacal copper zinc arsenate, and creosote to help extend their service life in the marine
environment. These preservatives can leach harmful chemicals into the water that have been shown
to produce toxic effects on fish and other organisms (Weis et al. 1991). The leaching rate and leaching
duration of these preservatives after installation are highly variable and dependent on many factors,
including the pH, salinity, and the type of compounds used in the preservatives (Hingston et al. 2001).
The metals and chemicals in preservatives can become available to marine organisms through uptake by
wetland vegetation, adsorption by adjacent sediments, or directly through the water column (Weis and
Weis 2002). Weis and Weis (2002) found that chromated copper arsenate can cause reductions in species
richness and diversity in localized areas.

Vessel operations can have a wide range of impacts to habitat, ranging from minor to potentially
large-scale impacts. Direct disturbance of bottom habitat can result from propeller scarring and vessel
wake impacts on SAV and direct contact by groundings. Uhrin and Holmquist (2003) found that propeller
scarring can result in a loss of benthic habitat, decreased productivity, potentially fragmented SAV beds,
and further erosion and degradation of the habitat. The disturbance of sediments and rooted vegetation
decreases habitat suitability for fish and shellfish resources and can affect the spatial distribution and
abundance of fauna (Uhrin and Holmquist 2003). Burfeind and Stunz (2007) found that white shrimp
showed significantly lower growth in highly scarred areas than in regions of low-level propeller scarring
(<15%) and concluded that higher levels of propeller scarring may affect habitat quality.

Wave energy caused by industrial and recreational shipping and transportation can lead to high levels
of shoreline erosion and cause additional problems such as damaging vegetation, disturbing substrate,
and increasing turbidity. Johnson and Gosselink (1982) measured canal widening rates of over 2.5 m/
year in heavily traveled oilfield canals in Louisiana. Size of the vessel, vessel hull configuration, and vessel
speed all affect the wave energy and surge produced by vessels. The wave energy and surge, the slope
of the shoreline, the shoreline sediment type, and the type of shoreline vegetation, and the depth and
bottom topography of the water body affect the degree of shoreline erosion caused by vessels.
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Navigational Channel Dredging

Around the Gulf of Mexico, dredging usually is required in and around ports, harbors, and marinas.
Dredging can often affect the surrounding environment and negatively impact sensitive aquatic habitats.
Dredging can be classified as creating new or expanded waterways, maintaining existing waterways,
or deepening existing waterways. The increasing size of commercial cargo vessels has led to increased
competition among the major coastal ports to provide facilities to accommodate these vessels. Larger
vessels mean that ports must continually deepen their navigation channels. Port, harbors, and marina
facilities usually require maintenance dredging because of the continuous deposition of sediments.

The location and method of dredged material disposal depends on the suitability of the material
determined through chemical, and often, biological analyses conducted prior to the dredging project.
Generally, sediments determined to be unacceptable for open water disposal are placed in confined
disposal facilities or contained aquatic disposal sites and capped with uncontaminated sediments.
Sediments that are determined to be uncontaminated may be placed in open water disposal sites or
used beneficially. Beneficial uses are intended to provide environmental or other benefits to the human
environment, such as shoreline stabilization and erosion control, habitat restoration/enhancement,
beach nourishment, capping contaminated sediments, parks and recreation, agriculture, strip mining
reclamation and landfill cover, and construction and industrial uses. Some open water disposal sites are
designed so that the material remains at the disposal site while others are designed for the material to
be dispersed by currents and/or wave action. The potential for environmental impacts is dependent upon
the type of disposal operation used, the physical characteristics of the material, and the hydrodynamics
of the disposal site.

Dredging involves a number of fishery habitat impacts. These include the direct removal or burial
of demersal and benthic organisms and aquatic vegetation, alteration of physical habitat features, the
disturbance of bottom sediments (resulting in increased turbidity), contaminant releases in the water
column, light attenuation, releases of oxygen consuming substances and nutrients, entrainment of living
organisms in dredge equipment, noise disturbances, and the alteration of hydrologic and temperature
regimes (Johnson et al. 2008). Dredging is often accompanied by a significant decrease in the abundance,
diversity, and biomass of benthic organisms in the affected area and an overall reduction in the aquatic
productivity of the area (Allen and Hardy 1980, Newell et al. 1998). The rate of recovery of the benthic
community is dependent upon an array of environmental variables which reflect interactions between
sediment particle mobility at the sediment-water interface and complex associations of chemical and
biological factors operating over long time periods (Newell et al. 1998).

Bathymetry alterations, changes to benthic habitat features, and substrate type changes caused by
navigational dredging activities may have long-term impacts on the functions of estuarine and other
aquatic environments. The impacts of an individual project are proportional to the scale and time required
for a project to be completed, with small-scale and short-term dredging activities having less impact on
benthic communities than long-term and large-scale dredging projects. Dredging can have cumulative
effects on benthic communities, depending upon the dredging interval, the scale of the dredging activities,
and the ability of the environment to recover from the impacts. The new exposed substrate in a dredged
area may be composed of material containing more fine sediments than before the dredging, which can
reduce the recolonization and productivity of the benthos and the species that prey upon them. The
impacts to benthic communities vary greatly with the type of sediment, the degree of disturbance to the
substrate, the intrinsic rate of reproduction of the species, and the potential for recruitment of adults,
juveniles, eggs, and larvae (Newell et al. 1998). Following a dredging event, sediments may be nearly
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devoid of benthic infauna, and those that are the first to recolonize are typically opportunistic species
which may have less nutritional value for consumers (Allen and Hardy 1980, Newell et al. 1998).

In general, dredging can be expected to result in a 30-70% decrease in the benthic species diversity
and 40-95% reduction in number of individuals and biomass (Newell et al. 1998). Recovery of the benthic
community is generally defined as the establishment of a successional community which progresses
towards a community that is similar in species composition, population density, and biomass to that
previously present or at nonimpacted reference sites (Newell et al. 1998). The factors which influence
the recolonization of disturbed substrates by benthic infauna are complex, but the suitability of the post-
dredging sediments for benthic organisms and the availability of adjacent, undisturbed communities
which can provide a recruitment source are important (Barr 1987, ICES 1992). Rates of benthic infauna
recovery for disturbed habitats may also depend upon the type of habitat being affected and the frequency
of natural and anthropogenic disturbances. Benthic infauna recovery rates may be less than one year for
some fine-grained mud and clay deposits, where a frequent disturbance regime is common, while gravel
and sand substrates, which typically experience more stability, may take many years to recover (Newell et
al. 1998). Sheridan (2004) found that recovery from dredged material placement was nearly complete for
the water column and sediment components after 1.5-3.0 years, but recovery of the benthos and nekton
was predicted to take 4-8 years.

The small, localized disturbance of SAV associated with dredging may be viewed as a significant impact
in the context of diminished regional health and distribution resulting from stressors such as poor water
guality and cumulative effects such as dredging, prop scarring, and shoreline alteration (Goldsborough
1997, Thayer et al. 1997). In a study of dredging impacts on seagrass in the Laguna Madre in Texas,
Onuf (1994) found that off-site dredging effects were detectable for the 15-month study period and
noted that resuspension and dispersion events caused by wind-generated waves were responsible for the
propagation of dredge-related turbidity over space and time in the system. Also, in a study of dredged
material placement sites in Laguna Madre, Texas, Sheridan (2004) found that recovery from dredged
material placement for seagrass took from 4-8 years. Sheridan (2004) stated that the current two to
five-year dredging cycle for the area virtually insured that the ecosystem did not recover before being
disturbed again.

Dredging degrades habitat quality through the resuspension of sediments which creates turbid
conditions and can release contaminants into the water column, in addition to impacting benthic
organisms and habitat through sedimentation. Turbidity plumes ranging in the hundreds to thousands
of mg/L are created and can be transported with tidal currents to sensitive resource areas. Alterations
in bottom sediments, bottom topography, and altered circulation and sedimentation patterns related to
dredge activities can lead to shoaling and sediment deposition on benthic resources such as spawning
grounds, SAV, and shellfish beds (Wilber et al. 2005, MacKenzie 2007). Early life history stages (eggs,
larvae, and juveniles) and sessile organisms are the most sensitive to sedimentation impacts (Barr 1987,
Wilber et al. 2005).

Large channel-deepening projects can potentially alter ecological relationships through a change in
freshwater inflow, tidal circulation, estuarine flushing, and freshwater and saltwater mixing. Dredging
may also modify longshore current patterns by altering the direction or velocity of water flow from
adjacent estuaries. These changes in water circulation are often accompanied by changes in the transport
of sediments and siltation rates resulting in alteration of local habitats used for spawning and feeding
(Messieh et al. 1991).
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Maintenance dredging of navigation channels between barrier islands can remove sediments from
the longshore sediment drift. Maintained channels intercept and capture sediments, and dredged
materials are often discharged to ocean dump sites. Dredging may contribute to the reduction of sediment
deposition and affect the stability of barrier landforms (MMS 2007b). Reductions in sediment supply
could subsequently contribute to minor local losses of adjacent barrier beach habitat, with impacts over
a broader area where the sediment supply is low.

Dredging of navigation channels can contribute to increased flushing and draining of interior marsh
areas by tides and storms, which could result in shifts in species composition, habitat deterioration,
erosion, and wetland loss. Channels alter the hydrology of coastal marshes by affecting the amount,
timing, and pathways of water flow (Day et al. 2000). Hydrologic alterations can result in changes in salinity
and inundation, causing a dieback of marsh vegetation and a subsequent loss of substrate and conversion
to open water (Day et al. 2000). Saltwater intrusion into brackish and freshwater wetlands further inland
could result in mortality of salt-intolerant species and loss of some wetland types such as cypress swamp,
or transition of wetland types such as freshwater marsh to brackish and salt marsh or open water (MMS
2007b). The deposition of dredged material onto adjacent disposal banks could potentially result in a
localized and minor contribution to ongoing impacts of disposal banks, such as preventing the effective
draining of some adjacent areas, resulting in higher water levels or more prolonged tidal inundation, or
restricting the movement of water, along with sediments and nutrients, into other marsh areas (Day et al.
2000).

Navigational channels that are substantially deeper than surrounding areas can become anoxic
or hypoxic as natural mixing is decreased and detrital material settles out of the water column and
accumulates in the channels. This concentration of anoxic or hypoxic water can stress nearshore biota
when mixing occurs from a storm event (Allen and Hardy 1980). The potential for anoxic conditions can
be reduced in areas that experience strong currents or wave energy, and sediments are more mobile
(Barr 1987, Newell et al. 1998).

Methyl-Mercury

Mercury is found naturally in the environment as a result of volcanic activity. Mercury is also added
to the environment through human activities, including incineration of solid waste, combustion of fossil
fuels, and other industrial activities. Elemental inorganic mercury in the environment is converted into
methyl-mercury (MeHg) by bacteria in the water. Through feeding on aquatic organisms, fish absorb
MeHg. The higher on the food chain and the older the fish are, the higher the concentration of MeHg in
the tissues. In the 1970s, the U.S. Food and Drug Administration (FDA) established a standard of 0.5 ppm
for the substance in part as a result of industrial poisonings in Japan in the 1950s. In the late 1970s, the
courts overturned that standard, and an action level of 1.0 ppm was established. This level was based
on new data, partly contributed by the NMFS, which indicated that exposure levels would not increase
significantly by consumption of seafood at 1.0 ppm. The FDA issued a fish consumption advisory for
MeHg in 1995 and consumption advisories have been revised several times since then. The October
2021 revision warned that pregnant women and women who may become pregnant should avoid shark,
swordfish, King Mackerel, marlin, Bigeye Tuna, Orange Roughy, and tilefish (USFDA 2021).

Invasive Species

Effects of invasive species can be devastating on both habitat and native species. Impacts may include
a decrease in biological diversity of native ecosystems, a decrease in the quality of important habitats
for native fish and invertebrate species, a reduction in habitats needed by threatened and endangered
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species,and anincrease indirectand indirect competition with aquatic plants and animals. Invasive species
have been introduced to coastal areas through industrial shipping, recreational boating, and intentional
and unintentional human releases. These introductions can be in the form of fouling organisms on the
bottoms of vessels as they are transported between water bodies or through the release of ballast water
from large commercial vessels. Introductions of non-native invasive species into marine and estuarine
waters are a significant threat to living marine resources in the U.S. (Carlton 2001). Hundreds of species
have been introduced into U.S. waters from overseas and from other regions around North America,
including finfish, shellfish, phytoplankton, bacteria, viruses, and pathogens (Drake et al. 2005). The rate
of introductions has increased exponentially over the past 200 years, and it does not appear that this rate
will level off in the near future (Carlton 2001).

Invasive species that occur in Gulf of Mexico freshwater, estuarine, and marine environments include
483 aquatic microbes, invertebrates and aquatic vertebrates, and 221 aquatic plants (Battelle 2000).
These introduced species have the potential to affect native populations and their habitat. During the
summer of 2000, an invasion of Pacific spotted jellyfish (Phyllorhiza puncata) covered 150 km? in the
northern Gulf of Mexico. An estimated six million of these jellyfish consumed vast amounts of plankton.
The green mussel (Perna viridis) found in Tampa Bay, Florida, is well established on hard surfaces in
the bay. This species is now being reported attaching to unconsolidated sediments and creating new
shellfish communities. Nutria (Myocastor coypus) is an invasive species that has had a significant adverse
impact on Louisiana marshes. Nutria affect nursery habitat for many estuarine species by undermining
and converting tidal emergent marsh habitat to open water.

Tiger shrimp (Penaeus monodon) and the Bocourt swimming crab (Callinectes bocourti) are non-native
crustaceans that have been found in the Gulf. Tiger shrimp feed on small crabs and also compete with
native blue crab populations for food and habitat. Increasing numbers of tiger shrimp have the potential
to threaten population levels of Blue Crabs in some areas of the Gulf of Mexico.

Invasive species can have severe impacts on the quality of habitat (Deegan and Buchsbaum 2005).
Non-native aquatic plant species can infest water bodies, impair water quality, cause anoxic conditions
when they die and decompose, and alter predator-prey relationships. Fish may be introduced into an
area to graze and biologically control aquatic plant invasions. However, introduced fish may also destroy
habitat, which can eliminate nursery areas for native juvenile fish, accelerate eutrophication, and cause
bank erosion (Kohler and Courtenay 1986).

Increased competition for food and space between native and non-native species can alter the trophic
structure of an ecosystem (Kohler and Courtenay 1986, Caraco et al. 1997, Strayer et al. 2004, Deegan
and Buchsbaum 2005) as well as through predation by invasive species on native species (Kohler and
Courtenay 1986). Competition may result in the displacement of native species from their habitat or
a decline in recruitment, which are factors that can collectively contribute to a decrease in population
size (Kohler and Courtenay 1986). Predation on native species by non-native species may increase the
mortality of a species. Whether the predation is on the eggs, juveniles, or adults, a decline in native
forage species can affect the entire food web (Kohler and Courtenay 1986).

Fish

Since 2010, lionfish (Pterois miles and Pterois volitans), a non-indigenous species from the Indo-Pacific
region, have rapidly increased in numbers throughout the coastal waters of the Gulf of Mexico. Lionfish
can be found in brackish river mouths, bays, estuaries, and open oceans to a depth of at least 275 m and
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are general predators that consume a wide variety of fish and invertebrates posing a large threat to many
native marine species.

Harmful Algal Blooms (HABs)

Harmful algal blooms (HABs) are caused by naturally occurring dinoflagellates and algae. Over 60
species of dinoflagellates that can cause harmful algal blooms are found in the Gulf of Mexico with the
most common being Karenia brevis. Toxic dinoflagellates such as Karenia spp. are common in the Gulf
of Mexico all year long at background cell concentrations of approximately 1,000 cells/liter. The harmful
impacts caused by these HABs only occur when cell concentrations increase significantly above the low
background concentrations. Brown tides have been caused in Texas by blooms of Aureoumbra.

In the Gulf of Mexico, HABs occur most commonly in Florida waters. Louisiana, Mississippi, and
Alabama have each experienced at least one red tide event, but Texas has experienced 13 red tide events
attributed to K. brevis since 1935 (Magana et al. 2003). Most of these HABs have been concentrated
along the west Florida shelf from Clearwater to Sanibel Island and the Texas coast between Port Arthur
and Galveston Bay. In 1996, red tides occurred in the coastal waters of all five Gulf states. Most blooms
occur during late summer to fall (Tester and Steidinger 1997). These blooms can extend for hundreds to
thousands of square kilometers and can persist for months. High concentrations of cells are variable due
to the influence of currents. Off Florida, harmful algal blooms usually start offshore in oligotrophic waters
between 18 and 74 km off central Florida at depths of 12-40 m and can take about a month or so to
develop into a fish-killing bloom depending on environmental conditions (Liu et al. 2001). Most harmful
algal blooms off Texas occur in inshore or nearshore waters.

Ingestion of brevetoxin, the toxic compound produced and released by red tide cells by fish, paralyzes
the respiratory system causing death. The red tide bloom off Texas in 1997 killed a minimum of 22M
finfish (McEachron et al. 1998). Clupeids and other schooling fishes were the main species impacted,
although about 100 total species were identified, including recreationally and commercially important
fish such as Spotted Seatrout (Cynoscion nebulosus), Red Drum, flounder (Paralichthys sp.), Black Drum
(Pogonias cromis), and Atlantic Croaker (Micropogonias undulatus). Brevetoxin also affects top predators
through bioaccumulation of toxin in planktivorous prey fish that ingest the cells or are otherwise exposed
to a bloom. Finfish are not the only casualties of harmful algal blooms. In addition, bottlenose dolphins
(Tursiops truncatus), marine turtles, and the Florida manatee (Trichechus manatus latirostrus) have all
died as a result of toxins associated with HABs. In 1996, 149 Florida manatees died and, in 2005, 138
marine turtles died due to HABs in Florida Gulf waters.

Unexplained fish kills and other animal mortalities in red tide endemic areas are increasingly linked
with post-bloom exposures of biota to brevetoxins (Landsberg et al. 2009). Landsberg et al. (2009)
collected animal tissues and environmental samples for brevetoxin analyses after red tide events. They
found that a persistence of high concentrations of brevetoxins in various biotic reservoirs can remain a
stable source of toxicity, even in the absence of K. brevis cells.

A persistent Aureoumbra brown tide bloom began in 1990 in the Laguna Madre and Baffin Bay, Texas.
The brown tide stopped in 1997, but developed again the following summer (Buskey et al. 2001). Brown
tide blooms have occurred intermittently in the Laguna Madre system since then but have not been as
severe. Brown tides affect seagrass due to decreased light penetration. Onuf (1996) recorded a 9.4 km?
loss of seagrass over the course of several years. Ward et al. (2000) found a decrease in the biomass and
diversity of benthic invertebrates in the Laguna Madre due to the brown tide bloom.
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The dinoflagellate Gonyaulax monilata has been responsible for fish mortalities across the Gulf of
Mexico (Connell and Cross 1950, Gates and Wilson 1960, Williams and Ingle 1972, Wardle et al. 1975).
Perry et al. (1979) reported on an extensive outbreak of G. monilata in coastal and offshore waters of the
northern Gulf in the summer of 1979 with fish kills reported in Alabama and Florida.

Climate Change

Climate change could have many consequences for most U.S. coastal and marine ecosystems, and
some of the consequences may substantially alter human dependencies and interactions with these
complex and linked systems. The climatic effects will be superimposed upon, and interact with, a wide
array of current stresses, including excess nutrient loads, overfishing, invasive species, habitat destruction,
and toxic chemical contamination. While the ability of these ecosystems to cope with or adapt to climate
change or variability is compromised by extant stresses, the inverse is also likely to be true. Ecosystems
will be better suited to deal with climate variability and change if other stresses are significantly reduced.

Climate change may result in higher water temperatures, stronger stratification, and increased
inflows of freshwater and nutrients to coastal waters in many areas. Both past experience and model
forecasts suggest that these changes will result in enhanced primary production, higher phytoplankton
and macroalgal standing stocks, and more frequent or severe hypoxia.

Natural biological and geological processes should allow responses to gradual changes, such as
transitions from marsh to mangrove swamp as temperatures warm, as long as environmental thresholds
for plant survival are not crossed. Accelerated sea level rise also threatens these habitats with inundation,
erosion, and saltwater intrusion. Over the last 6,000 years, coastal wetlands expanded inland as low-
lying areas were submerged, but often did not retreat at the seaward boundary because sediment and
peat formation enabled them to keep pace with the slow rate of sea level rise. If landward margins
are armored, effectively preventing inland migration, then wetlands could be lost if they are unable to
accumulate substrate at a rate adequate to keep pace with future increased rates of sea level rise.

Increased air, soil, and water temperature may also increase growth and distribution of coastal
salt marshes and forested wetlands. For many species, including mangroves, the limiting factor for the
geographic distribution is not mean temperature, but rather low temperature or freezing events that
exceed tolerance limits (McMillan and Sherrod 1986, Snedaker 1995). The Gulf of Mexico is a prime
candidate for mangrove expansion to occur because it is located at the northward limit of black mangrove
habitat (Comeaux et al. 2012). This may come at the expense of Spartina spp. dominated marshes.
Historically, small populations of black mangroves have been present in Louisiana in the extreme
southern portion of the state. Black mangrove distribution was limited by cold winter temperatures.
Black mangrove populations are now expanding in southern Louisiana’s Spartina dominated marshes
(Perry and Mendelssohn 2009). Caudill (2005) found that blue crabs were collected in higher abundances
in mangrove areas in south Louisiana sites than at adjacent Spartina sites.

Fodrie et al. (2010) sampled seagrass areas in Mississippi, Alabama, and northern Florida previously
sampled in the 1970s to compare the ichthyofauna between the two periods. The comparison showed
several new species including Lane Snapper (Lutjanus synagris), Red Grouper (Epinephelus morio), and
Yellowtail Snapper (Ocyurus chrysurus). Several other species showed large increases in abundance
between 1979 and 2006, including Gag (Mycteroperca microlepis), and Mangrove Snapper (Lutjanus
griseus). The researchers also observed increased air and sea surface temperatures, which they theorize
have led to northern shifts in the distribution of these warm water fish. Fodrie et al. (2010) found that
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nearly 20% of the fish species collected in northern Gulf of Mexico seagrass meadows during 2006—2007
were tropical or subtropical, and were either absent, or much less abundant than they were in the 1970s.
Fodrie et al. (2010) conclude that the presence of these fish may be an early indicator for the extension
of tropical conditions in the northern Gulf of Mexico.

Changes in the timing and volume of freshwater delivery to coastal wetlands will also be critical,
yet perhaps the most difficult to assess. In contrast to uncertainties associated with regional impacts
of climate change on hydrology, it is clear that increased human population and coastal development
will create higher demands for freshwater resources. While increased freshwater is likely to decrease
osmotic stress and increase productivity, less freshwater may increase salinity stress. Wetlands may
accommodate gradual increases in salinity as salt and brackish marshes replace freshwater marshes and
swamps, although sustained or pulsed changes in salinity can have dramatic negative effects. maidencane,
Panicum hemitomon, a typical freshwater marsh species, grew at a reduced rate in water of 9 ppt salinity
in one study (McKee and Mendelssohn 1989) and had reduced carbon assimilation at 5 ppt in another
(Pezeshki et al. 1987).

Climate change will likely influence the vulnerability of estuaries to eutrophication in several ways,
including changes in mixing characteristics caused by alterations in freshwater runoff, and changes
in temperature, sea level, and exchange with the coastal ocean (Kennedy 1990, Peterson et al. 1995,
Najjar et al. 2000). A direct effect of changes in temperature and salinity may be seen through changes
in suspension feeders such as mussels, clams, and oysters. The abundance and distribution of these
consumers may change in response to new temperature or salinity regimes and they can significantly
alter both phytoplankton abundance and water clarity (Alpine and Cloern 1992, Meeuwig et al. 1998,
NRC 2000).

Increased anthropogenic nutrient loading and a changing climate will make coastal ecosystems more
susceptible to the development of hypoxia through enhanced stratification, decreased oxygen solubility,
increased metabolism and remineralization rates, and increased production of organic matter. All these
factors related to global change may progressively result in an onset of hypoxia earlier in the season and
possibly an extended duration of hypoxia.

Weather-Related Events

Tropical storms generally form from June until October each year in the Gulf of Mexico, and in a
typical year, 11 tropical storms will form in the region with approximately six reaching hurricane status
(Blake et al. 2007). Hurricanes and tropical storms can increase surface current speeds to between 1 and
2 m/s in continental shelf regions (Nowlin et al. 1998, Teague et al. 2007). Storm surges can impact coastal
areas and have been reported to range between 2-8 m for hurricanes reaching the northern Gulf (NOAA
2013). Storms affect estuaries through overwash events and by erosion from wind and waves.

Evidence of an increase in intense tropical cyclone activity in the North Atlantic over the past 40 years
(Meehl et al. 2007, Trenberth et al. 2007) supports predictions that the frequency (Holland and Webster
2007, Mann et al. 2007) and intensity (Emanuel 2005, Webster et al. 2005) of extreme weather events
have been increasing and will continue to increase with warmer global temperatures. However, these
predictions have been challenged by suggestions that the apparent trend in increasing storm frequency is
an artifact of improved monitoring (Landsea 2007) and by predictions that increased vertical wind shear
could dampen the effects of increasing hurricane intensity (Vecchi and Soden 2007). Meehl et al. (2007)
suggest that a warmer climate will increase the overall intensity of tropical cyclones and, whereas the
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number of storms is expected to decrease globally by the end of the 21st century, the number of storms
in the North Atlantic could increase by as much as 34% during this period (Oouchi et al. 2006).

El Nifio, also called the El Nifio Southern Oscillation (ENSQO), is a change in the eastern Pacific
Ocean’s surface water temperatures that contributes to major changes in global weather. It is a periodic
phenomenon that is caused by changes in surface trade wind patterns. The tropical trade winds normally
blow east to west, piling up water in the western Pacific and causing upwelling of cooler water along
the South American coast. El Niflo occurs when this normal wind pattern is disrupted. El Nifio generally
produces cooler and wetter weather in the southern United States and warmer than normal weather in
the northern part of the country. In addition, there seems to be reduced, though no less severe, tropical
activity during El Nifio years (NAS 2000). The resulting increased summer rainfall can significantly increase
river discharge, flow rates, water clarity, and other physical-chemical parameters in estuaries.

The effects of La Nifia are nearly opposite to that of El Nifio. La Nifia is characterized by unusually cold
ocean temperatures in the eastern equatorial Pacific Ocean. La Nifia periods are characterized by wetter
than normal conditions across the Pacific Northwest and very dry and hot conditions in the Southeast.
Also, a greater than average number of tropical storms, and possibly hurricanes, are likely in the Gulf from
June-October.

Tropical storm and hurricane damage to coastal property is a recognized physical and monetary threat
to the states located along the Gulf Coast. Costanza et al. (2008) estimated that the coastal wetlands of
the United States provide $23.2B per year in storm protection services. Each hectare of coastal wetland
lost corresponds to an average of $33,000 of increased damage from specific storms. Louisiana alone lost
$816M per year of wetland services prior to Hurricane Katrina and an additional $34M were lost due to
Hurricane Katrina. These values emphasize the need to protect and restore coastal wetlands.
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Chapter 5
FISHERY MANAGEMENT JURISDICTIONS, LAWS, AND POLICIES AFFECTING
THE STOCK(S)

A significant increase in commercial Red Drum harvest in the early 1980s resulted in implementation
of rules to prohibit any directed commercial harvest from the U.S. Exclusive Economic Zone (EEZ). By
1987, the EEZ was closed to all Red Drum fishing and remains closed today. President George W. Bush
signed Executive Order 13449 in 2007 effectively banning all recreational and commercial take of Red
Drum from any of the Atlantic or Gulf EEZ waters. As a result, all harvest of Red Drum originates from
state water boundaries and the population is managed under a recovery plan based on escapement rates
from non-EEZ waters. Considering their wide range throughout the Atlantic and Gulf of Mexico, a number
of state and federal management institutions have jurisdiction over this species. The following is a partial
list of some of the important agencies and a brief description of the laws and regulations that directly or
indirectly affect Red Drum throughout the Gulf of Mexico and the EEZ. Individual Gulf states and federal
agencies should be contacted for specific and up-to-date state laws and regulations, which are subject to
change on a state-by-state basis. Additional U.S. laws, treaties, and agencies may have jurisdiction over
the habitat and environment affecting Red Drum and can be found in detail in the Commission’s other
fishery management plans and profiles.

Federal

Management Institutions

Red Drum are found along the eastern coast of north America and most of the Gulf of Mexico. They
occur from Massachusetts to northern Mexico in coastal waters and the EEZ (Robins et al. 1986). Because
the adult fish primarily live offshore, Red Drum are managed by the regional fishery management councils
(see Regional Fishery Management Councils below).

National Marine Fisheries Service (NMFS), National Oceanic and Atmospheric Administration (NOAA),
U.S. Department of Commerce (USDOC)

The Secretary of Commerce, acting through the NMFS, has the ultimate authority to approve or
disapprove all federal fishery management plans (FMPs) prepared by regional fishery management
councils. Where a council fails to develop a plan, or to correct an unacceptable plan, the Secretary may
do so. The NMFS also collects data and statistics on fisheries and fishermen. It performs research and
conducts management authorized by international treaties. The NMFS has the authority to enforce the
Magnuson-Stevens Fishery Conservation and Management Reauthorization Act of 2006 (Mag-Stevens),
the Lacey Act, other federal laws protecting marine organisms including the Marine Mammal Protection
Act (MMPA) and the Endangered Species Act (ESA), and is the federal trustee for living and nonliving
natural resources in coastal and marine areas.

The USDOC, in conjunction 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. Those protected areas serve to provide suitable habitat for a multitude of estuarine and
marine species and serve as sites for research and educational activities relating to coastal management
issues.
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Regional Fishery Management Councils

Eight regional fishery management councils were established by Mag-Stevens to advise NMFS on
federal fishery management issues. The regional councils include the Gulf, Caribbean, South Atlantic, Mid-
Atlantic, New England, Pacific, Western Pacific, and North Pacific Fishery Management Councils. These
Councils develop fishery management plans and submit recommended regulations to the U.S. Secretary
of Commerce based on public comment and scientific data. NMFS and the councils have jurisdiction in
the EEZ to manage species that occur in federal waters.

South Atlantic Fishery Management Council
The South Atlantic Fishery Management Council manages fisheries in federal waters (beyond three
nautical miles) off East Florida, Georgia, South Carolina, and North Carolina.

Caribbean Fishery Management Council

The Caribbean Fishery Management Council manages fisheries in federal waters (beyond three
nautical miles) off the Commonwealth of Puerto Rico and the U.S. Virgin Islands (St. Thomas, St. John, St.
Croix, and Water Island).

Gulf of Mexico Fishery Management Council

The Gulf of Mexico Fishery Management Council manages fisheries in federal waters (beyond nine
nautical miles) off West Florida and Texas and the federal waters (beyond three nautical miles) off the
coasts of Alabama, Mississippi, and Louisiana.

This Management Profile will consider the entire Gulf of Mexico as a single ‘Gulf’ stock based on the
genetics and migration work to date. The following information will be limited primarily to Red Drum in
the five Gulf states respective waters and the EEZ unless discussing the fisheries in relation to the total
U.S. landings, values, or effort.

Treaties and Other International Agreements
There are no treaties or other international agreements that affect the harvesting or processing of
Red Drum. No foreign fishing applications to harvest Red Drum have been submitted to the United States.

Federal Laws, Regulations, and Policies
The following federal laws, regulations, and policies may directly and indirectly influence the quality,
abundance, and ultimately the management of Red Drum.

Magnuson-Stevens Fishery Conservation and Management Act of 1976 (MFCMA); Magnuson-
Stevens Fishery Conservation and Management Act of 1996 (Mag-Stevens), Also Called
The Sustainable Fisheries Act (P.L. 104-297); Magnuson-Stevens Fishery Conservation and
Management Reauthorization Act 2006

Mag-Stevens mandates the preparation of FMPs for important fishery resources within the EEZ. It
sets national standards to be met by such plans. Each plan attempts to define, establish, and maintain
the optimum vyield for a given fishery. The 1996 Mag-Stevens reauthorization included three additional
national standards (eight through ten) to the original seven for fishery conservation and management,
included a rewording of standard number five, and added a requirement for the description of essential
fish habitat and definitions of overfishing.
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1. Conservation and management measures shall prevent overfishing while achieving, on a continuing
basis, the optimum vyield from each fishery for the United States fishing industry;

2. Conservation and management measures shall be based on the best scientificinformation available;

3. To the extent practicable, an individual stock shall be managed as a unit throughout its range, and
interrelated stocks of fish shall be managed as a unit or close coordination;

4. Conservation and management measures shall not discriminate between residents of different
states. If it becomes necessary to allocate or assign fishing privileges among various U.S. fishermen,
such allocations shall be:

- fair and equitable to all such fishermen;

- reasonably calculated to promote conservation; and

- carried out in such a manner that no particular individual, corporation, or other entity
acquires an excessive share of such privileges.

5. Conservation and management measures shall, where practicable, consider efficiency in the
utilization of the resources; except that no such measures shall have economic allocation as its
sole purpose.

6. Conservation and management measures shall take into account and allow for variations among,
and contingencies in, fisheries, fisheries resources, and catches.

7. Conservation and management measures shall, where practicable, minimize costs and avoid
unnecessary duplication.

8. Conservation and management measures shall, consistent with the conservation requirements
of this Act (including the prevention of overfishing and rebuilding of overfished stocks), take into
account the importance of fishery resources to fishing communities in order to:

- provide for the sustained participation of such communities, and

- tothe extent practicable, minimize adverse economic impacts on such communities.
9. Conservation and management measures shall, to the extent practicable,

- minimize bycatch and

- to the extent bycatch cannot be avoided, minimize the mortality of such bycatch.

10. Conservation and management measures shall, to the extent practicable, promote the safety of
human life at sea.

The 2006 reauthorization builds on the country’s progress to implement the 2004 Ocean Action Plan
which established a date to end over-fishing in America by 2011, use market-based incentives to replenish
America’s fish stocks, strengthen enforcement of America’s fishing laws, and improve information and
decisions about the state of ocean ecosystems.

The 2019 amendment to Mag-Stevens (H.R. 3514) provided fisheries disaster relief for commercial
fishery failures that are due to duties on U.S. seafood or fish products imposed as retaliation for increases
in duties imposed by the United States.

Interjurisdictional Fisheries Act (IFA) of 1986 (P.L. 99-659, Title IlI)

The IFA of 1986 established a program to promote and encourage state activities in the support of
management plans and to promote and encourage regional management of state fishery resources
throughout their range. The enactment of this legislation repealed the Commercial Fisheries Research
and Development Act (P.L. 88-309).
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Federal Aid in Sport Fish Restoration Act (SFRA); The Wallop-Breaux Amendment of 1984 (P.L.
98-369)

The SFRA, passed in 1950, provides funds to states, the USFWS, and the three interstate marine
fisheries commissions to conduct research, planning, and other programs geared at enhancing and
restoring marine sportfish populations. The 1984 amendment created the Aquatic Resources Trust Fund
which is a ‘user pays/user benefits’ program. The amendment allows transfer of fishing and boating
excise taxes and motorboat gas taxes (user pays) to the improvement of fishing and boating programs
(user benefits) and provides equitable distribution of funds between freshwater and saltwater projects in
coastal states.

MARPOL Annex V and United States Marine Plastic Research and Control Act of 1987 (MPRCA),
Revised MEPC.201(62) 2011

MARPOL Annex V is a product of the International Convention for the Prevention of Pollution from
Ships, 1973/1978. Regulations under this act prohibit ocean discharge of plastics from ships; restrict
discharge of other types of floating ship’s garbage (packaging and dunnage) for up to 46 km from any
land; restrict discharge of victual and other recomposable waste up to 22 km from land; and require ports
and terminals to provide garbage reception facilities. The MPRCA of 1987 and 33 CFR, Part 151, Subpart
A, implement MARPOL V in the United States.

The revision includes specific language prohibiting the at sea disposal of ‘plastics’ as

“a solid material which contains as an essential ingredient one or more high molecular mass
polymers and which is formed (shaped) during either manufacture of the polymer or the fabrication
into a finished product by heat and/or pressure. Plastics have material properties ranging from
hard and brittle to soft and elastic. For the purposes of this annex, ‘all plastics” means all garbage
that consists of or includes plastic in any form, including synthetic ropes, synthetic fishing nets,
plastic garbage bags and incinerator ashes from plastic products.”

Joint Enforcement Agreements (JEAs)

All five of the Gulf of Mexico state marine agencies participate in the NOAA Cooperative Enforcement Initiative
for Joint Enforcement Agreements (JEAs) with NOAA’s Office of Law Enforcement (OLE). State partner agencies
provide fully trained, equipped and deputized officers who perform at-sea and dockside patrols, outreach, and
public education in federal waters where OLE presence is limited. Since its creation in 2002, 27 coastal states and
territories have entered into JEA partnerships with NOAA and are receiving JEA funds. The JEAs have led to significant
progress in creating uniform enforcement databases, identifying regional and local fishery enforcement priorities,
and extending coordination to other areas, such as investigations. The JEA program has been particularly effective
because state agents are familiar with local waters, know when and where enforcement infractions are likely to
occur, and provide opportunities for significant public outreach and education. The JEA program also serves as the
mechanism to provide the region with funding for federal fishery enforcement efforts. These efforts provide NOAA
OLE visibility and routine interaction with the regulated industry, ensure stakeholders’ understanding, establish
enforcement in EEZ, and ultimately achieve prevention with resource user group support and compliance with
Federal marine resource conservation mission.

Federal Red Drum Regulations

Red Drum in the Gulf of Mexico are managed by NOAA through the regional fishery management
council, but the five-state marine resource management agencies regulate their own state waters. The
restrictions discussed in this section are current through the publication of this profile, and are subject to
change at any time thereafter.
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Gulf of Mexico Fishery Management Council (GMFMC)
Gulf of Mexico Fishery Management Council
4107 West Spruce Street
Suite 200
Tampa, FL 33607

Management of Federal Waters

NOAA and the Secretary of Commerce through the Gulf Council under the Red Drum Fishery
Management Plan (FMP) manage Red Drum in the Gulf of Mexico. The Red Drum FMP implemented in
1986 prohibited any directed harvest from the EEZ (GMFMC 1986). The FMP was amended (Amendment
1) in 1987 which further extended the commercial closure and created TACs for catches by recreational
anglers (GMFMC 1987). They also requested the five Gulf states manage their respective waters for
escapement rates of 20% SSB as part of the rebuilding plan for the fishery. In 1988, the Gulf Council
amended the FMP again (Amendment 2) to prohibit any retention or possession of Red Drum from the
EEZ and increased the escapement rates for the states to 30% SSB (GMFMC 1988). The last amendment
to the FMP occurred in 1992 when the Gulf Council and NOAA began setting an annual TAC and required
assessments of the stock on a biennial basis to adjust the TAC (Amendment 3; GMFMC 1992).

Penalties for Violations

§600.735 Penalties. Any person committing, or fishing vessel used in the commission of a violation
of the Magnuson-Stevens Act or any other statute administered by NOAA and/or any regulation issued
under the Magnuson-Stevens Act, is subject to the civil and criminal penalty provisions and civil forfeiture
provisions of the Magnuson-Stevens Act, to this section, to 15 CFR part 904 (Civil Procedures), and to
other applicable law.

Laws and Regulations
There is zero retention or possession of any Red Drum from the EEZ anywhere in the U.S. Gulf of
Mexico.

Closed Areas and Seasons
All EEZ waters in the U.S. Gulf of Mexico are closed for Red Drum and harvest is prohibited to
commercial fishermen and recreational anglers.

Historical Changes to Regulations in Federal Waters Affecting Red Drum
The following federal regulatory changes may have notably influenced Red Drum landings during a
particular year and are summarized here for informative purposes.

1986 An emergency commercial 90-day quota of one million pounds was imposed in June and
was reached in less than a month.

1987 All commercial take in the EEZ of Red Drum is banned. Shrimpers will be allowed to catch
about 200,000 pounds of Red Drum, taken incidentally. A 100,000-pound incidental catch
of Red Drum will be allowed for other commercial fishermen. Recreational fishermen will
be limited to one fish per person per trip, unless state laws prohibit such landings
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1988 Commercial and recreational take is banned from EEZ in the Gulf of Mexico and eliminated
any incidental catch. States begin management for 220% SSB escapement from estuarine

waters.
1992 State escapement rates increased to 230% SSB.
2007 President George W. Bush signed Executive Order 13449 effectively banning all recreational

and commercial take of Red Drum from any of the Atlantic or Gulf EEZ waters and
recommending listing the species as a gamefish by the states where appropriate.

State

Florida

Florida Fish and Wildlife Conservation Commission (FWC)
Florida Fish and Wildlife Conservation Commission
620 South Meridian Street

Tallahassee, FL 32399
Telephone: (850) 487-0554
https://myfwc.com/

Table 5.1 Size and bag limits for Red Drum in the Gulf of Mexico by state at the time of publication.
Each state should be contacted directly for most current regulations.

Commercial Recreational
Season Min Length Bag/ Min Length Bag/
(inches) Possession (inches) Possession
Regulations for West Florida only
o Panhandle and Big Bend regions:
. per? year 1/person/day; 4 fish vessel limit
Florida round in state PROHIBITED 18-27TL
waters Tampa Bay, Sarasota Bay, Charlotte Bay,
and Southwest regions:
1/person/day; 2 fish vessel limit
Open year . . .
Alabama | round in state PROHIBITED 16-26TL 3/person/day; 1 Ozzrs'zed fish allowed/
waters y
Open year 3/person/day
Mississippi | round in state 18-30TL QUOT'IAI; 18-30TL
waters (60,000 Ibs) 1 oversized fish allowed/day
5/person/day; 2 oversized fish allowed/
Open year day
Louisiana round in state PROHIBITED 16-27TL
waters 2 bag possession limit; 2 oversized fish
possession limit
3/person/day
Open year
Texas round in state PROHIBITED 20-28TL Up to 2 oversized fish allowed/year when
waters using a Red Drum Tag and/or Bonus Red
Drum Tag
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The agency charged with the administration, supervision, development, and conservation of natural
resources in Florida is the FWC. This Commission is not subordinate to any other agency or authority of
the state’s executive branch. The administrative head of the FWC is the executive director Within the
FWC, the Division of Marine Fisheries Management is empowered to manage marine and anadromous
fisheries in the interest of the people of Florida. The Division of Law Enforcement is responsible for
enforcement of all marine-resource-related laws, rules, and regulations of the state.

The FWC, a seven-member board appointed by the governor and confirmed by the senate, was
created by constitutional amendment in November 1998, effective July 1, 1999. This Commission was
delegated authority over all aspects of rulemaking concerning marine life with the exception of requiring
fees and establishing penalties.

Florida has habitat protection and permitting programs, and a federally approved Coastal Zone
Management (CZM) program.

Legislative Authorization

Prior to 1983, the Florida Legislature was the primary body that enacted laws regarding management
of marine species in state waters. In 1983, the Florida Legislature established the Florida Marine
Fisheries Commission (MFC) and provided the MFC with various duties, powers, and authorities to
promulgate regulations affecting marine fisheries. Beginning Sept 12, 1985, CH 46-22, FAC contained
regulations regarding Red Drum. On July 1, 1999, the MFC, parts of the Florida Department of
Environmental Protection (DEP) including the Florida Marine Patrol and the Florida Game and Freshwater
Fisheries Commission (GFC) were merged into one commission, the FWC. Marine fisheries rules of the
FWC are now codified under Division 68B, Florida Administrative Code (FAC).

Reciprocal Agreements and Limited Entry Provisions

Reciprocal Agreements
Florida statutory authority provides for reciprocal agreements related to fishery access and licenses.
Florida has no statutory authority to enter into reciprocal management agreements.

Limited Entry
Florida has no provisions for limited entry in the Red Drum fishery.

Commercial Landings Data Reporting Requirements

The commercial harvest, purchase, sale, or exchange of any Florida native Red Drum has been
prohibited since January 1, 1989. This prohibition, however, does not apply to legally harvested non-
native Red Drum that have entered the State of Florida in interstate commerce. The burden shall be upon
any person possessing such Red Drum for sale or exchange to establish the chain of possession from the
initial transaction after harvest, by appropriate receipt(s), bill(s) of sale, or bill(s) of lading, and to show
that such Red Drum originated from a point outside the waters of the State of Florida, and entered the
state in interstate commerce. Failure to maintain such documentation or to promptly produce same at
the request of any duly authorized law enforcement officer shall constitute a violation of 68B-22.005(5).

Penalties for Violations

Penalties for violations of Florida laws and regulations are established in Florida Statutes, Section
379.407. Additionally, upon the arrest and conviction of any license holder for violation of such laws or
regulations, the license holder is required to show just cause as to why their saltwater license should
not be suspended or revoked.
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License Requirements

In the state of Florida, a license is required to land Red Drum recreationally along either the Gulf of
Mexico or Atlantic. Recreational saltwater fishing licenses are required of residents and non-residents
fishing in state territorial waters or the EEZ off the state and current regulations must be adhered to.
Check with the FWC for current Red Drum regulations. All children under the age of 16, regardless of
residency, and resident seniors who are 65 or older are not required to purchase most recreational
licenses. Other exemptions exist for active military and individuals with disabilities. Check with the FWC
for details.

Laws and Regulations

Florida’s laws and regulations regarding the harvest and retention of Red Drum vary by region. The
following discussions are general summaries of laws and regulations, and the FWC should be contacted for
more specific information. The restrictions discussed in this section are current through the publication of
this profile and are subject to change at any time thereafter.

General
The purpose and intent of this chapter is to protect, manage, conserve and replenish Florida’s Red
Drum (redfish) resource.

Accordingly, itis the intent of this chapter to repeal and replace those portions of Section 370.11(2)
(a)4., F.S. (1985), dealing with redfish. This chapter is not intended, and shall not be construed, to
repeal any other portion of Section 370.11(2)(a)4., F.S. (1985); any other subdivision of Section 370.11,
F.S. (1985); or any other general or local law directly or indirectly relating to or providing protection
for the redfish resource.

Redfish are hereby declared and designated a protected species. The purposes of this designation
are to increase public awareness of the need for extensive conservation action in order to prevent this
resource from becoming endangered and to encourage voluntary conservation practices, including
catch-and-release practices for all redfish caught unless they are needed for food.

Size Limits
A slot limit not less than 18” and no more than 27” total length recreational harvest.

Quotas and Bag/Possession Limits
Recreational Bag Limits — Except as provided in Rule 68B-22.007, F.A.C., a recreational harvester may
not harvest or land per day or possess more redfish than the specified bag limit established in this
subsection within the following regions while in or on Florida Waters, or on any dock, pier, bridge,
beach, boat ramp, or other fishing site adjacent to such waters, and any parking location adjacent to
said fishing sites:
(a) Panhandle Region — One (1) redfish.
(b) Big Bend Region — One (1) redfish.
(c) Tampa Bay Region — One (1) redfish.
(d) Sarasota Bay Region — One (1) redfish.
(e) Charlotte Harbor Region — One (1) redfish.
(f) Southwest Region — One (1) redfish.
(g) Southeast Region — One (1) redfish.
(h) Indian River Lagoon Region — A person may not harvest, land, or possess a redfish within the
Indian River Lagoon Region.
(i) Northeast Region — One (1) redfish.
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Recreational Vessel Limits —The persons aboard a vessel in or on Florida Waters may not collectively
harvest, possess, or land more redfish than the specified vessel limit established in this subsection
within the following regions. This provision will not be construed to authorize harvest or possession
of redfish in excess of applicable bag limits.

(a) Panhandle Region — Four (4) redfish.

(b) Big Bend Region — Four (4) redfish.

(c) Tampa Bay Region — Two (2) redfish.

(d) Sarasota Bay Region — Two (2) redfish.

(e) Charlotte Harbor Region — Two (2) redfish.

(f) Southwest Region — Two (2) redfish.

(g) Southeast Region — Two (2) redfish.

(h) Indian River Lagoon Region — The persons aboard a vessel in or on the Indian River Lagoon

Region may not harvest, possess, or land a redfish.

(i) Northeast Region — Four (4) redfish.

Captain and Crew Harvest Prohibited — On a vessel for hire, a person who is the captain or a crew
member may not harvest or possess a redfish.

Transport Possession Limit — No person shall possess more than four native red drum while in
transit on land.

Commercial Harvest Prohibited — A person may not harvest or land a redfish for commercial
purposes from Florida Waters or possess a redfish from Florida Waters for commercial purposes.

Sale of Native Redfish Prohibited — A person may not purchase or sell a redfish that was harvested
from Florida Waters. A person may purchase, sell, or possess a redfish that was legally harvested
outside of Florida Waters that has entered the State of Florida in interstate commerce. A person in
possession of a redfish for sale has the burden of establishing the chain of possession of such redfish
beginning with the initial transaction after harvest by producing the appropriate receipt(s), bill(s) of
sale, and bill(s) of lading. A person in possession of a redfish for sale has the burden of showing that
such redfish originated from a point outside of Florida Waters and entered the state in interstate
commerce. A person in possession of a redfish for sale must maintain, and shall promptly produce at
the request of any duly authorized law enforcement officer, such documentation.

Gear Restrictions
The harvest of any redfish in or from state waters by or with the use of any multiple hook in
conjunction with live or dead natural bait is prohibited.

Spearing or snagging (snatch hooking) of redfish in or from state waters is prohibited.

The simultaneous possession aboard a vessel of any gillnet or entangling net together with any
redfish is prohibited.

Closed Areas and Seasons
A person may not harvest, land, or possess a redfish within the Indian River Lagoon Region.

OtherRestrictions
It is unlawful for any person to possess, transport, buy, sell, exchange or attempt to buy, sell or
exchange any redfish harvested in violation of this chapter.

No operator of a vessel in or on state waters shall allow the possession aboard the vessel of any

redfish not in compliance with established bag limits, size limits, seasons or any prohibited gear as
specified in this chapter or in Chapter 68B-4, F.A.C.
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All redfish harvested from Florida waters shall be landed in a whole condition. The possession,
while in or on state waters, on any public or private fishing pier, or on a bridge or catwalk attached to
a bridge from which fishing is allowed, or on any jetty, of any redfish that has been deheaded, sliced,
divided, filleted, ground, skinned, scaled or deboned is prohibited. Mere evisceration or “gutting” of
redfish, or mere removal of gills from redfish, before landing is not prohibited. Preparation of redfish
for immediate consumption on board the vessel from which the fish were caught is not prohibited.

Provisions of this rule chapter shall not apply to redfish artificially spawned and raised in
commercial aquaculture facilities. Failure to maintain appropriate receipt(s), bill(s), bill(s) of sale, or
bill(s) of lading, that such redfish were artificially spawned and raised in commercial aquaculture
facilities, shall constitute a violation of this rule.

Catch-Hold-and-Release Tournament Exemption
Except as provided in thisrule, the practice of catching, holding, and releasing redfish is prohibited.
The Executive Director of the FWC, or his designee, shall issue a tournament exemption permit to the
director of a catch-and-release fishing tournament to allow redfish to be caught, held, and released
during the tournament, and to allow the tournament to exceed redfish bag and possession limits
pursuant to Rule 68B-22.005, F.A.C., after redfish have been weighed-in, provided that each of the
following conditions is met:

(a) Tournament anglers and tournament staff agree to attempt to release alive all redfish that are
caught, including those fish that are weighed-in.

(b) Each two person team of tournament anglers possesses no more than two live redfish in the
boat’s live well or recirculating tank at any one time.

(c) All boats used in the tournament contain recirculating or aerated live wells that are at least 2.4
cubic feet or 18 gallons in capacity.

(d) Dead redfish possessed by a two person team of tournament anglers are not discarded. A dead
redfish is considered harvested and will count as the daily bag limit for the team of tournament
anglers who harvested that fish.

(e) Redfish are maintained in an aerated recovery holding tank prior to release. Recovery holding
tank requirements may be specified in the tournament exemption permit at the FWC'’s discretion
in order to increase survival of released redfish.

(f) The tournament provides the FWC with a description of the aerated recovery holding tank(s)
used to maintain redfish alive after weigh-in.

(g) The tournament provides the FWC with a description of the location where tournament caught
redfish will be released after they are weighed in. In order to increase survival of released redfish,
release locations may be specified in the tournament exemption permit at the FWC’s discretion.

(h) The tournament permit holder shall submit a post-tournament report to the FWC indicating
the number of fish weighed-in each day of the tournament, the number of fish weighed-in dead
each day, and the number of fish that died after being weighed-in, but prior to release each
day. The FWC may specify additional tournament reporting requirements as a condition of the
tournament exemption permit.

(i) The tournament agrees to allow FWC staff the opportunity to collect research data and conduct
research and onboard monitoring during the tournament, as needed.
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Application for issuance of a tournament exemption permit shall be made on a form provided
by the FWC [Form DMF-SL 5000 (3-04), incorporated herein by reference]. Tournament exemption
permits will only be issued to catch-and-release redfish tournaments that agree to the permit
conditions in subsection (1).

Any anglers participating in a redfish tournament for which a tournament exemption permit has
been issued shall have a copy of the permit in his or her possession at all times during tournament
operating hours.

Any violation of the conditions and requirements specified within the tournament exemption
permit will be considered a violation of this rule.

Biscayne National Park
Red Drum are included within the 10-fish aggregate recreational bag limit per person.

Historical Changes to Regulations in Florida Affecting Red Drum

The following regulatory changes may have notably influenced the landings during a particular year
and are summarized here for informative purposes.

1985

1986

1987

1987

1987

1987

CH 46-22, FAC (Effective Sept. 12, 1985)

Minimum size limits: 16 inches total length in state waters from Florida/Alabama border
east and south to a straight line drawn from Bowlegs Point in Dixie County southwesterly
through Marker 16, and 18-inches total length in all other state waters.

Maximum size limit: Statewide possession limit of one redfish 32 inches total length, or
larger, per person.

Emergency Rule, CH 46ER86-3, FAC (Effective Nov. 7, 1986 — Feb. 4, 1987)

Prohibits all harvest of redfish in Florida waters. Prohibits sale of native redfish.

CH 46-22, FAC (Effective Feb. 12, 1987)

18 inches total length minimum size limit extended to all state waters
Establishes March and April as closed season to all harvest in state waters
Must be landed in whole condition (head and tail intact)

Prohibits use of treble hooks while fishing with natural bait

Prohibits snatch hooking

Emergency Rule, CH 46ER87-1, FAC (Effective May 1, 1987 - July 29, 1987)
Prohibits all harvest in state waters. Prohibits possession, transportation, buying, selling,
or exchanging any native redfish.

CH 46-22, FAC (Effective July 9, 1987)
Continues emergency rule above for an indefinite period.

CH 46-22, FAC (Effective Oct. 1 - Dec. 31, 1987)

Temporary season opening for redfish to include:

e 1 fish recreational daily bag limit, with off-the-water possession limit of 2 fish
e 5 fish daily bag limit per vessel for commercial fishermen

e Size limit of 18 inches to 27 inches total length

o Use of treble hooks while fishing with natural bait prohibited
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1989

1991

1996

2004

e Fish must be landed in whole condition (heads and tails intact)

o Redfish designated as “restricted species”

e Prohibits harvest of native redfish beginning 1/1/1988; sale of native redfish allowed
until 1/5/1988

CH 46-22, FAC (Effective Jan. 1, 1989 - Oct. 1, 1991)

Establishes 18-inch minimum size limit and 27-inch maximum size limit for redfish
harvested in state waters

Establishes daily bag limit of 1 native redfish per person and an off-the-water possession
limit of 2 fish per person

Prohibits the sale of native redfish

Closes the months of March, April, and May to harvest and possession of redfish

Allows the sale of redfish harvested elsewhere with proper documentation

CH 46-22, FAC (Effective June 3, 1991)
Continues above rule indefinitely, declares redfish as a “protected species”, and prohibits
gigging and spearing of redfish.

CH 46-22, FAC (Effective Jan. 1, 1996)

Eliminates the March, April, and May closed season

Prohibits the simultaneous possession aboard a vessel of any gillnet or entangling net
together with any Red Drum

Requires all Red Drum to be landed in a whole condition, and prohibits the possession of
Red Drum that are not in a whole condition in or on state waters, on any public or private
fishing pier, on a bridge or catwalk attached to a bridge from which fishing is allowed, or
on any jetty

Defines “total length” for Red Drum to mean the length of the fish measured from the
most forward point of the head to the hindmost point of the tail

CH 68B-22, FAC (Effective March 17, 2004)

Allows the executive director of the FWC, or a designee, to issue permits to participants in

qualified catch and release redfish tournaments to catch, hold, and release fish under the

following conditions:

e Tournament competitors and staff must attempt to release all redfish alive, including
those fish that are weighed in

e Best management practices must be used for handling of fish

e Tournament boats must contain aerated or re-circulating live wells, with a minimum
size of 18-gallons or the volumetric equivalent

¢ Dead redfish may not be discarded when fish are caught, held, and released

e Redfish must be placed in recovery tanks after weigh-in before being released

e The tournament must provide the FWC with a description of the release location (as
a condition of the exemption permit, the FWC may specify the tournament release
location)

e The tournament must submit a post-tournament report

e The tournament must agree to allow the FWC the opportunity to conduct research
and onboard monitoring, as needed

e Two-person tournament teams may possess two redfish
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2006

2012

2016

2016

2018

2018

2019

e Tournament catch, hold, and release permits may only be issued to catch-and-release
redfish tournaments that agree to all permit conditions

¢ All tournament competitors must possess a copy of the tournament catch, hold, and
release exemption permit during the tournament

CH 68B-22, FAC (Effective July 1, 2006)

Provides that, for purposes of determining the legal size of Red Drum, “total length” means
the straight-line distance from the most forward point of the head with the mouth closed,
to the farthest tip of the tail with the tail compressed or squeezed, while the fish is lying
on its side.

CH 68B-22, FAC (Effective Feb. 1, 2012)

Defines “Northeast region,” “Northwest region” and “South region”

Increases Bag limit in the Northeast and Northwest regions from 1 fish to 2 fish
Establishes a statewide vessel limit of 8 Red Drum

Eliminates the off-water possession limit

Establishes that bag limits apply to the land in the area adjacent to the fishing site
Establishes a transport possession limit of 6 fish per person

EO 16-12 (Effective May 1, 2016)
Reduces the daily bag limit from two fish to one fish per person in the Northwest Red
Drum management zone (Escambia County through Fred Howard Park near Pasco County)

CH 68B-22.005, FAC (Effective Nov. 1, 2016)
Reduces the daily bag limit from two fish to one fish per person in the Northwest Red
Drum management zone

EO 18-45 (Effective Sept. 28, 2018 — May 10, 2019)

Temporary modification of regulations for Red Drum and Snook in southwest Florida
Adds the inclusions of all waters of Pasco, Pinellas and Hillsborough counties to provisions
of EO 18-38

Extends the expiration date of EO 18-38 to May 10, 2019

This order supersedes EO 18-38

EO 18-38 (Effective Aug. 30 — Oct. 12, 2018)

Temporary modification of regulations for Red Drum and Snook in southwest Florida

A person must immediately release any Red Drum caught in or on the described region
during the term of this order and may not possess a Red Drum in the described region

A person may temporarily possess a Red Drum in or on the described region, only for
the purpose of photographing, measuring, or weighing (with a hand-held scale) such Red
Drum

A person who temporarily possesses a Red Drum pursuant to this paragraph must
release such Red Drum alive and unharmed in the immediate area where it was caught,
immediately after it has been photographed, measured, or weighed

EO 19-14 (Effective May 11, 2019 — May 31, 2020)

Temporary modification of regulations for Red Drum, Snook, and Spotted Seatrout in
Southwest Florida
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2020

2021

2021

A person must immediately release any Red Drum, Snook, or Spotted Seatrout caughtin or

on the described region during the term of this order and may not possess or land a Red

Drum, a Snook, or a Spotted Seatrout in the described region

A person may temporarily possess a Red Drum, Snook or a Spotted Seatrout in or on the

described region, only for the purpose of photographing, measuring, or weighing (with a

handheld scale) such Red Drum, Snook, or Spotted Seatrout

A person who temporarily possesses a Red Drum, a Snook, or a Spotted Seatrout pursuant

to this paragraph must release such Red Drum, Snook, or Spotted Seatrout alive and

unharmed in the immediate area where it was caught, immediately after it has been

photographed, measured, or weighed

During the term of this order, no Redfish Catch-Hold-and-Release Tournament Exemption

Permits will be issued for activities conducted within the described region

The provisions of this order apply in and on all Florida waters of the following geographic

areas:

o All Florida waters of Pasco, Pinellas, Hillsborough, Manatee, Sarasota, Charlotte, and
Lee counties; and

o All Florida waters of Collier County north of a line extending due east and due west
from the south bank at the mouth of Gordon Pass

EO 20-05 (Redfish, Snook, and Spotted Seatrout) Effective: June 1, 2020 — May 31,

Continues catch-and-release provisions of 19-14

e Prohibits the harvest, possession, and landing of all redfish, Snook, and Spotted
Seatrout (including both recreational and commercial seatrout fisheries).

o Allows for temporary possession for the purposes of photographing, measuring, or
weighing fish provided that they are immediately released alive and unharmed.

o States that no Redfish Catch-Hold-And-Release Tournament Exemption permits will be
issued for activities within the described area.

e Appliesin all state waters from Pasco Cunty south to a line extending due east and due
west from the south bank at the mouth of Gordon Pass south of Naples.

EO 21-07 (Redfish, Snook, and Spotted Seatrout: Southern Manatee through Northern

Collier) Effective: June 1, 2021 — May 31, 2022

Redfish and Snook: Catch-and-release only

e Prohibits harvest, possession, and landing of all redfish and Snook.

o Allows for temporary possession for the purposes of photographing, measuring, or
weighing fish provided that they are immediately released alive and unharmed, and.

e States that no Redfish Catch-Hold-and-Release Tournament Exemption permits will be
issued for activities within the described area.

Applies in all state waters south of State Road 64 in Manatee County (including Palma Sola

Bay, but not including the Manatee or Braden Rivers) and north of the south bank at the

mouth of Gordon Pass in Collier County.

EO 21-16 (Redfish, Snook, and Spotted Seatrout: Tampa Bay Area) Effective: July 16, 2021
— September 16, 2021

Makes Redfish, Snook, and Spotted Seatrout catch-and-release only for the Tampa Bay
area

e Prohibits harvest, possession, and landing of all Redfish, Snook, and Spotted Seatrout.
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¢ Allows for temporary possession for the purposes of photographing, measuring, or
weighing fish provided that they are immediately released alive and unharmed, and.

e States that no Redfish Catch-Hold-and-Release Tournament Exemption permits will be
issued for activities within the described area.

- Appliesin all state waters north of State Road 64 in Manatee County (excluding Palma Sola
Bay but includes waters of the Manatee and Braden Rivers), all state waters of Hillsborough
County, and all state waters of Pinellas County excluding waters of the Anclote River and
its tributaries.

2021 EO 21-16 Amendment 1 (Redfish, Snook, and Spotted Seatrout: Tampa Bay Area) Effective:
July 16, 2021 — October 11, 2021
Extends provisions of EO 21-16 to October 11, 2021

2022 EO 21-07 Amendment 1/EO 22-14 (Redfish, Snook, and Spotted Seatrout: Southern
Manatee through Northern Collier) Effective: June 1, 2021 — August 31, 2022
Extends provisions of EO 21-07 to August 31, 2022

Alabama

Alabama Department of Conservation and Natural Resources (ADCNR); Alabama Marine
Resources Division (MRD)

Alabama Department of Conservation and Natural Resources

Marine Resources Division

P.O. Box 189

Dauphin Island, Alabama 36528 (251) 861-2882

www.outdooralabama.com

Management authority of fishery resources in Alabama is held by the Commissioner of the ADCNR.
The Commissioner may promulgate rules or regulations designed for the protection, propagation, and
conservation of all seafood. He may prescribe the manner of taking, times when fishing may occur, and
designate areas where fish may or may not be caught; however, all regulations are to be directed at the
best interest of the seafood industry.

Most regulations are promulgated through the Administrative Procedures Act approved by the
Alabama Legislature in 1983; however, bag limits and seasons are not subject to this act. The Administrative
Procedures Act outlines a series of events that must precede the enactment of any regulations other than
those of an emergency nature. Among this series of events are: (a) the advertisement of the intent of
the regulation; (b) a public hearing for the regulation; (c) a 35-day waiting period following the public
hearing to address comments from the hearing; and (d) a final review of the regulation by a Joint House
and Senate Review Committee.

Alabama also has the Alabama Conservation Advisory Board (ACAB) that is endowed with the
responsibility to provide advice on policies and regulations of the ADCNR. The board consists of ten
members appointed by the Governor for alternating terms of six years, and three ex-officio members
in the persons of the Governor, the Commissioner of Agriculture and Industries, and the Director of
the Alabama Cooperative Extension System. The Commissioner of the Department of Conservation and
Natural Resources serves as the ex-officio secretary to the board.
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The Marine Resources Division (MRD) has responsibility for enforcing state laws and regulations, for
conducting marine biological research, and for serving as the administrative arm of the commissioner
with respect to marine resources. The MRD recommends regulations to the Commissioner.

Alabama has a habitat protection and permitting program and a federally approved CZM program.

Legislative Authorization
Chapters 2 and 12 of Title 9, Code of Alabama, contain statutes that affect marine fisheries.

Reciprocal Agreements and Limited Entry Provisions

Reciprocal Agreements
Alabama statutory authority provides for reciprocal agreements with regard to access and licenses.
Alabama has no statutory authority to enter into reciprocal management agreements.

Commercial Landings Data Reporting Requirements

Alabama law requires all saltwater finfish commercially harvested in state waters, except those lawfully
taken by purse seine, shall be landed in the state and reported to a licensed seafood dealer. Wholesale
seafood dealers are required to file monthly reports by the tenth of each month for the preceding month.
Under a cooperative agreement, records of sales of seafood products are now collected jointly by NMFS
and ADCNR port agents. Proof must be provided showing the out of state origin of Redfish. Fish brought
into Alabama; proof must be provided where the fish were caught commercially. An affidavit with
Fisherman’s name, where caught, commercial fisherman’s license number and issuing state must be on
the records maintained by the seafood dealer.

Penalties for Violations
Violations of the provisions of any statute or regulation are considered Class A, Class B, or Class C
misdemeanors and are punishable by fines up to $6,000 and up to one year in jail.

License Requirements

In Alabama waters, a license is required to land Red Drum recreationally. Recreational saltwater
fishing licenses are required of residents and non-residents fishing in state territorial waters as well as
the EEZ and current regulations must be adhered to. Check with the ADCNR MRD for current Red Drum
limits and license requirements.

Residents and non-residents under the age of 16 and residents over the age of 65 are exempt from
the purchase of a recreational license. Saltwater angler registration is required for residents who are
not required to purchase an annual saltwater license such as those 65 or older, have a lifetime saltwater
license, or fish exclusively on a pier that has purchased a pier fishing license. Resident and non-resident
anglers under the age of 16 do not have to register.

Laws and Regulations

Alabama laws and regulations regarding the harvest of Red Drum have been in place for several
decades. The following is a general summary of these laws and regulations and are current through the
publication of this profile. The ADCNR/MRD should be contacted for specific and up-to-date information.
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Gear Restrictions
Red Drum may ONLY be taken by ordinary hook-and-line.

Closed Areas and Seasons
Red Drum are illegal to possess or catch in federal waters.

Size Limits

Alabama has a 16" to 26” total length minimum size limit for recreationally caught Red Drum.

Quotas and Bag/Possession Limits
There is a bag/possession limit of three fish per person per day, with one of the three fish allowed to
be greater than 26”, for the recreational fishery.

Other Restrictions
Alabama designated the Red Drum as a gamefish in 1985, thus making it illegal to commercially fish
for or land Red Drum in Alabama territorial waters.

Historical Changes to Regulations in Alabama Affecting Red Drum
The following regulatory changes may have notably influenced the landings during a particular year
and are summarized here for informative purposes.

1978

1981

1982

1984

1984

1984

1985

Established a 25 per day limit on redfish (Red Drum). No more than two days limit on trips
lasting more than two days. Minimum size is 14” Total Length, but not more than two over
36 inches. (78-MR-10)

Size limit still 14” total length but no more than two fish over 36”. Establishes a 5%
allowance for undersize fish of the 25 fish limit. (82-MR-1)

Regulation reworded to change the 5% undersized fish to 5% OTHER SIZED fish.

The rule changes that “individuals fishing in the waters of the State of Alabama are limited
to...”. Limit changes to 15 fish per day, with a two-day limit still allowed for two-day (or
more) trips. Commercial and Non-Commercial limit still allows 5% allowance for “other
sized fish”. (83-MR-11)

Regulation stating that the possession of Redfish for sale is now illegal. lllegal to catch
Redfish with a trawl. (83-MR-12)

Taking of Redfish by any means whatsoever is illegal for 30 days. January 11, 1984 to
February 10, 1984. (84-MR-2)

Proof must be provided showing the out of state origin of Redfish. Fish brought into
Alabama; proof must be provided where the fish were caught commercially, Affidavit with
Fisherman’s name, where caught, commercial fisherman’s license number and issuing
state. (85-MR-1)
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1985 Redfish and Speckled Sea Trout Gamefish Regulation with annual renewal (85-MR-2)
1986 Redfish slot limit max size changed from 36" to 32” (86-MR-4)
1986 Red Drum permanently declared gamefish (86-MR-5)

1987 Redfish creel limit changes to 5 fish per day. Two-day limit on trips two days or more still
allowed. Other sized fish limit changes to 2 fish (from 5%). Maximum size limit changes to
32” total length (87-MR-1)

1988 Size changes to 16” minimum, but not longer than 26” total length. Two fish per day of
OTHER SIZE fish no longer applies to Redfish. No oversized fish allowed and only one
undersized fish allowed. Limit changes to 3 fish per day. (88-MR-3)

1989 The two-day possession limit is repealed. (89-MR-4)

1989 Limit changed from “daily catches” to “Possession Limit”. 3 per person per day. No redfish
shall exceed the maximum size other than a maximum of 2 if bearing tags registered with
the Marine Resources Division and only one Redfish may be smaller than the minimum
size regardless of whether the fish is tagged or untagged. (89-MR-9)

1992 Taking of redfish prohibited by means of a trawl. (92-MR-9)

1994 Size 16” minimum to 26” total length. No undersize Red Drum allowed. One oversized Red
Drum allowed. 3 fish per person per day. (94-MR-6)

1997 1 oversized fish allowed in the 3 fish limit. Redfish renamed Red Drum in the Regulations
(97-MR-1)

2010 Federal agreement to allow state officers the ability to write a state citation instead of a
Federal citation in federal waters for possession of Red Drum in federal waters: “No person
who is subject to the jurisdiction of the State of Alabama shall possess a Red Drum in
federal waters.”

Mississippi
Mississippi Department of Marine Resources (MDMR)
Mississippi Department of Marine Resources
1141 Bayview Avenue
Biloxi, Mississippi 39530
(228) 374-5000
www.dmr.ms.gov

The MDMR has the authority to exercise full jurisdiction over all aquatic life and to regulate matters
pertaining to seafood. The administrative head of the MDMR is the Executive Director, who is appointed
by the Governor, and has the authority to carry out all regulations and rules adopted by the MDMR. In
addition to other powers and duties authorized by state law, MDMR, with advice from the Mississippi
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Advisory Commission on Marine Resources (MACMR), has the power to adopt, promulgate, amend, or
repeal regulations and policies regarding marine resources (Mississippi Code 49-15-15). All regulations
adopted by the MDMR are listed under Title 22 Parts 1 — 23. The MACMR consists of five members
appointed by the Governor with advice from the Senate. The five members represent different sectors
of the seafood industry including the following: Commercial Fishing, Commercial Seafood Processing,
Recreational Fishing, Charter Boat Operators, and Nonprofit Environmental Organizations. Full power is
vested in the MACMR to advise the Executive Director of the MDMR on all matters pertaining to saltwater
aquatic life and marine resources (Mississippi Code 49-15-301).

Mississippi has habitat protection and permitting programs, and a federally approved Coastal Zone
Management (CZM) program.

Legislative Authorization

Mississippi code 49-15-15 authorizes the MDMR, with the advice of the MACMR, to exercise full
jurisdiction and authority over all marine aquatic life and to regulate any matters pertaining to seafood,
including cultivated seafood. Mississippi Code 49-15-304 gives the MDMR, with the advice of the
MACMR, the authority to adopt, modify, or repeal rules or regulations to utilize, manage, conserve,
preserve and protect the flora, fauna, tidelands, coastal wetlands, coastal preserves, marine waters and
any other matter pertaining to marine resources under its jurisdiction. Mississippi code 49-15-305 gives
the Executive Director of the MDMR the authority to carry out all regulations and rules adopted by the
department and enforce all licenses and permits issued by the department.

In 1993 the Mississippi Commission on Wildlife, Fisheries and Parks, pursuant to the authority in
Mississippi code 25-43-9 (1972), adopted Public Notice No. 3306 (re-codified as Miss. Admin. Code 40-
4:2.5) and established the dividing line between marine and fresh waters. Specifically, Public Notice No.
3306 provide: “Be it ordered that the southern boundary of Interstate 10 extending from the Alabama
state line to the Louisiana state line is hereby declared to be the boundary line between salt and fresh
waters for the purposes of the game and fish laws of this state. Be it further ordered that on all waters
south of I-10 and north of U.S. Highway 90, either a salt or fresh water sportfishing license will be valid for
the purpose of recreational fishing”. This adopted Public Notice became effective on September 24, 1993.

Reciprocal Agreements and Limited Entry Provisions
Reciprocal Agreements

Mississippi code 49-15-15 (h) provides MDMR the authority to enter into or continue any existing
interstate and intrastate agreements, in order to protect, propagate, and conserve seafood in the state of
Mississippi.

Mississippi code 49-15-30 gives the MDMR the authority to regulate nonresident licenses in order to
promote reciprocal agreements with other states.

Limited Entry

Mississippi code 49-15-16 gives the MDMR authority to develop a limited entry fisheries management
program for all resource groups. Statute 49-15-29 (3), when applying for a license of any kind, the MDMR
will determine whether the vessel or its owner is in compliance with all applicable federal and/or state
regulations. If it is determined that a vessel or its owner is not in compliance with applicable federal and/
or state regulations, no license will be issued for a period of one year.
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Mississippi code 49-15-80, no non-resident will be issued a commercial fishing license for the taking of
fish using any type of net, if the non-residents state of domicile prohibits the sale of the same commercial
net license to a Mississippi resident.

Commercial Landings Data Reporting Requirements

Title 22 Part 09, Chapter 06 of the MDMR establishes data reporting requirements for marine
fisheries operations, including confidentiality of data and penalties for falsifying or refusing to make the
information available to the MDMR. Furthermore, Title 22 Part 09 Chapter 06 Rule 6.1 states that each
seafood dealer/processor is hereby required to complete Mississippi trip tickets provided by the MDMR.
Commercial fishermen, who sell their catch to individuals other than a Mississippi dealer/processor, are
hereby required to complete Mississippi trip tickets provided by the MDMR and be in possession of
a fresh product permit. Commercial fishermen who transport their catch out-of-state are required to
purchase and possess a fresh product permit and are required to comply with all regulations governing
Mississippi seafood sales.

Mississippi implemented a trip ticket program under these guidelines beginning January 1, 2012.
Under this rule, fishermen and dealer/processors must submit their completed trip tickets as well as a
monthly summary form to the MDMR by the tenth of the following month.

Penalties for Violations
Mississippi code 49-15-63 provides penalties for violations of Mississippi laws and regulations
regarding Red Drum in Mississippi.

License Requirements

Alicenseisrequiredto harvest Red Drum recreationally from all Mississippi marine waters. Recreational
saltwater fishing licenses are required of residents and non-residents fishing in state territorial waters
and all harvest must be in accordance with current MDMR regulations. A saltwater fishing license is
required to fish south of Highway 90. Above Highway 90 and below Interstate 10, either a saltwater or
freshwater license will suffice. Above Interstate 10 a freshwater license is required. Persons under the
age of 16 are exempt. Residents 65 years of age or older can purchase a lifetime license for a one-time
fee. A commercial hook and line and/or net boat license is required to harvest Red Drum commercially in
Mississippi waters. Check with the MDMR for all current license requirements.

Laws and Regulations

Mississippi Title 22 Part 03 contains the regulations regarding Red Drum harvest for the recreational
and commercial fisheries. Chapters 07 and 08 of Title 22 Part 03 list the size limits, possession/bag limits,
and the Total Allowable Catch (TAC) for Red Drum. The TAC only applies to the commercial Red Drum
fishery. These regulations are current to the date of this publication and are subject to change at any time
thereafter. The MDMR should be contacted for specific and current information.

Size Limits

Mississippi has a slot limit for Red Drum harvest. The minimum size is 18” TL and a maximum length
of 30” TL. Anglers are allowed to harvest one Red Drum over 30” each day. The slot limit is the same for
the recreational and commercial fishery.
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Quotas and Bag/Possession Limits
There is a bag/possession limit of three fish/person/day for the recreational Red Drum fishery. The
annual TAC for commercial Red Drum harvest is 60,000 pounds.

Closed Areas and Seasons

There are no closed areas or seasons related to recreationally caught Red Drum in Mississippi waters.
Commercial harvest of Red Drum is prohibited north of the CSX train bridges in the three coastal counties.
The TAC for commercial harvest is divided into three four-month periods. Each four-month period has a
20,000 Ib quota. The four-month periods are January 1 — April 30, May 1 — August 31, and September 1
— December 31. In the event the commercial TAC is not met or exceeded in any time period, the pounds
shall be added or subtracted to the following time period.

Historical Changes in Regulations in Mississippi Affecting Red Drum
The following regulatory changes may have notably influenced the landings during a particular year
and are summarized here for interpretive purposes.

1986 Commercial quota set at 200,000 pounds. Closure for the harvest of Red Drum with
nets (other commercial fishing methods unaffected) from September 15 - November 15.
Harvest of Red Drum by purse seine or spotter aircraft prohibited.

Recreational 14-inch minimum TL set and ten (10) fish per day, with only two (2) Red Drum
over 30 inches.

1989 Recreational season closure from November 15, 1989 through May 15, 1990.

1990 Commercial quota reduced to 35,000 pounds during the season from October 1 to
September 30. Commercial minimum lengths set at 14-inches TL through May 31 and
22-inches TL after May 31.

Oct 1990 - Red Drum landed legally elsewhere and/or transported into or within Mississippi for
sale, must be accompanied by an affidavit or certificate from the regulating agency of the
point of origin stating that the fish were legally landed or accompanied by a Bill of Lading
if imported from a foreign county. Cobia or Red Drum raised on permitted aquaculture
facilities must be accompanied by a Bill of Lading with the permit number attached and
may be sold below the prescribed minimum lengths

Recreational limits changed to two (2) Red Drum over 30-inches through May 31. Starting
April 1, recreational Red Drum minimum size at 22-inches TL and three (3) fish per day,
only one (1) exceeding 30-inches (total length)

1991 Commercial Red Drum minimum length changed to 22-inches TL. Commercial harvesters
may land one (1) Red Drum over 30-inches in quota.

1994 July 1, commercial and recreational minimum size 16-inches TL and only one (1) exceeding

30-inches TL. After November 1, 1994 commercial and recreational minimum size 18-inches
TL and only (1) exceeding 30-inches TL.
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1996 Commercial and recreational minimum size 18-inches TL and only (1) exceeding 30-inches
TL.

2014 Commercial quota increased to 50,000 pounds. Commercial and recreational minimum
size 18-inches TL and only (1) exceeding 30-inches TL.

2015 Commercial quotaincreased to and annual TAC at 60,000 pounds and January 1—December
31 season. The TAC was divided into three four-month periods of 20,000 pounds of quota
allowed in each for January 1 — April 30, May 1 — August 31 and September 1 — December
31. In the event the commercial TAC is not met or exceeded in any time period, the pounds
shall be added or subtracted to the following time period. Commercial and recreational
minimum size 18-inches TL and only (1) exceeding 30-inches TL.

Louisiana

Louisiana Department of Wildlife and Fisheries (LDWF)
Louisiana Department of Wildlife and Fisheries

P.O. Box 98000

Baton Rouge, Louisiana 70898-9000

Marine Fisheries: (225) 765-2384

Law Enforcement: (225) 765-2989

www.wlf.state.la.us

The Louisiana Department of Wildlife and Fisheries (LDWF) is one of 21 major administrative units
of the Louisiana government. The Governor appoints a seven-member board, the Louisiana Wildlife
and Fisheries Commission (LWFC). Six of the members serve overlapping terms of six years, and one
serves a term concurrent with the Governor. The commission is a policy-making and budgetary-control
board with no administrative functions. The legislature has authority to establish management programs
and policies; however, the legislature has delegated certain authority and responsibility to the LWFC
and the LDWF. The LWFC may set possession limits, quotas, places, seasons, size limits, and daily take
limits based on biological and technical data. The Secretary of the LDWF is the executive head and chief
administrative officer of the department and is responsible for the administration, control, and operation
of the functions, programs, and affairs of the department. The Governor, with consent of the Senate,
appoints the Secretary.

Within the administrative system, an Assistant Secretary is in charge of the Office of Fisheries. This
office performs:

“the functions of the state relating to the administration and operation of programs, including
research relating to oysters, water bottoms and seafood including, but not limited to, the regulation
of oyster, shrimp, and marine fishing industries.”

The Enforcement Division, in the Office of the Secretary, is responsible for enforcing all marine fishery
statutes and regulations.

Louisiana has habitat protection and permitting programs and a federally-approved CZM program.

The Department of Natural Resources is the state agency that monitors compliance of the state Coastal
Zone Management Plan and reviews federal regulations for consistency with that plan.

5-22



Legislative Authorization

Title 56, Louisiana Revised Statutes (L.R.S.) contains statutes adopted by the Legislature that govern
marine fisheries in the state that empower the LWFC to promulgate rules and regulations regarding fish
and wildlife resources of the state. Title 36, L.R.S. creates the LDWF and designates the powers and
duties of the department. Title 76 of the Louisiana Administrative Code contains the rules and regulations
adopted by the LWFC and the LDWF that govern marine fisheries.

Section 320 of Title 56 (L.R.S.) establishes methods of taking freshwater and saltwater fish. Additionally,
Sections 325.1 and 326.3 of Title 56 (L.R.S.) give the LWFC the legislative authority to set possession limits,
guotas, places, season, size limits, and daily take limits for all freshwater and saltwater finfish based upon
biological and technical data.

Reciprocal Agreements and Limited Entry Provisions
Reciprocal Agreements

The LWFC is authorized to enter into reciprocal management agreements with the states of Arkansas,
Mississippi, and Texas on matters pertaining to aquatic life in bodies of water that form a common
boundary. The LWFC is also authorized to enter into reciprocal licensing agreements.

Louisiana seniors, 65 years of age and older, are not required to purchase a non-resident license to
fish in all public waters in Texas. These anglers will be allowed to fish Texas water bodies with a Louisiana
Senior fishing license but shall comply with Texas law. Senior anglers are advised that anglers turning 60
before June 1, 2000 are also required to possess a Louisiana Senior fishing license when fishing in Texas,
except in border waters. Louisiana residents from 17-64 years of age will still be required to purchase a
non-resident fishing license when fishing in Texas, except when fishing in border waters.

In all border waters, except the Gulf of Mexico, Texas and Louisiana anglers possessing the necessary
resident licenses, or those exempted from resident licenses for their state, are allowed to fish the border
waters of Louisiana and Texas without purchasing non-resident licenses. Border waters include Caddo
Lake, Toledo Bend Reservoir, the Sabine River, and Sabine Lake.

Louisiana is also allowing Texas senior residents 65 years of age and older, to fish throughout
Louisiana’s public waters if they possess any type valid Special Texas Resident licenses for seniors as issued
by Texas Parks and Wildlife, any type of water, saltwater or freshwater. Even Texas residents born before
September 1, 1930 must possess the Texas Special Resident Fishing license when fishing in Louisiana,
except in border waters.

Limited Entry
No limited entry exists to commercially take Red Drum with legal commercial gear. Red Drum cannot
be taken commercially in Louisiana

Commercial Landings Data Reporting Requirements

Wholesale/retail seafood dealers who purchase Aquaculture Red Drum from licensed dealers are
required to report those purchases by the tenth of the following month on trip tickets supplied by the
Department for that purpose.
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Penalties for Violations

Violations of Louisiana laws or regulations concerning the commercial taking of Red Drum shall
constitute a Class 5B violation. A class 5-B violation shall for the first offense be a fine of not less than
$350 and not more than $500 and shall be imprisonment in jail for 30 days. For the second offense the
violator shall be fined not less than $500 and not more than $1,000 and shall be imprisoned in jail for 60
days. For the third and all subsequent offenses, the violator shall be fined not less than $1,000 and not
more than $2,000 and shall be imprisoned in jail for 90 days.

In addition to the above fines and jail sentences, the license under which the violation 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.

Violations of Louisiana laws or regulations concerning the recreational taking of Red Drum by legal
gear shall constitute a Class 2 violation which is punishable by a fine from $100 to $350 or imprisonment
for not more than 60 days, or both. Second offenses carry fines of not less than $300 or more than $550
and imprisonment of not less than 30 days or more than 60 days. Third and subsequent offenses have
fines of not less than $500 or more than $750 and imprisonment for not less than 60 days or more than
90 days and forfeiture of all equipment involved with the violation. Civil penalties may also be imposed.

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 barring the issuance of another permit or license for that same
period.

Laws and Regulations

Louisiana laws and regulations regarding the harvest of Red Drum include gear restrictions and other
provisions. The following is a general summary of these laws and regulations. They are current to the date
of this publication and are subject to change at any time thereafter. The LDWF should be contacted for
specific and up-to-date information.

Size Limits
There is a 16” minimum total length and a 27” maximum total length, with one fish allowed over 277,
recreational size limit for Red Drum. No commercial take is allowed in Louisiana.

Gear Restrictions
Commercial take is prohibited.

Licensed recreational fishermen may take Red Drum recreationally with a bow and arrow, scuba gear,
hook and line, and rod-and-reel.

Closed Areas and Seasons
Recreational harvest of Red Drum is prohibited in and from the EEZ and commercial take is prohibited
from all areas.
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Quotas and Bag/Possession Limits
There is a five fish recreational bag limit and a two-day possession allowed on land.

Other Restrictions

The use of aircraft to assist fishing operations is prohibited. Red Drum must be landed ‘whole’ with
heads and tails attached; however, they may be eviscerated and/or have the gills removed. 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. The provisions shall not apply to bait species.

Historical Changes in Regulations in Louisiana Affecting Red Drum
The following regulatory changes may have notably influenced the landings during a particular year
and are summarized here for informative purposes.

1977

1980

1983

1984

Monofilament webbing banned in all saltwater nets except on board properly permitted
vessels while engaged in the Pompano 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. Implemented 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 anglers 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 1°/, inches for the inside

1986

wall of saltwater trammel 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 2 fish over 30 inches total length allowed,
still no minimum size limit. Creel remains unchanged.

Commercial 30-inch total length maximum size limit established. Ban on vessels carrying purse seines

to possess Red Drum established.

5-25



1987

1988

1991

1995

1997

2018

2018

Recreational slot limit established with a minimum size limit of 14 inches total length
and no more than 2 fish over 30 inches maximum total length allowed. Creel remains
unchanged.

Commercial slot limit changed to 18-inch total length minimum 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 saltwater fish seines.

January — Recreational minimum size limit changed to 15 inches total length. Creel and
maximum size and over maximum size allotment remain unchanged.

February — Recreational harvest closed until July 21, 1988. Commercial harvest quota
reached and commercial harvest closed.

July — Recreational creel limit changed to 5 fish per person. Recreational slot limit changed
to a 16 inches total length minimum size and a 27 inches total length maximum size with
1 fish over 27 inches allowed within the creel limit. Commercial harvest moratorium
established for 3 years. Gamefish status granted to Red Drum.

Per R.S. 56:325.3(B), Commercial harvest moratorium extended indefinitely.

Required possession of a Marine Resources Conservation Stamp by all saltwater anglers
(three-year period with automatic 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 recreational saltwater fisherman 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. 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.

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 recreational fishing license and can demonstrate to the department’s satisfaction
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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, 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 ten inches in length and the Red Drum shall be no less
than fourteen 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.

Texas

Texas Parks and Wildlife Department (TPWD)
Texas Parks and Wildlife Department

Coastal Fisheries Division

4200 Smith School Road Austin, Texas 78744

(512) 389-4863

www.tpwd.texas.gov

The TPWD is the administrative unit of the state charged with management of the coastal fishery
resources and enforcement of legislative and regulatory procedures under the policy direction of the
Texas Parks and Wildlife Commission (TPWC). The TPWC consists of nine members appointed by the
Governor for staggered six-year terms. The TPWC selects an Executive Director who serves as the
administrative officer of the department. The Executive Director selects the Director of Coastal Fisheries,
Inland Fisheries, Wildlife, and Law Enforcement Divisions. The Coastal Fisheries Division, headed by a
Division Director, is under the supervision of the Chief Operating Officer.

Texas has habitat protection and permitting programs and a federally-approved Coastal Zone
Management (CZM) program. The Texas General Land Office (TGLO) is the lead agency for the Texas
CZM. The Coastal Coordination Council monitors compliance of the state Coastal Management Program
and reviews federal regulations for consistency with that plan. The Coastal Coordination Council is an
11-member group whose members consist of a chairman (the head of TGLO) and representatives from
Texas Commission on Environmental Quality, TPWC, the Railroad Commission, Texas Water Development
Board, Texas Transportation Commission, and the Texas Soil and Water Conservation Board. The remaining
four places of the council are appointed by the governor and are comprised of an elected city or county
official, a business owner, someone involved in agriculture, and a citizen. All must live in a coastal zone.

Legislative Authorization

Chapter 11, Texas Parks and Wildlife Code, established the TPWC and provided for its make-up and
appointment. Chapter 12, Texas Parks and Wildlife Code, established the powers and duties of the TPWC,
and Chapter 61, Texas Parks and Wildlife Code, provided the TPWC with responsibility for marine fishery
management and authority to promulgate regulations. Chapter 47, Texas Parks and Wildlife Code, provided
for the commercial licenses required to catch, sell, and transport finfish commercially, and Chapter 66,
Texas Parks and Wildlife Code, provided for the sale, purchase, and transportation of protected fish in
Texas. All regulations pertaining to size, bag, and possession limits, and means and methods pertaining
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to fish and marine life are adopted by the TPWC and included in the Texas Statewide Recreational and
Commercial Fishing Proclamations.

Reciprocal Agreements and Limited Entry Provisions

Reciprocal Agreements

Texas statutory authority allows the TPWC to enter into reciprocal licensing agreements in waters that
form a common boundary, i.e., the Sabine River area between Texas and Louisiana. Texas has no statutory
authority to enter into reciprocal management agreements.

Limited Entry

Chapter 47, Texas Parks and Wildlife Code, provides that no person may engage in business as a
commercial finfish fisherman unless a commercial finfish fisherman’s license has been obtained. Beginning
September 1, 2000, a commercial finfish license could only be sold to a person who documented, in
a manner acceptable to the department, that the person held a commercial finfish license during the
period after September 1, 1997 through April 20, 1999. In order to qualify for entry into the finfish license
management program, the person was required to file an affidavit with the department at the time the
license was applied for that stated:

1. the applicant was not employed at any full-time occupation other than commercial fishing; and,

2. during the period of validity of the commercial finfish fisherman’s license, the applicant did not
intend to engage in any full-time occupation other than commercial fishing.

Commercial Landings Data Reporting Requirements

Commercial harvest of Red Drum in Texas was stopped in 1983 by the passage of House Bill 1000
which gave Red Drum “game fish” status, making their harvest by commercial fishermen illegal. The only
commercial source of Red Drum in Texas is through aquaculture operations that provide farm raised Red
Drum to wholesalers.

Penalties for Violations

Penalties for violations of Texas’ proclamations regarding Red Drum are provided in Chapter 61, Texas
Parks and Wildlife Code, and most are Class C misdemeanors punishable by fines ranging from $25 to
$500. Under certain circumstances, a violation can be enhanced to a Class B misdemeanor punishable by
fines ranging from $200 to $2,000; confinement in jail not to exceed 180 days; or both.

Annual License Fees

A license is required to land Red Drum recreationally from all Texas marine waters. Recreational
harvest of Red Drum is not allowed in the EEZ. Recreational saltwater fishing licenses are required of
residents and non-residents fishing in state territorial waters and current regulations must be adhered
to. Check with the TPWD for current Red Drum regulations. Residents of Texas under the age of 17 and
residents who were born before January 1, 1931, are not required to obtain a recreational fishing license.
Other exemptions may exist for active military and the disabled. Check with the TPWD for details.

Senate Bill 1303 authorizes the TPWC under Parks and Wildlife Code 47, to establish a license

limitation plan for the Texas commercial finfish fishery. Commercial fishermen must have appropriate
fishing licenses and permits, gear licenses, and vessel permits to be properly licensed whenever taking or
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possessing fish for sale in Texas saltwater areas. Currently, commercial harvest of Red Drum from Texas
waters is not allowed.

Laws and Regulations

Various provisions of the Statewide Hunting and Fishing Proclamation adopted by the TPWC affect
the harvest of Red Drum in Texas. The following is a general summary of these laws and regulations. It is
current through the end of August 2020 and is subject to change at any time thereafter. The TPWD should
be contacted for specific and up-to-date information.

Size Limits

A minimum size of 20” total length and a maximum size of 28" total length has been established for
Red Drum in Texas. The harvest of one Red Drum over 28” is allowed if the angler affixes a “Red Drum
Tag” (a removable tag that is included with a saltwater fishing license in Texas) to the caudal peduncle of
the fish. Once the Red Drum Tag has been used, a Bonus Red Drum Tag may be requested by the angler
and used to harvest a second Red Drum over 28” total length.

Quotas and Bag/Possession Limits

The recreational daily bag for Red Drum is three fish per person and the possession limit is equal to
two times the daily bag limit. Any Red Drum retained under the authority of a Red Drum Tag or a Bonus
Red Drum Tag may be retained in addition to the daily bag limit and possession limit.

Gear Restrictions

Gillnets, trammel nets, seines, purse seines, and any other type of net or fish trap are prohibited in
the coastal waters of Texas. Red Drum is a game fish and may be legally taken by pole and line or sail line
only.

Closed Areas and Seasons
There are no closed areas or seasons for the taking of Red Drum in Texas state waters. Red Drum
harvest is not allowed in federal waters (Exclusive Economic Zone) in the Gulf of Mexico off of Texas.

Other Restrictions
Red Drum must be kept in a ‘whole’ condition with heads and tails attached until landed on a barrier
island or the mainland; however, viscera and gills may be removed.

Historical Changes in Regulations in Texas Affecting Red Drum
The following regulatory changes may have notably influenced the landings during a particular year
and are summarized here for informative purposes.

1955 A minimum length limit of 14 inches was established for Red Drum harvested in Cameron,
Kenedy, and Willacy counties only.

1967 A minimum length limit of 14 inches was established for Red Drum in all state waters.
1977 Red Drum Conservation Act became law, setting Red Drum limits for both sport and

commercial fishermen. Daily bag limit was set at 10 Red Drum per day with a possession
limit of 20, and a limit of 2 fish greater than 35 inches for recreational anglers. A limit of
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200 pounds of Red Drum per day was set for commercial fishermen. The minimum size
limit remained at 14 inches.

1981 House Bill 1000 (Redfish Bill) passed - designated Red Drum and Spotted Seatrout as
gamefish and prohibited their sale. An attempt to overturn the law in federal court by
commercial finfish fishermen was unsuccessful, and subsequently directed fishing effort
at Black Drum, Southern Flounder and other species. Minimum size limit was increased to
16 inches and a maximum size limit of 30 inches was established.

Redfish Bill violations increased to Class B misdemeanor with fines of $200 to $1,000.

1983 In response to the historic 1983 freeze, the TPWD Commission enacted emergency
regulations which reduced bag and possession limits and increased minimum length limits
on Red Drum and Spotted Seatrout.

1984 Minimum length limit was increased to 18 inches and the maximum length limit remained
at 30 inches. The daily bag limit was decreased to 5 Red Drum and the possession limit was
decreased to 10.

1988 TPWC closes Texas waters to all trammel nets and drag seines, to promote the escapement
of adult Red Drum to the Gulf and reduce bycatch of non-targeted species. Minimum size
limit was increased to 20 inches with a maximum length limit of 28 inches. Daily bag was
decreased to 3 Red Drum and possession limit was reduced to 6.

1989 Legislation prohibits sale of wild Red Drum.

1994 Retention of 2 fish greater than 28 in (711 mm) allowed per person per license year with
properly completed and attached Red Drum Tag and Bonus Red Drum Tag; not counted as
part of daily bag and possession limit.

Regional/Interstate

Gulf States Marine Fisheries Compact (P.L. 81-66)
The Gulf States Marine Fisheries Commission (Commission) was established by an act of Congress
(PL. 81-66) in 1949 as a compact of the five Gulf states. Its charge is:

“to promote better utilization of the fisheries, marine, shell and anadromous, of the seaboard of
the Gulf of Mexico, by the development of a joint program for the promotion and protection of
such fisheries and the prevention of the physical waste of the fisheries from any cause.”

The Commission is composed of three members from each of the five Gulf states. The head of the
marine resource agency of each state is an ex-officio member, the second is a member of the legislature,
and the third, a citizen who shall have knowledge of and interest in marine fisheries, is appointed by
the governor. The chairman, vice chairman, and second vice chairman of the Commission are rotated
annually among the states.

The Commission is empowered to make recommendations to the governors and legislatures of the
five Gulf states on action regarding programs helpful to the management of the fisheries. The states do
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not relinquish any of their rights or responsibilities in regulating their own fisheries by being members of
the Commission.

Recommendations to the states are based on scientific studies made by experts employed by
state and federal resource agencies and advice from law enforcement officials and the commercial and
recreational fishing industries. The Commission is also authorized to consult with and advise the proper
administrative agencies of the member states regarding fishery conservation problems. In addition,
the Commission advises the U.S. Congress and may testify on legislation and marine policies that affect
the Gulf states. One of the most important functions of the Commission is to serve as a forum for the
discussion of various problems, issues, and programs concerning marine management.

Red Drum Technical Task Force

The Red Drum Technical Task Force (TTF) is organized with one scientific representative from each
of the five Gulf states who is appointed by each state’s director serving on the State-Federal Fisheries
Management Committee (SFFMC). In addition, the TTF includes a representative from each of the
Commission’s Commercial Fisheries and Recreational Fisheries Advisory Panels, the Law Enforcement
Committee, and the Habitat Subcommittee (the representative is chosen by action of the respective
committees). In addition, other experts and specialists from other disciplines may be included on the
TTF as needed (i.e., public health, economics, sociology, etc.). As with all of the Commission’s TTFs,
the committee becomes inactive until there is a need for revision of a profile or work on specific issues
related to Red Drum in the region. The members of the TTF may be called upon to advise the Technical
Coordinating Committee (TCC), the SFFMC, or the Commission on Red Drum issues in the Gulf of Mexico.

Interjurisdictional Fisheries Act (IFA) of 1986 (P.L. 99-659, Title Ill)

The IFA of 1986 established a program to promote and encourage state activities in the support
of management plans and to promote and encourage regional management of state fishery resources
throughout their range. The enactment of this legislation repealed the Commercial Fisheries Research
and Development Act (PL. 88-309).

Development of Biological and Management Profiles for Fisheries (Title Ill, Section 308(C))

Through PL. 99-659, Congress authorized the USDOC to appropriate funding in support of state
research and management projects that were consistent with the intent of the IFA. Additional funds were
authorized to support the development of interstate management plans by the Gulf, Atlantic, and Pacific
States Marine Fisheries Commissions.
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Chapter 6
DESCRIPTION OF THE FISHERY

Commercial landings and recreational harvest of Red Drum have fluctuated widely across the U.S.,
especially by region (Figure 6.1). In the Gulf of Mexico, Red Drum have long been utilized as food fish
similar to their Sciaenid cousins Spotted Seatrout (Cynoscion nebulosus), Atlantic Croaker (Micropogonias
undulatus), and Black Drum (Pogonias cromis). However, declines in overall abundances in the 1980s
resulted in a number of actions intended to protect Red Drum populations and begin to rebuild the stocks

across their range (Chapter 5 - Commercial Fishery History below). As a result, the commercial and
recreational catches changed significantly as tighter bag and size limits were put in place and fishing in
the EEZ was eliminated. In this chapter, both the commercial and recreational fishing sectors in the Gulf
of Mexico which target or incidentally impact Red Drum will be highlighted.
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Figure 6.1 Total U.S. commercial Red Drum landings (lbs) separated for the five Gulf states and
the Atlantic Coast from 1950-2020 (NOAA and FWC unpublished data).

Commercial Fishery
History

Red Drum have been commercially fished in the Gulf of Mexico since the 1700s (Galtsoff 1954) with
annual landings consistently in the millions of pounds throughout most of the 20th century. Matlock
(1980) provided an extensive history of the Red Drum fishery along both the Gulf and Atlantic Coasts
and summarized the commercial landings data back to the late 1880s in the Gulf. Red Drum were never a
large component of the commercial landings but were primarily landed only to meet local consumption.
Matlock (1980) reported that until the 1970s, commercial landings in the Gulf were generally low in each
state in the 1940s and 1950s. By 1970, the total landings were around 3.1M lbs Gulf wide. His analysis

6-1



ends just prior to the explosion in demand by consumers and the rapid expansion of the fishery and need
for intense management measures.

Commercial Red Drum landings along the Atlantic Coast never reached the quantity landed from the
Gulf of Mexico (Figures 6.1 and 6.2). Red Drum were primarily taken in the Mid and South Atlantic as very
few fish made it much further north than Chesapeake Bay. Despite the elimination of nearly the entire
commercial fishery in the Gulf since 1988, the Atlantic fishery persists primarily in the state waters of
North Carolina, although a few fish are landed in Virginia and Maryland.
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Figure 6.2 Atlantic Coast commercial Red Drum landings from 1950-2020 (NOAA and FWC
unpublished data). The states of Maryland, New Jersey, and New York are not included due to
minimal commercial landings historically.

Goodyear (1987) provides a history of the Red Drum fishery through 1986 when the Gulf-wide
commercial landings reached the peak of 14.1M lIbs (Figure 6.1). Landings for most of the states were
relatively stable until the late 1970s, followed by significant increases in Louisiana and Alabama beginning
in 1985 (see state sections below). The majority of the catch was derived from offshore waters in the
northern Gulf when the Alabama and Louisiana purse fisheries began to target Red Drum and were
quickly banned.

The increased fishing pressure on Red Drum was a direct result of the popularity of blackened redfish
which was a creation of a restaurateur and chef in New Orleans in the early 1980s. As the demand for
the seafood entre grew around the U.S., effort was increased by all participants in the Red Drum fishery.
The significant increase (Figure 6.1) resulted in outcry from the recreational fishing community and
conservation groups. In 1986, Congressman John Breaux held a hearing in New Orleans on behalf of the
House Subcommittee on Fisheries, Wildlife Conservation and the Environment, to hear testimony on the
expanding fishery and the need for future management. Congressman Breaux subsequently introduced
H.R. 4690 (Redfish Conservation and Management Act of 1986) to require the Secretary of Commerce to
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implement emergency regulations to manage the fishery. As a result of the hearing and escalating offshore
catches of adult fish, on June 25, 1986, the Secretary promulgated an emergency rule to limit commercial
landings from the EEZ to 1M lbs while NMFS prepared a fishery management plan (FMP) for the fishery.
In 1986, the Gulf of Mexico Fishery Management Council (GMFMC) held hearings regarding the status of
Red Drum and implemented a rule to prohibit any directed commercial landings from the EEZ. The total
landings were set at 625,000 lbs annual split between the commercial and recreational sector (325,000
and 300,000 respectively). The FMP was implemented on December 19, 1986, and prohibited directed
commercial landings from the EEZ for 1987. The FMP provided for a recreational bag limit of one fish per
person per trip, and an incidental catch allowance for commercial net and shrimp fishermen (GMFMC

1986).

The GMFMC prepared Red Drum Amendment 1 to the FMP which continued the prohibition of a
directed commercial EEZ fishery, but converted the commercial and recreational estimated catch
allowances into quotas that were restricted to EEZ waters off Louisiana, Mississippi, and Alabama (the
primary area); landings were prohibited from the EEZ off Florida and Texas (secondary areas). The GMFMC
also requested that all Gulf states implement rules within their jurisdictions that would provide for an
escapement rate of juvenile fish to the Spawning Stock Biomass (SSB) equivalent to 20% of those that
would have escaped had there been no inshore fishery. (GMFMC 1987). In late 1987, the allowances were
converted to quotas off the three central states and total prohibition of EEZ landings off Florida and Texas.
Finally, in 1988, Amendment 2 was implemented and possession was banned for any Red Drum from the
EEZ (GMFMC 1988). Total closure of commercial Red Drum fishing from federal waters and most state
waters, in combination with the eventual elimination of entanglement harvest of Red Drum near shore in
most states, resulted in the near elimination of the commercial fishery by 1990 (Goodyear 1991; Figure
6.3). This action dropped commercial Red Drum landings to a fraction of what it had been (Figure 6.1).
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Figure 6.3 Decadal contribution by gear to the commercial Red Drum landings in the Gulf of
Mexico from 1950-2019 (NOAA and FWC unpublished data).
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The value of Red Drum in the market was never very high and generally supported local markets.
However, with the popularity of the species in the blackened redfish craze, the value went up substantially
in the Gulf. Values, as determined by NOAA, were divided against the landings to determine a rough
dockside price (unadjusted for inflation; Figure 6.4). Dockside prices and market values will be detailed in
Chapter 7 Economics.
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Figure 6.4 Dockside price of Red Drum in the Gulf and Atlantic as determined by the NOAA landings
from 1950-2020 (NOAA unpublished data). The total landings may not accurately reflect the true
landings as a number of years and states contain confidential data and have been excluded from
the estimates.

State Commercial Fisheries

Commercial landings of Red Drum have rarely exceeded 60,000 Ibs in the Gulf region since the late
1980s due to the banning of commercial sales and/or harvest in Texas in 1981, Alabama in 1985, Florida
in 1986, and Louisiana in 1988, and in all Federal waters in 1988. Only Mississippi has landed Red Drum
commercially from their state waters with landings restricted by an annual quota; therefore, the following
state-by-state descriptions of Red Drum commercial fishing is largely historic (Figure 6.5). A history of
regulations impacting the commercial harvest of Red Drum in the Gulf of Mexico is summarized in Table
8.1.

Since 1990, North Carolina has become the primary source for commercial Red Drum in the U.S.
despite a small commercial fishery existing in Mississippi (Figure 6.2). However, recent regulations aimed
at reducing Southern Flounder harvest in North Carolina have removed the primary gear (anchored
gillnets) that has been used to land Red Drum since Red Drum was regulated as a bycatch fishery. The
fishery has adjusted some and Red Drum are still harvested in run-around nets targeting Striped Mullet
and other species when anchored gillnets are not allowed (Kowalchyk personal communication).
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D). Louisiana, and E). Texas from 1950-2020 (NOAA and FWC unpublished data).
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West Florida

The Gulf Coast of Florida produced around 800,000 Ibs of Red Drum on average from 1950-1988
(Figure 6.5A). Florida was the largest contributor to commercial Red Drum in the Gulf through the 1950s
and 1960s (Figure 6.6). In the 1970s, Florida landings remained fairly level but Louisiana and Texas began
toincrease their own commercial production which reduced Florida’s contribution. Throughout its history,
the majority of Florida’s commercial catches came from entanglement nets and haul seines with a smaller
portion derived from lines (NOAA unpublished data). By the late 1980s, Florida’s Red Drum landings fell
significantly due to restrictions put in place by Florida to address overfishing. Specifically, commercial Red
Drum landings were reduced to a five-drum limit per vessel in 1987, followed by a ban on all commercial
Red Drum fishing and sales from Florida waters in 1988 and then permanently in 1989.
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Figure 6.6 Decadal contribution by state to the commercial Red Drum landings in the Gulf of
Mexico from 1950 to 2019 (NOAA and FWC unpublished data).

Alabama

Commercial Red Drum landings in Alabama rarely exceeded 30,000 lbs until the early 1970s and
began to increase in 1972 (Figure 6.5B). There were a couple of peaks in 1973 and 1974 but landings
remained around 70,000 Ibs on average through the early 1980s. To this point, Alabama was the smallest
contributor to the total Red Drum landings in the Gulf (Figure 6.6). In 1983, landings from offshore in
Alabama rapidly increased to 900,000 lbs possibly due to the regulation making it illegal to possess Red
Drum with the intent to sale (83-MR-12). Subsequently, landings increased in 1985 and spiked to 5.3M
Ibs in 1986 primarily as a result of purse seines targeting large schools of fish in federal or adjacent
state waters. Alabama regulation (85-MR-1) allowed for Red Drum harvested in other state or federal
waters to be landed in Alabama. Legislation was passed in late 1986 restricting the Red Drum fishery
and the landings fell to less than 6,000 Ibs by 1987 and zero after 1990. Due to confidentiality issues, the
gear breakdown for Alabama is not available, but Gulf-wide, purse seine and gillnet landings increased
at the beginning of the 1980s (Figure 6.3) and were virtually eliminated by the late 1980s. Porch (2000)
notes anecdotal reports of up to 1M lbs of Red Drum being landed by purse seines in 1981 and being
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transported away from the ports with no record suggesting that the official NOAA landings may be grossly
underestimated during that time.

Mississippi

Like Alabama, commercial Red Drum landings in the 1950s through the 1970s were minimal, around
62,000, with a record high of 658,000 lbs in 1978 (Figure 6.5C). Beginning in 1977, purse seiners began
targeting Red Drum which contributed to the higher landings and were banned in 1979 (Porch 2000,
Figure 6.6). Despite the reduction, commercial catches were further restricted to a 200,000 lbs quota
beginning in 1987 which was decreased to 35,000 lbs in 1994. The quota was raised in 2014 to 50,000 Ibs
and then again in 2015 to 60,000 Ibs annually.

With the exception of the late 1970s, the majority of commercial landings for Red Drum in Mississippi
were in gill and trammel nets from the 1950s to the late 1990s. However, since the early 2000s, the use
of entangling nets has declined while the use of lines (rod-and-reel and unspecified lines) has replaced
them. Despite the appearance of significant changes to gears, the quota remained 35,000 to 60,000 Ibs.

Louisiana

Red Drum are no longer allowed to be landed commercially in Louisiana. Prior to 1984, no commercial
regulations on Red Drum existed. Through the 1950s and 1960s, commercial landings of Red Drum in
Louisiana fluctuated around 400,000 to 500,000 lbs annually (Figure 6.5D, Figure 6.6). By the late 1960s,
Louisiana landings began to increase steadily to nearly 1M Ibs by 1972 and 2.2M Ibs by 1976 with significant
numbers of juvenile taken from inshore waters. Some of the decline in landings in the late 1970s can be
attributed to restricting nets to 1,200 feet in length, prohibiting the use of monofilament gillnets, and
changing the allowable mesh size for gill and trammel nets. Additionally, 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 occurred 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 about 1970, most of the increasing landings came from gill and trammel nets which rose
to around 3.4M Ibs in 1986 and 1987. An additional increase in landings after 1985 was the result of
an increase in the use of purse seines, which contributed an additional 3M lbs in 1986 (Porch 2000).
This increased pressure was directed at adults whereas the entangling nets were inshore and primarily
targeted subadults and juveniles. Prior to the 1980s, most of the Louisiana Red Drum supplied local
markets, especially New Orleans. However, the popularity of blackened redfish peaked nationwide,
especially in New York markets, and led to increased demand and increased take of adult Red Drum
throughout the 1980s. Given the increased demand from restaurants, commercial fishermen responded
by catching Red Drum in record numbers during 1986 and 1987. Landings fell dramatically in 1988 as a
quota of 1.8M |bs was established late in 1987 and reached by the end of February of 1988. In July of
1988, a commercial moratorium was established for three years through legislation and that moratorium
was extended indefinitely in 1991.

Texas

Texas landings accounted for over half the Gulf production through 1897 (GMFMC/GSMFC 1984; Figure
6.5E). Beginning in 1965, Texas commercial landings of Red Drum began increasing annually, reaching 2M
Ibsin 1975 and 1976 (Figure 6.5E), and this represented a removal level approximately three times higher
than the annual average for the previous decade (GMFMC/GSMFC 1984). However, commercial landings
began to drop sharply after this peak. The Texas fishery was dominated by various types of gillnets and
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trot lines and in 1981, Texas passed House Bill 1000 and declared Red Drum as a sportfish, eliminating any
commercial sale and take (Porch 2000; Figure 6.6).

Recreational Fishery

In the Gulf of Mexico and South Atlantic, Red Drum is typically one of the most sought-after species
targeted by recreational anglers. Red Drum, Spotted Seatrout (Cynoscion nebulosus), and flounder make
up the trifecta for inshore fishing. They are taken recreationally by hook-and-line with minimal skill
required and are great table fare. Red Drum will actively pursue artificial baits such as plastic jigs and
top water plugs or live and dead bait such as shrimp, cut fish, and squid. They can be caught by trolling,
casting, or bottom fishing on set lines. Red Drum will also take live and dead crabs and are common
throughout the nearshore waters.

Smaller Red Drum (rat reds) are frequently caught in the marshes and upper estuaries all along the
coast. Larger adult fish (bull reds) will come inshore but are generally caught in more open water of the
lower estuaries, bays, barrier islands, and offshore. In shallow water, Red Drum can be located ‘tailing” as
they forage for shrimp and crabs and have their heads down causing their tails to breach at the surface.

Offshore, large adults will school and can often be found chasing baitfish such as anchovies, menhaden,
and sardines. Anglers will watch for feeding seabirds diving at the surface to locate bait and Red Drum
schools. Often, Red Drum will feed directly on the surface creating huge disturbances in otherwise still
waters that can be seen by anglers a long way off. Red Drum will also forage near shorelines seeking out
burrowing organisms such as Beach Ghost Shrimp (Callichirus islagrande), and various mud and swimming
crabs.

A wide variety of fishing gear is used to target Red Drum. Typically, medium to heavy spinning rods
and reels are frequently used to take Red Drum inshore. Heavy casting rods may be used offshore for set
lines and for trolling through schools with planers. Finally, many anglers target Red Drum with various
weights of fly-fishing gear and most of the state agencies have adopted fly fishing records.

Red Drum could be considered an ‘every person’ fish in that anyone can catch them with no restrictions
to access. They can be targeted from shore or dock anywhere along the estuary as well as by boat, and
anyone with access to sand beaches and barrier islands can surf fish, wade fish, or float and find Red
Drum. No special gear or bait is required making Red Drum one of the most common species in state
surveys and creels. According to NOAA’s MRIP data, the number of directed trips with Red Drum as the
primary or secondary target was 9,867,547 in the South Atlantic and 6,709,317 in the Gulf in 2020 (NOAA
unpublished data).

Tournament fishing for Red Drum has been around since the earliest recreational angling competitions
such as the Mississippi Deep Sea Fishing 4th of July Rodeo held in Gulfport which began in 1947, the
Southwest Louisiana Fishing Rodeo in Lake Charles which began in 1938, the Alabama Deep Sea Fishing
Rodeo held each year on Dauphin Island which began in 1929, and the International Grand Isle Tarpon
Rodeo in Louisiana which began in 1928. Red Drum have always been considered a high dollar category
paying from hundreds to thousands of dollars and may include prizes like fishing tackle, boats, and new
vehicles. Additional categories have been instituted such as the highest number of spots regardless of the
size of the fish.
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In recent years, a number of catch-and-release tournaments have been developed such as the IFA
Redfish Tour and the Elite Redfish Series. All boast media coverage with the level of excitement comparable
to major league baseball. Payouts in 2019 were awarded to 25 teams totaling $428,000 in prize money.
The live release tournaments require anglers to maintain the fish and the event organizers release the
fish back into the wild. They are not necessarily released in the same region the fish was caught however,
which could lead to mixing of previously isolated populations (Adriance personal communication).

Participation in saltwater fishing, in general, has increased in the Gulf annually although data on
saltwater anglers in Texas is not available since 1985 (Figure 6.7). Since the beginning of NOAA collecting
recreational fishing data, the West Florida Coast has led in estimated participation out of all the Gulf
states followed by Louisiana, Alabama, and Mississippi. It can be assumed that Texas, with its extensive
coastline, has a high number of annual participants and would likely rival the West Florida Coast numbers.
License sales in each state do not reflect the actual numbers of people fishing since there are anglers
who are either historically exempted from requiring a license (children and seniors) or the purchase of
combination (hunting and fishing, saltwater and freshwater, etc.) or sportsman (all inclusive) licenses do
not necessitate actual participation in saltwater fishing either. The availability in most states of lifetime
licenses does not require purchase on a recurring basis and generates a large pool of otherwise uncounted
anglers. Those individuals may fish often or rarely and there is no way to gauge their effort. In addition,
many of those licenses are purchased for children who may never utilize them once issued. Finally, the
death of lifetime license holder does not purge them from the potential angler rolls, therefore, latent
effort is much higher than participation as measured by any NOAA angler surveys. More detail regarding
saltwater angling participation will be provided on a state-by-state basis below.
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Figure 6.7 Total saltwater angler participation estimates by state as generated by the MRIP from
1981 to 2016 (NOAA unpublished data). Note: Texas participation is only included through 1985
since they began their own survey. Louisiana angler participation is not available since 2014 and
is collected through the LA Creel program. NOAA ceased reporting angler participation after 2016
and the new survey has not yet been implemented.
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History

One of the earliest mentions of Red Drum was by Hallock in his 1876 book Camp Life in Florida; A
Handbook for Sportsmen and Settlers. Hallock notes several of the Atlantic and Gulf areas where the fish
could be angled. Goode (1884) describes what he terms, the Southern Red-fish, as the most important
coastal species along the Atlantic and Gulf of Mexico coasts. He states that from Tampa to the west, it is
the most common edible fish and increases in numbers moving from the Mississippi River to Texas where
it is “more abundant than any other sea-fish”. Henshell (1884) recounts fishing along the Florida Atlantic
and Gulf Coasts for Tarpon, mullet, and Red Drum. Murphy-Grimshaw (1897) talks of hooking numbers
of large Red Drum around Punta Gorda, Florida while chasing Tarpon. Kell (1900), a sailor aboard the
Confederate Steamer Alabama mentions supplying their vessel with large numbers of Red Drum on hook-
and-line while stationed in Quintana, Texas. Turner-Turner (1902) mentions fishing for Red Drum in his
summary of the fishes of Florida. He notes that while they can reach very large sizes, 40-50 Ibs, most
anglers did not fish the surf where Red Drum are common and speculates that a fear of sharks may keep
most fishermen onshore, docks, or boats (Turner-Turner 1902). Bradford (1908) provides a very short
description of Red Drum in his book The Angler’s Guide. He indicated that Red Drum preferred menhaden
or clam as bait and could be caught in the surf with relatively heavy gear all along the Atlantic Coast to the
Gulf from summer to fall.

Recreational saltwater fishing effort and harvest records do not exist prior to 1981, but anecdotal
reports and published literature speak of increasing interest and effort in the United States really taking
off after World War |l as reported by de Sylva (1969). This report indicated that in 1955, there were about
4.5M saltwater anglers in the U.S. and by 1965, they had nearly doubled to 8.3M. de Sylva (1969) further
comments

“And the miraculous availability of leisure time following World War II, with the once-undreamed-
of promise of a five-day week now come true and predictions of a four- and even three-day work
week for the future, makes it understandable how our colleagues 50 or 100 years ago could not
have envisioned armies of over 10 million anglers scampering to the sea. In the past 15 years,
sport fishing has qualified for the title of an industry, but an unusual industry in that it shows all
profit and no loss, and a motivation for the need for sport fisheries research could now be found.”

In Texas state waters beginning in 1965, commercial landings of Red Drum began increasing annually,
reachingaround 2Mlbsin 1975 and 1976 (GMFMC/GSMFC 1984, Auil-Marshalleck et al. 2002). Commercial
landings began to decrease after this peak and recreational anglers began voicing concerns over what
they perceived as unsustainable levels of commercial take. The management of Red Drum became an
inflammatory and divisive topic as recreational and commercial anglers began to place blame on each
other for declines in Red Drum abundance. The Texas Parks and Wildlife Department (TPWD) began
standardized gillnet surveys in 1975, and these surveys indicated that Red Drum populations were indeed
in a state of decline. Recreational anglers began to mobilize, and an organized lobbying effort resulted in
the formation of the Gulf Coast Conservation Association (GCCA) in 1977. The declining population trends
along with growing concern from the recreational angling sector resulted in the passage of the Red Drum
Conservation Act, and subsequently the Texas Parks and Wildlife Commission adopted regulation changes
in an effort to protect Red Drum from being overfished in Texas waters. House Bill 1000, or the “Redfish
Bill” became law in Texas in 1981 which gave Red Drum and Spotted Seatrout gamefish status, thereby
making harvest by commercial fishing illegal. This action further divided the recreational and commercial
sectors, pitting one against the other in a battle for harvesting rights to the popular fish. Commercial
finfish fishermen attempted to overturn the law in federal court, but the attempt was unsuccessful.
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Additional actions were taken in a number of states to designate Red Drum as “Sportfish” or some
other non-commercial status, effectively eliminating the entire commercial harvest with the exception of
Mississippi as noted above.

State Recreational Fisheries

Recreational fishing data for harvest are derived using the NMFS Marine Recreational Information
Program (MRIP) and the Texas Recreational Harvest Monitoring Program. The Texas program has been in
place since 1974 while the Marine Recreational Fisheries Statistics Survey (MRFSS) was used to sample
anglers from Florida to Louisiana from 1979 until 2011. With the implementation of MRIP in 2012, the
previous MRFSS catch estimates have been calibrated to MRIP estimates and are reported below. Since
2014, Louisiana has employed its own recreational survey, the LA Creel program, to generate recreational
harvest estimates. Together, these programs provide the best estimates of harvest by recreational anglers
in the Gulf of Mexico and southern Atlantic regions.

MRIP is currently composed of two surveys to assess catch and effort. The Access Point Angler
Intercept Survey (APAIS) is the dock side component. The reported recreational catch in the MRIP include
both retained fish observed dockside (type ‘A’), fish reported caught but not observed by samplers (‘B1’)
and fish released alive (type ‘B2’). The ‘B1’ fish include those caught and used for bait, discarded dead,
and those preyed upon at release. The recreational harvest presented in the figures and tables are type
A+B1 combined with the effort and this expansion estimate represents total harvest, as designated by
the NMFS. The APAIS survey asks anglers where the majority of their fishing took place which can lead
to inshore species being included with a predominantly offshore fishing event (e.g., Red Drum can be
reported as landed from the EEZ when they were not). The second part of MRIP is the Fishing Effort
Survey (FES). FES is a mail survey that asks anglers to report saltwater fishing trips from shore and by
private boat over the past two months and twelve months. The combination of landing and effort is done
by two-month intervals (or waves) to generate the recreational harvest estimates. It should be noted that
the recreational angler estimates produced by NOAA historically and used in the state’s portion of the
following sections are not consistently agreed upon by each partner. The overall trends observed in the
figures can be used, but the magnitude of point estimates is typically greater than that observed in each
of the state’s license counts and should be used with caution.

All recreational harvest estimates from NOAA include a measure of percent standard error (PSEs)
which measures precision of the estimates. PSEs are derived, in part, based on the occurrence of the
species in the APAIS. A low rate of intercept (or a rare species) prevents reliable estimates of harvest when
expanding over the whole recreational fishery (NOAA personal communication). High or low reports of
effort during a two-month period also contribute to reliability of harvest estimates. According to NOAA,
estimates with PSEs above 50% indicate high variability around the estimate (therefore low precision)
and should be viewed cautiously. Gulf-wide, the average PSEs for Red Drum recreational harvest have
been below 50% for most of the 40 years of data provided. Each state varies in the PSEs with the higher
contributing states having substantially better precision estimates (NOAA unpublished data).

The following sections describe the state recreational efforts and contributions to the total Red Drum
harvest.

West Florida

Records of recreational anglers targeting Red Drum in Florida can be found in the literature for more
thanacentury. Hensell (1884), as noted above, traveled all around Florida with rod and reel and mentioned
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hooking a 40-pound Red Drum which surprised the area settlers who only fished with cast nets. Norris
(1865) noted that Red Drum were highly abundant along most of the West Florida Coast, especially in the
shallow waters around Charlotte Harbor where Red Drum were speared. The accessibility of this large
Sciaenid, along with the great sport provided and reward as a food source, made it a common target for
anglers. The ability for anyone to fish for Red Drum from shore, dock, boat, or even wading makes them
a primary target in most of the recreational survey data. Common baits reported for Red Drum fishing in
the Old Tampa Bay region included Pinfish (Lagodon rhomboides), shedder-crabs (Callinectes spp.), Gulf
Killifish (Fundulus grandis), and fiddler crabs (Uca spp.) (Railey 1933, 1935, 1936).

West Florida Red Drum harvest is small in comparison to Louisiana but higher than Alabama and
Mississippi in part due its long coast (Figure 6.9). The percentage of recreational trips in Florida that
largely target Red Drum is also less than Louisiana, but similar to that of Alabama and Mississippi. The
percentage of these trips increased from the time NOAA started collecting effort data from recreational
anglers with the average being 5% in the 1980s and 13% in the 2010s (Figure 6.8). Although Red Drum is
a popular fish in Florida, the state boasts other highly prized recreational species that are less available as
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Figure 6.8 Decadal average percent of total recreational trips by state targeting Red Drum as
primary or secondary preferred species from 1981-2019 (NOAA unpublished data). NOTE:
Directed trips in LA in 2010s only includes three years of data because of LA Creel and do not
participate in MRIP. Texas collects its own data which is not available through MRIP.
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one moves west. Some examples include Tarpon (Megalops atlanticus), Common Snook (Centropomus
undecimalis), and Bonefish (Albula vulpes) — species that associate with mangroves which are found in
abundance throughout most of West Florida (Cedar Key and south).

One of the biggest changes in recreational harvest of Red Drum in Florida occurred in the late 1980s
when concerns of overfishing prompted a series of regulations, including the permanent closure of
commercial harvest in 1989. More restrictive recreational regulations were implemented simultaneously
beginning in early 1987 followed by an emergency closure for all Red Drum harvest until the Fall of
1987. A prohibition on harvest occurred in 1988 as requested by the NMFS to allow for the Gulf states
to implement management plans that would allow a recommended rate of juvenile escapement at 30%.
Recreational fishing was opened again in 1989 with a bag limit of one (1), an 18 - 27-inch slot, and a closed
fishing season in March and April. Prior to 1989, there was no daily bag limit. Staff analyses suggested
that the combination of commercial and recreational harvest would not meet the escapement goal, and
because recreational fishing was believed to offer a more positive economic impact, commercial harvest
was banned (FWC unpublished data). As a result of the regulatory changes, the harvest by recreational
anglers fell from an average of about 3.3M lbs prior to 1987 to about 1 M Ibs in 1987 and only 11,000
Ibs in 1988. Since 1988, the total harvest (recreational only) of Red Drum along the Florida Gulf Coast is
around 2.9M lbs on average (Figure 6.9).

In Florida, Federal waters (EEZ) in the Gulf of Mexico were closed to all Red Drum fishing in 1988 and
remain closed today, however, due to reporting the area where anglers spent the most time, there are
some Red Drum attributed wrongly to the EEZ (Figure 6.10). There seems to be a slight decline in the
number of residents participating since 2007 with the last two years that NOAA estimated participation
representing the lowest in the time series (Figure 6.11).
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Figure 6.9 Total recreational harvest (lbs) by state from 1981-2020 (NOAA unpublished data).
Note: Texas harvest is not included since they do not participate in MRFSS and MRIP. Louisiana
harvest is not available since 2014 and is collected through the LA Creel.
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Figure 6.10 Total recreational harvest (lbs) of Red Drum from Florida state and Federal (EEZ)
waters from 1981-2020 (NOAA unpublished data).

4,500

4,000

3,500

3,000

2,500

2,000

1,500

Total Anglers (X 1,000)

1,000

500

Figure 6.11 Trends of Florida resident anglers participating in saltwater fishing from 1990-2016 as
estimated by NOAA (NOAA unpublished data).

Alabama

There is not much written about recreational fishing for Red Drum in Alabama before the 1980s,
although there are numerous mentions of catches throughout the newspapers from Montgomery,
Birmingham, and the Mobile areas (VanderKooy personal observation). Most anglers who target Red
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Drum in Alabama are likely similar to most of the other states in the region and also target other nearshore
species like Spotted Seatrout and flounder together. More recent fishing articles indicate that anglers in
Alabama can capture Red Drum on nearly any bait offered from plastic to live. Topwater plugs are equally
noted, especially over fish that are actively feeding (Mashburn 2018). Red Drum can be found all year in
Alabama waters throughout the bay and flats and sand bars around the islands in the spring and summer
(Thompson 2010) and in deeper holes up the smaller bayous and creeks in Mobile Bay in the fall and
winter (Mashburn 2017, Jordan 2018).

The monitoring of the recreational Red Drum fishery in Alabama (2003-2007) was accomplished
through three separate programs. The Alabama Marine Resources Division (ADCNR/MRD) roving creel
survey collected effort and catches from anglers while they were still fishing, providing incomplete trip
information. The ADCNR/MRD creel survey intercepted anglers launching from personal, private and
public access points. MRFSS collected angler effort and catch from completed trips at public access ramps
and marinas. Additionally, a biological sampling program collected length, weight, sex and otoliths from
catches to assess age structure at public access points.

Recreational harvest of Red Drum has been steadily increasing since NOAA began collecting data on
fishing effort and participation in Alabama. Participation, as measured by NOAA, was steady throughout
the 1980s and 1990s, around 250,000 anglers, and began to increase in the 2000s, topping 1.0M in
2013 (Figure 6.12). The majority of recreational fish have come from state waters with the exception of
a couple of years (1984, 1995, and 2000) which is due to the NOAA survey design asking primary area
fished (Figure 6.13). The increase has been around 30% every five years on average since the early 1990s.
There was a slight decline in 2008 and 2009 following a number of significant hurricanes and tropical
systems, but the trend has continued since. The higher harvest of Red Drum reported in 2015 (4.47M Ibs)
is not well understood and is not likely due to sampling since the associated PSEs are fairly low indicating
reliability in the estimate (NOAA unpublished data). The overall harvest of Red Drum from Alabama is still
low relative to Louisiana which averages around 18M lbs annually over the last 20 years (Figure 6.13).
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Figure 6.12 Trends of Alabama resident anglers participating in saltwater fishing from 1990-2016
as estimated by NOAA (NOAA unpublished data).
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Figure 6.13 Total recreational harvest (Ibs) of Red Drum from Alabama state and Federal (EEZ)
waters from 1981-2020 (NOAA unpublished data).

When asked about targeted species, Alabama anglers state that they have doubled the number of
trips in which Red Drum were their first and second target species from around 6% in the 1990s to about
12% since the early 2000s (Figure 6.8). In Alabama, Red Snapper are still the highest targeted species, but
with regulatory changes in the reef fish species, Red Drum have remained a preferred alternative. Results
of the MRFSS survey (N=447), from 2003-2007, indicated that approximately 11% of saltwater anglers
were targeting Red Drum. Percent of anglers targeting Red Drum had been very consistent over the five
years with a range of 10 to 12.2%. For those anglers targeting Red Drum, they were successful 24% of
the time. Only 1.5% of surveyed anglers during the five-year period were successful in keeping the daily
creel limit of three fish. Results from the ADCNR/MRD roving creel (N=668) (Figure 6.14) demonstrated a
variation in the catch over the 2003-2007 period while the MRFSS indicated a decline in catch rates over
the same time frame. Data collected during 2005 were affected due to the numerous tropical storms and
hurricanes.

Length frequencies from MRFSS and otolith dock side collections indicate fish greater than 26 inches
TL comprise a large percentage of the catch, 37% and 34%, respectively (Figure 6.15). Results from the
ADCNR/MRD incomplete trip creel survey indicated that Red Drum greater than 26 inches TL were 6%
of the catch and 16-18 inches TL fish comprised the majority of the catch (49%). The age structure from
the dockside otolith survey (N=250) showed that 33% (N=82) of all the Red Drum sampled were age-0 to
age-1. Age-0 to age-1 comprised mean total lengths of 16-20 inches. Age-2 and up were greater than 24
inches TL and the number of dockside samples by length for otolith samples is greater than MRD creel
lengths beginning at 23 inches and up (Figure 6.15). Results indicated that incomplete trips showed a
smaller average size for harvested fish and anglers of completed trips were more likely to participate in
dock side surveys (prestige bias) when they had captured a trophy fish.
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Figure 6.14 Estimated catch rates of Red Drum from Alabama waters 2003-2007 (NOAA
unpublished data, ADCNR/MRD unpublished data).

Mississippi

Red Drum can be caught year-round in Mississippi waters with large fish schooling offshore and around
the barrier islands in the summer and lots of smaller fish lurking in the shallows inshore. A preference has
always been high for Red Drum in Mississippi since their occurrence throughout Mississippi Sound and
the three major bay/river systems is high. Deegan (1990) conducted a state-wide survey of about 2,000
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Figure 6.15 Red Drum length frequency from MRFSS, Alabama creel and otolith surveys for 2003-
2007 (N= 643, 298, and 358, respectively; NOAA unpublished data, ADCNR/MRD unpublished
data).
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saltwater anglers in Mississippi. Of the 1,000 who responded, 30% indicated a preference for Spotted
Seatrout followed by 25% who indicated Red Drum was their target species. More recent information
has been collected by NOAA through the MRFSS/MRIP survey. Mississippi anglers report Red Drum as
a primary or secondary target on about 16% of their trips in the current decade (Figure 6.8). In the late
summer, large schools will begin moving on their spawning run to nearshore waters around the barrier
islands and passes (Leon 2002, Felsher 2019). In the fall and winter, the water clears up and fish may be
targeted in the bayous on both artificial or live/dead bait (Broom 2017).
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Figure 6.16 Trends of Mississippi resident anglers participating in saltwater fishing from 1990-
2016 as estimated by NOAA (NOAA unpublished data).

Similar to the other states in the region, Mississippi participation in saltwater angling has been stable
despite a decline in the late 1990s (Figure 6.16). The number of anglers estimated by NOAA increased
slightly in the 2000s and increased again in the last couple years of the survey (2015-2016). The decline
in 2005 and 2006 were likely a result of the after-effects of the hurricanes of 2005 (Cindy, Dennis, Katrina,
and Rita).

Recreational harvest of Red Drum in Mississippi was relatively flat for much of the late 1990s through
the late 2010s at around 750,000 Ibs but has been increasing over the last decade (Figure 6.17). The
amount of Red Drum designated as EEZ is due to the NOAA survey design and which area the majority of
the effort took place, not where each fish was actually captured. The nearly threefold spike in recreational
harvest in 2013 and 2019 are attributed to the influence of two single wave specific estimates. The shore
mode landings for the months of May/June in 2013 totaled 1.7M Ibs, and the private/rental boat mode
for the months of July/August for 2019 totaled 1.7M Ibs. These two single point estimates largely drive
the observed trend and should be used with caution as there is little evidence that they are reflective of
the actual fishery.
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Figure 6.17 Total recreational harvest (Ibs) of Red Drum from Mississippi state and Federal (EEZ)
waters from 1981-2020 (NOAA unpublished data).

The number of Mississippi residents participating in recreational saltwater fishing has remained
relatively stable since about 2000 (Figure 6.16). While there was some variability following major events
such as the hurricanes of 2004 and 2005 and the BP Deepwater Horizon disaster in 2010, the number of
anglers has been around 180,000 annually (NOAA unpublished data).

Louisiana

Red Drum has always been one of the most popular fish with anglers in Louisiana. 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 Red Drum in the northern Gulf 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.”

An article in the Morning Advocate (1950) summarized fishing for Red Drum in Louisiana well.

“Probably no fish typifies the expression of power and durability, more than the redfish or as it is
officially called, the channel bass. It takes the bait or lure with deliberation, but the minute the
hook is set, you find yourself tied to a raging bulldog. They are mostly taken during the winter
time or fall, in fairly shallow water. They move up into the bays and over the oyster reefs and
shell bottoms. Sometimes though, when schooling, the water is a copper red when the school is
near. Then they can be taken by trolling with a spoon, but most are caught with heavy slaughter
poles and big shrimp. Some use casting rods and service reels however. They are excellent eating
-- especially baked with a tomato sauce.”
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In 1984, the LDWF conducted a recreational angler survey of nearly 13,000 individuals at various access
points Coast-wide (Adkins et al. 1990). Red Drum and Spotted Seatrout were overwhelmingly preferred
species of most anglers at 49.3% and 63.8%, respectively. Their results indicated that, seasonally, Red Drum
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 Red Drum primarily with live bait (38.4%) and dead/cut bait singly (29.1 %) or in combination
with artificial bait (18.2%). NOAA participation data collected through MRFSS/MRIP confirms the number
of recreational trips in Louisiana are dominated by Red Drum as the first or second species targeted
by anglers throughout the data from 1981-2013 (Figure 6.8). LA Creel data (2016-2020) confirms this
previous trend as Red Drum is currently the second most targeted species statewide, second only to
Spotted Seatrout in Louisiana. The areas of the Atchafalaya, Vermilion, Mermentau, and Teche basins
do not conform with this trend as Red Drum is the first target of anglers in those areas of Louisiana. The
estimated participation by saltwater anglers in Louisiana fluctuated widely though the 1980s and 1990s
between a low of 370,000 in 1981 up to 740,000 in 1986 but averaging around 540,000 annually (Figure
6.18). Since 2000, the total number of anglers has been around 1.0M with a high in 2006 of 1.17M.

Participation by Louisiana residents in saltwater recreational fishing reached a peak in 2006 and
2007 then fell to just below 800,000 until the NOAA MRFSS/MRIP survey was replaced by LA Creel in
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Figure 6.18 Trends of Louisiana resident anglers participating in saltwater fishing from 1990-2013
as estimated by NOAA (NOAA unpublished data). Note: LA Creel began in 2014 and NOAA no
longer estimated participation in Louisiana.

2014 (Figure 6.18). Recreational harvest of Red Drum during the time period followed a similar pattern,
increasing for the most part until the elimination of the NOAA survey in Louisiana. Participation since
2014, the inception of the LA Creel survey, has averaged 2.2M angler trips with the highest participation
occurring in 2020 at 2.5M angler trips and the lowest participation of 1.9M angler trips in 2021. Estimated
targeted angler trips for Red Drum have averaged 1.1M angler trips from 2018 to 2021 with a high of
1.4Min 2018 and a low of 0.8M in 2021.
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Kelso et al. (1994) surveyed saltwater anglers and found similar results to Adkins et al. (1990) with 183
respondents (56.1%) preferring Spotted Seatrout and an additional 118 respondents (36.2%) indicating
a preference for Red Drum. The results were reversed when asked about night fishing with the majority
(53.1%) preferring Red Drum over Spotted Seatrout. Flounder was preferred third behind in either day or
night fishing (Kelso et al. 1994).

There were no regulations on the recreational harvest of Red Drum in Louisiana prior to 1984 (see
Chapter 5) when a recreational bag limit was set at 50 total Red Drum and/or Spotted Seatrout per day
in combination with no minimum size but a limit of two fish 236 inches. After their popularity increased
as blackened redfish (noted above) in the mid-1980s, the Louisiana legislature granted gamefish status to
Red Drum in 1988 and in 1995, passed the Louisiana Marine Resources Conservation Act, which restricted
use of gillnet and other entangling nets in state waters.

The trends in the recreational harvest since 1981 generally follow the enacted regulatory changes
during the time period. There is a gradual reduction through 1987 under new bag and possession limits
and a sharp decline in 1988 with the closing of all Red Drum fishing from February through June and a new
daily bag of five fish/angler starting in July 1988. Harvest then increased steadily since the establishment
of gamefish status, with the exception of a few years following the hurricanes of 2004 and 2005 and the
BP Deepwater Horizon oil disaster in 2011. Total recreational harvest exceeded 15M lbs annually, which
has been more than triple the harvest by Florida, Alabama, and Mississippi combined for the same years
(Figures 6.9). Harvest estimates have been generated by LDWF through LA Creel since 2014 and only total
numbers of harvested fish are available for comparison to previous years data collected through the NOAA
MRFSS/MRIP programs (Figure 6.19). However, it should be noted that MRFSS/MRIP harvest estimates do
not compare directly to LA Creel harvest estimates and calibration of landings is needed to establish one
time series. Louisiana Red Drum recreational harvest from 2014 through 2020 has averaged 1.35M fish
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Figure 6.19 Total recreational harvest (lbs) of Red Drum from Louisiana state and Federal (EEZ)
waters from 1981-2013 (NOAA unpublished data). Note: Comparable Louisiana harvest is not
available since 2014 and is collected through the LA Creel.
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with a high of 1.98M fish in 2018 and low of 1.05M fish in 2016 and 2020. Recreational harvest, in recent
years, has ranged from an estimated low of 4.8M |bs in 2020 to a high of 8.3M Ibs in 2018.

Texas
Goode (1884) provided notes on Red Drum throughout the Atlantic and Gulf Coasts of the U.S. He
noted the range of Red Drum in Gulf of Mexico waters that

“...west of the Mississippi River it [Red Drum] is more abundant than any other sea-fish, evidently
increasing in numbers as the Texas coast is approximated. On the Texas coast it is more abundant
than all other food-fishes together. West of the mouth of the Rio Grande the species has not been
recorded, chiefly, no doubt, for the reason that no explorations have been made along the shores
of Mexico.”

Kell (1900) noted that the sailors on the Confederate Steamer Alabama frequently caught Red Drum
to pass the time and to add to their food supplies when they were shoreside around Freeport, Texas.
A newspaper article in the 1837 Weekly Houston Telegraph describes Harrisburg County, Texas and
Galveston Island and notes that great quantities of Red Drum exist along the island’s beaches along with
oysters, referring to Red Drum as the “Cod of the Gulf”.

Early on, people outside the region recognized Texas’ efforts to manage Red Drum in Heilner’s 1940
book Salt Water Fishing. The author applauded the state for its proactive laws protecting Red Drum.
Heilner quotes his friend Philip Mayer, a veteran angler from Texas, saying

“Taking fish during spawning season is killing the goose that lays the golden egg. Sportsmen can
solve the problem by releasing all fish in roe - unless the hook has been gorged. | have seen many
thousands of fish gutted and cleaned. In no instance have | ever seen a female channel bass
(redfish) in roe that would weigh under 25 pounds. So, even in spawning season, redfishing can
go on simply by releasing the large fish.”

As noted earlier (Texas Commercial above, Chapter 5 Texas), the state legislature moved on banning
commercial fishing for Red Drum in Texas waters before any of the other states, providing them a Gamefish
status in 1981. NOAA recreational harvest estimates do not exist prior to 1981 and Texas does not
participate in the MRFSS/MRIP programs. The Texas Recreational Harvest Monitoring Program estimates
daytime annual fishing pressure (effort in man-hours), landings (number of fish harvested), catch rates
(harvest per unit effort as an indicator of resource availability or fishing success), species composition,
and size compositions (mean lengths and mean weights of fish harvested) for sport-boat anglers on trips
lasting 12 h or less in Texas marine waters (Green and Campbell 2010). This monitoring program records
numbers of fish so a direct comparison between the states using NOAA generated numbers is probably
not recommended but may be informative (Figure 6.20). Total recreational harvest in Texas is still small
compared to the NOAA estimates for Louisiana, but the trend is a slight increase through the 1990s to
around 230,000 fish, plateauing throughout the 2000s, and then averaging 295,000 annually for the last
10 years (Figure 6.21). There were a few notable high years including 2010 and 2011 when much of the
Gulf was closed due to the Deepwater Horizon disaster with the exception of Texas waters. Qil did not
approach the western Gulf and therefore did not limit fishing in Texas and the number of Red Drum
harvested actually increased to a record high in 2011 (Figure 6.21). The most recent peak in 2020 can
likely be attributed to the effect of the COVID-19 Pandemic and the recruitment of new anglers into the
recreational fishery.
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Figure 6.20 The total number of recreationally harvested Red Drum in the Gulf of Mexico from
1981-2019 (NOAA unpublished data and TPWD unpublished data). Note: LA Creel began in 2014
and comparable numbers of Red Drum in Louisiana are not available.
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Figure 6.21 The total number of recreationally harvested Red Drum for all Texas waters (included
bays, TTS, and EEZ from private and party boats) from 1983-2020 (TPWD unpublished data).
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Saltwater fishing in Texas has steadily grown in popularity over the past few decades. Since effort in
Texas is estimated in man-hours of effort and not by individual angler, license sales may serve as a proxy to
angler participation, with an assumption that a licensed saltwater angler may target Red Drum. In 2005,
there was a significant change in the licensing structure and types of licenses offered in Texas, so license
sales from 2005 to present will be examined. It should be noted that anglers have the option to purchase
lifetime licenses but because they are one-time sales, obtaining a cumulative total of active licenses is not
practical so only annual sales are considered here. Sales also include resident and non-resident as well as
a variety of combination licenses (salt and freshwater, hunting and fishing, seniors, and super combos).
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Figure 6.22 The number of annual saltwater licenses sold in Texas from 2005 to 2021. This includes
combination licenses and both resident and non-resident saltwater (TPWD unpublished data).

The total annual sales indicate that there has been a steady increase since 2005 in potential saltwater
anglers in Texas and the number of licenses sold have almost doubled from 2005 through 2021 to just
over 1.45M (Figure 6.22). Again, this does not include lifetime license holders which would make the
total anglers slightly higher. Participation is measured through the Texas monitoring program through an
access point (boat ramp) creel which looks at boat-based angler effort as well as species targets.

The TPWD creel has estimated that since the early 1990s, 54% of all the trips made by saltwater
anglers were targeting Red Drum or Red Drum and Spotted Seatrout annually and the majority of the Red
Drum landed (over 98%) were from the inshore bays and Gulf passes (Figure 6.23). Considering the longer
state boundary and rough EEZ waters, this is not surprising. Similar results were reported by Kyle et al.
(2013) which summarized angler attitudes in Texas (Figure 6.24). The first species preferred by anglers
was Red Drum at around 35% followed by Spotted Seatrout at around 20%. However, the authors noted
a significant increase in their study compared to previous work in preference for Spotted Seatrout which
nearly matched Red Drum. These numbers match reasonably well with the TPWD data of about 54% of
trips including Red Drum as the primary target.
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Figure 6.23 The total number of trips sampled by the TPWD creel survey (blue area) targeting Red
Drum or a combination of species with Red Drum (red and gray bars) from 1992 to 2020 (TPWD
unpublished data).

The bay systems of Texas vary greatly in terms of the habitat types presentin each. There is also a north
to south salinity gradient which increases as one moves south, resulting in drastically different ecosystem
characteristics when comparing Sabine Lake at the Texas-Louisiana border to the Lower Laguna Madre
at the United States-Mexico border. While Red Drum are tolerant of a wide range of salinity and can
successfully forage in a variety of habitat and substrate types, anglers must employ different techniques
to be successful depending on location. In the brackish waters of Sabine Lake, anglers may target the
edges of the marsh. Mid-coast, Red Drum can be found in the vicinity of oyster reefs. In the clear waters
of the lower coast in the Laguna Madre, anglers can drift over grass flats in specialized tower skiffs while
sight casting to Red Drum loafing in potholes.

The bay systems closest to urban centers receive the majority of the recreational fishing pressure, and
this is reflected in the recreational harvest when viewed by bay system. These include Galveston Bay with
its proximity to the Houston metroplex area, Corpus Christi Bay situated by the city of its namesake, and
the Lower Laguna Madre next to Brownsville. Other locales, such as Rockport, are considered vacation
destinations by anglers and Red Drum harvest from neighboring Aransas Bay is the highest on the Texas
Coast (Figure 6.25).

Pier and Jetty Fishing in Texas

Since Red Drum occupy a variety of inshore habitats, this makes them a very accessible species to
the shore bound angler. Throughout much of the year, bank anglers and wading anglers target juvenile
Red Drum in shallow water habitats of inshore bays. But from September through November, anglers will
crowd Gulf piers and jetties in Texas in search of mature Red Drum participating in the annual Red Drum
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Figure 6.24 Trends in percent of licensed resident saltwater anglers by their first-choice preference
of species they would like to catch in salt water in Texas (Figure 27 from Kyle et al. 2013. Sources:
Ditton and Hunt 1996; Bohnsack and Ditton 1999; Anderson and Ditton 2004; Tseng, Wolber, and
Ditton 2006; Landon, Jun, Kyle, Yoon and Schuett 2012).

“run”, or spawning event (Weixelman 1982). Juvenile Red Drum that have spent their early years in the
bays and estuaries reach sexual maturity around four years of age and head out to the Gulf passes to
join other mature “bull” Red Drum that have come in from offshore haunts to spawn. This annual event
peaks in September and October, as the first frontal systems of the fall season start making their way to
the Texas coast and photoperiod begins to shorten. Anglers will typically use large chunks of cut or whole
bait fish, fished on the bottom, with heavy tackle to target these large fish. For many, this offers the best
chance of catching a Red Drum over 40 inches. Specialized landing gear is used to land fish from the tall
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Figure 6.25 Red Drum harvest by recreational anglers by bay system in Texas from 1987-2020
(TPWD unpublished data).
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Gulf piers. Anglers use drop nets which are net hoops that can be lowered down with ropes to land bull
Red Drum. While many of these fish are caught and then released due to poor quality of the meat, anglers
can retain two bull Red Drum (greater than 28”) per license year.

Bycatch

Bycatch in a fishery can be classified into two different types: 1) incidental catch and 2) discarded
catch. Incidental catch refers to retained or marketable catch of non-targeted species. Discarded catch is
the portion of the catch returned to the sea because of regulatory, economic, or personal considerations.
When possible, these terms will be used in this section; otherwise, the overall catch of non-targeted
species will be described as bycatch.

Commercial

Unwanted fish caught in commercial harvests, or bycatch, is not a new problem to the U.S. fishing
industry. Efforts to find a solution resulted in a 1907 report published by the U.S. Bureau of Fisheries,
suggesting that the only practical solution was to develop the utilization of those species having no market
(Field 1907). In the U.S., Red Drum were captured by many of the net fisheries from trawls to gillnets
(Figure 6.3) and supported local markets as a species that had a good value in most local markets but
were not highly valuable (Figure 6.4). Red Drum were generally considered incidental in most fisheries
until the 1980s when the demand increased for them in the wider U.S. markets and a number of fisheries
began to target them directly.

Prior to the increased market demands for Red Drum, gillnets typically targeting inshore species such
as mullet, Spotted Seatrout, and flounder, contributed to higher mortalities and potential discards of
Red Drum. Mortality in soaked gillnets is high because of the nature of how the nets are fished, being
placed and retrieved hours later resulting in the death of captured fish. Strike nets, a gillnet that is not
anchored or secured to the water bottom and is actively worked while being used, may have had lower
mortalities. Red Drum captured in a strike net were typically retained and therefore incidental catch
unless undersized, and therefore returned to the water immediately. Latour et al. (2001) observed an
average mortality of 19.1% for adult Red Drum caught with trammel nets fished in water temperatures
above 28.8°C in South Carolina but no mortality at lower temperatures.

Bycatch in the menhaden fishery has been quantified as percentages of total bycatch by several
researchers in the past (Knapp 1950, Miles and Simmons 1950, Guillory and Hutton 1982, Condrey 1994,
de Silva and Condrey 1998). However, the amount of Red Drum encountered during fishing activities has
not been well-quantified due to releases of larger fish from the purse seine both before and after pumping.
Therefore, Red Drum mortalities are not easily determined from those studies. The menhaden fleet in
the Gulf continues to encounter some Red Drum while purse seining but tries to eliminate them from
the catch with a number of bycatch excluder devices when pumping from the net and when dewatering
before they reach the hold (Rester and Condrey 1999). After the ban on purse seine fishing for Red Drum,
a zero tolerance for incidental catch was placed on the menhaden fleet. Mississippi and Louisiana have
complete bans on Red Drum on board purse seining boats (MS Code §49-15-71, LA Rev Stat §56:322) and
violations can result in fines and potential confiscation of gear.

Sagarese et al. (2016) explored the various reported bycatch estimates in an effort to quantify the
contribution to total removals (bycatch plus recreational and commercial harvest) by converting numbers
and percentages to estimates of weight. They found that at the height of the purse fishery in the mid-
1980s, the menhaden fleet may have impacted nearly one-third equivalent to the total recreational and
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Figure 6.26 Comparison of commercial landings and recreational harvest of Red Drum in the Gulf
of Mexico (preliminary estimates from SEDAR49) with estimated bycatch in the Gulf Menhaden
reduction fishery. Results for A) the highest estimate of total bycatch (3.1%) in conjunction with
the highest (21.6%N, of which 65.4% discarded dead), B) moderate (0.63%N), and C) lowest
percent by number for Red Drum (0.046%N) (Figure 5 from Sagarese et al. 2016).

commercial harvest combined at the highest estimated bycatch level (Figure 6.26A). In contrast, the total
impact from menhaden fishing at the lowest estimated bycatch level resulted in negligible Red Drum
mortalities compared to the combined recreational and commercial harvest (Figure 6.26C).

In Porch (2000) and SEDAR 49 (SEDAR 2016), bycatch of Red Drum in the Gulf of Mexico was included
when determining the stock status. In the description of discards for the various commercial fisheries, it
was noted that, in regards to the menhaden reduction fishery, “Due to the paucity of Red Drum bycatch
in the fishery, no analyses were conducted” (Porch 2000).
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The shrimp fishery has been evaluated as an additional source of mortality in most of the recent Red
Drum assessments (Goodyear 1996, Porch 2000). Despite the changes in the commercial and recreational
fisheries in the mid-1990s, management of Red Drum did little to affect the incidental harvest by the Gulf
Shrimp fleet (Goodyear 1996). Bycatch prior to 1988 may have contributed to the commercial landings
for Red Drum in the Gulf, but the total number of fish killed since the closing of the commercial take adds
to total mortality. The estimated bycatch from the offshore shrimp fleet from 1972-1998 is provided in
Figure 6.27. In addition, it was noted by Porch (2000) that the contribution to Red Drum bycatch in the
inshore shrimp fleet was not quantifiable but “may be substantial”.

Observer program data from 2011-2016 were examined for their utility in estimating total discards by
species in the various offshore shrimp fisheries in the Gulf and South Atlantic (Scott-Denton et al. 2020).
The Federal Observer Program began in 2007 and primarily focuses on endangered and threatened marine
species but also includes all other species encountered by the shrimp fleet. Over the six years reported
by Scott-Denton et al. (2020), the Gulf observers were at sea 10,420 days which comprised 2.5% of the
fleet’s total days at sea and witnessed 19,260 tows by the Gulf penaeid fishery. Red Drum comprised
21,276 Ibs of the total bycatch or 0.2% of the total by weight for the observed tows (Scott-Denton et al.
2020). By comparison, Red Drum commercial landings in fish and shrimp trawls from 1968-1990 averaged
around 18% of all the landings in Mississippi, 59.9% in Alabama, and 1.5% in Louisiana (Goodyear 1991).
The implementation of turtle excluder devices (1987) and bycatch reduction devices (1997/1998) in the
various trawl fisheries as well as a reduction in overall participation and effort in the offshore fleet, likely
contributed to a substantial reduction in incidental catches of Red Drum in the last decades (Porch 2000,
Gallaway et al. 2003, Nance et al. 2008, Scott-Denton et al. 2012).

Red Drum have not been recorded in the trotline fishery in Texas since commercial take of Red Drum
was banned in Texas in 1981. However, Red Drum appear to be a significant source of bycatch according
to a study by McEachron et al. (1988) examining methods to reduce bycatch in the commercial trotline
fishery. This may not necessarily translate to high mortality, as survival of released Red Drum caught
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Figure 6.27 Estimated bycatch of Red Drum from the offshore shrimp fishery, 1972-1998
(Recreated from Figure 7 in Porch 2000).
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on trotlines in winter and summer was 100% according to another study (Martin et al. 1987). However,
modern day trotliners use wooden dowels (soaked in attractant) to target Black Drum in Texas, and
anecdotal evidence suggests Red Drum mortality as bycatch is low. This is next to impossible to document
as numbers of dead bycatch are not reported by trotliners (Bartram personal communication).

Recreational

It is difficult to examine ‘bycatch’ of Red Drum in the recreational fisheries in the Gulf of Mexico since
it is one of the species targeted by anglers. A large number of Red Drum are released in part due to the
state bag and slot limits. Those fish are reported by MRIP as released alive (type ‘B2’ in the catch data)
but may not actually be considered bycatch by anglers.

Red Drum could be considered as bycatch when considering hooking mortality as a result of catching
fish outside the slot or releasing fish once a limit is filled. Studies by the LDWF (Thomas 1995) examined
both Red Drum and Spotted Seatrout survival post hooking with both single and treble hooks. Their
data indicated that Red Drum have a very high survival rate, around 97%, even for deeply hooked fish
where they left the hooks in place for release. Matlock et al. (1993) found similar results in Texas waters
with about a 4.1% mortality rate for Red Drum angled on either a single or multiple hook. Vecchio and
Wenner (2007) found similar results in juvenile Red Drum off the South Carolina coast testing release
from variations on circle hooks and traditional J-style hooks. The mortality associated with both were
relatively low and dependent upon where the fish was hooked. Fish that were deep hooked had higher
mortalities at about 7% for J-hooks, 2% for non-offset circle hooks, and 10% for offset circle hooks but
most of the shallow hooked fish survived regardless of hook types. Adult Red Drum had much lower
mortalities around 1.9% with non-offset circle hooks and 3.3% from J-hooks (3.3%), again, depending on
how deep the fish was hooked. Additional work (Gearhart 2002, Aguilar 2003, Flaherty et al. 2013) found
slightly higher morality rates associated with hooking location (mouth versus throat) and environmental
variables such as lower salinities and higher temperatures. Gearhart (2002) found mortalities in North
Carolina waters in low salinities (<14ppt) was 10.9% and 2.3% in higher salinites (>17ppt) with a mouth/lip
hooking location. Aguilar (2003) also found North Carolina Red Drum had release mortalities around 6.7%
which were related to ‘deep’ hooking associate with the use of J-hooks. Flaherty et al. (2013) reported
a 5.6% mortality rate again associated with location of hooking and high water temperatures. J-hooks
produced the deepest hooks in the throat versus circle hooks in the mouth/lip. All the studies listed since
2000 determined highest Red Drum release survival was directly tied to the use of circle hooks for live/
cut bait.

IUU Fishing

Illegal, unreported, and underestimated (IUU) fishing for Red Drum includes retention of fish from
the EEZ by U.S. commercial or recreational anglers or retention of fish outside the size or bag from legal
waters. However, in recent years, IUU fishing of Red Drum has become a major issue along the Texas-
Mexico border. Incursions by Mexican nationals into U.S. waters to commercial fish has been a growing
problem. The USCG and Texas law enforcement officials routinely intercept lanchas (a 20 to 30 feet long
fishing boat used by fishermen in Mexico). They stage near the U.S. border and quickly enter U.S. waters
where they set and retrieve miles of illegal nets and longlines up rivers, in the bay, and offshore in Texas.
The target species for these fishermen are primarily Red Snapper and sharks in offshore waters. In 2015,
the USCG detected 211 lanchas through aerial survey but were only able to reach and seize 39 vessels
before they escaped back across the border. The USCG intercepts resulted in the recovery of 872 Red
Snapper and 57 Sharks. In 2018, there were 179 lancha incursions detected by air resulting in 60 seizures
consisting of 4,959 Red Snapper and 121 sharks (USCG 2018).
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Inadditionto offshore, alarge number of illegal gillnets are confiscated by USGCand TPWD enforcement
along the U.S. side of the Rio Grande River which are routinely filled with commercially and recreationally
important species such as mullet, Spotted Seatrout, flounders, and subadult Red Drum. The fishermen do
not utilize these fish so much for the market as they do for bait in offshore longlines for pelagic and reef
associated species which have much greater commercial value. Enforcement has reported entire longline
sets of nothing but cut Red Drum as bait which originated from Texas waters. Fish which are successfully
returned to Mexico are then processed and sold as imported seafood back into the U.S.

In January 2017, the U.S. government decertified Mexico under compliance rules aimed at tackling
IUU fishing (NOAA/NMFS 2017). Mexico provided evidence of enforcement activities already in place
to reduce the poaching of resources from the U.S. EEZ and as a result, received a positive certification
determination in 2018 although incursions by fishermen from Mexico continue (USDOC 2018, NOAA/
NMEFS 2019).

Mariculture

Food Fish

Red Drum has yet to become a significant cultured product in the U.S. commercial food fish market.
At least three facilities in Texas are successfully growing them in captivity, however, the market demand
has not been strong enough to make it a profitable venture. The cost for cultured Red Drum in the U.S.
market is simply too high to sustain large volume operations and other species which are readily available
such as Black Drum (Pogonias cromis) and Sheepshead (Archosargus probatocephalus) that are excellent
substitutes (Pearce personal communication).

According to the FAO aquaculture statistics, the U.S. began reporting production around 1,500 MT
of Red Drum annually starting in 2004 (Figure 6.28). A number of other countries also began Red Drum
culture around the same time but not in very large numbers. China began reporting production in 2003
at just under 40,000 MT and increased to almost 70,000 MT in the last four reporting years through
2017. Total Red Drum production in all other countries combined have averaged around 2,500 MT in
comparison (FAO unpublished data).

Red Drum aquaculture products are primarily derived from China and Vietnam with a few coming from
U.S. domestic producers. There are less significant imports originating from Mexico, Argentina, Ecuador,
and Central America as well. A growing source of Red Drum is from the island nation of Mauritius in the
Indian Ocean which provides an excellent, pen raised fresh product shipped directly by air to wholesalers
inthe U.S. (Pearce personal communication). However, due to the COVID-19 pandemicin 2020, limitations
on international flights resulted in that product being unavailable at the time of this publication.

Stock Enhancement

In order to increase the fisheries productivity of natural waters and to increase the availability of
certain species for harvest, fishery managers have often utilized stocking of hatchery reared fish. In some
areas of the Gulf (Texas and west central Florida), Red Drum fishing pressure became so intense in the
1960s and 1970s, that survival of juveniles became severely reduced (Perret et al. 1980). Therefore, the
state agencies began looking at stocking Red Drum fry and fingerlings to increasing the availability of
juveniles to support fishing effort and future harvest.
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Figure 6.28 Red Drum production A) worldwide and for China and B) all countries other than
China reporting aquaculture (FAO unpublished data).

Texas

Biologists from Texas, Florida and Alabama have been successful in inducing Red Drum to spawn
in captivity and produce large numbers of fry to fingerlings for stock enhancement in their respective
waters. The largest Red Drum enhancement program has been in Texas. The TPWD began producing
and releasing fish into Texas bays beginning in 1975 with over 12M fish released into four bay systems
(Matlock 1986). In subsequent years (1977 and later; Figure 6.29), more fish were released to a peak of
nearly 252M by 1993. Since that time, the TPWD has determined that stocks have rebounded such that
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Figure 6.29 Total number of Red Drum “fingerling” stocked into Texas waters by major bay system
from 1977 to 2020 (TPWD unpublished data).

by the early 2000s, around 25M fish were released. That number has further declined to around 15M
annually since 2010 (TPWD unpublished data).

Red Drum propagation in Texas is conducted at two TPWD facilities; Sea Center Texas in Lake Jackson
and the CCA Marine Development Center in Corpus Christi, and the Perry R. Bass Marine Fisheries
Research Station in Palacios is used for Red Drum grow out only although all three hatcheries work on a
number of other species as well.

Alabama

In Alabama, Red Drum are produced for stock enhancement at the Claude Peteet Mariculture Center
(CPMC) in Gulf Shores. Records of fry and fingerling production are scarce prior to 1987, but there are
some reports suggesting that the effort began prior to 1980. Trimble (1980) and Heath et al. (1981)
reported survival rates of Red Drum raised at CPMC. The CPMC began receiving larvae hatched by the
Florida Department of Natural Resources (now the FWC) in 1976 and 1977 and did grow out in ponds.
They received additional Red Drum eggs in 1981 from the TPWD to culture in the CPMC ponds. It is not
clear if any of the fingerlings in this early work survived to be released however.

The first ADCNR/MRD stocking records were from 1988 and 1989 as part of a MARFIN funded project
to improve life history information for Red Drum in Alabama (ADCNR/MRD 1988 and 1989). As a result of
the project, a total of 3,623 fingerlings were tagged and released from the hatchery in 1987 and another
13,277 were released in 1988. Minutes from the GSMFC’s SEAMAP Subcommittee which met in 1990
indicate that rearing, tagging, and stocking of Red Drum by the agency continued with a total of around
40,000 fish having been released back into Alabama waters by 1990 (SEAMAP Subcommittee Red Drum
Work Group 1990). Despite these initial occurrences, not much effort was directed at Red Drum rearing
in following years until around 2015 (Table 6.2).
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Table 6.2 Stocking of Red Drum in Alabama waters from 2015-2019 (Anson and Mareska 2021).

Year (1-2” in TL)

2015 8,452
2016 40,000
2017 76,686
2018 368,439
2019 486,847
Total 980,424

In 2015, the ADCNR/MRD began a large effort to enhance Red Drum populations in Alabama waters
using National Fish and Wildlife Foundation (NFWF) funding. The CPMC released Red Drum fry and
fingerlings totaling nearly 1M fish. The Department quit producing Red Drum after 2019 due to concerns
raised by the public regarding potential predation on oysters and crabs. The CPMC redirected their effort
towards flounder and Florida Pompano instead.

Florida

Red Drum production in Florida by FWC was initiated to investigate the potential of fish releases to
aid in management and restoration of native Red Drum stocks rather than a large-scale stocking program.
Red Drum production in Florida began in 1988 in Volusia County and releases of fish were spread at
eight locations around the state through 1993. Stocking efforts focused primarily on stocking Biscayne
Bay from 1990-1999 with a total of 1.67M Red Drum released. In 1998, the FWC initiated a Marine Stock
Enhancement Board (MSEAB) which redirected stocking efforts and developed strategies for stocking
efforts in the state. At that time, all Red Drum stocking research in the state focused on the Alafia River and
Little Manatee River (Tampa Bay), both in an effort to determine best stocking practices for measurable
success and raise the local populatio