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ABSTRACT

U.S. Southeastern Shrimp and Reef Fish Resources and Their Management.
(May 2007)
Elizabeth Scott-Denton, B.S., Texas A&M University;
M.S., Texas A&M University

Co-Chairs of Advisory Committee: Dr. Thomas L. Linton
Dr. William E. Evans

Catch rates of target and non-target species from commercial shrimp and reef
fish fisheries operating in the U.S. southeastern region and associated fishing practices
are provided in relation to an environmentally sound and economically driven approach
to resource conservation. Beginning in 1992, fishery observers were placed aboard
commercial vessels in the southeastern shrimp fishery. From 1993 through 1995 the
program expanded to include reef fish vessels in the Gulf of Mexico (Gulf), and during
2004 and 2005 skimmer trawl vessels in coastal Louisiana.

Data from 27,868 tows were collected aboard shrimp vessels. Total catch rates
in kilograms per hour were 30.8 in the Gulf, and 27.7 in the southeastern Atlantic. In the
Gulf, finfish comprised 65% of the total weight, with penaeid shrimp at 16%, non-
penaeid shrimp crustaceans at 13%, non-crustacean invertebrates at 4%, and debris at
1%. In the southeastern Atlantic, finfish accounted for 47%, with penaeid shrimp at
24%, invertebrates at 18%, crustaceans at 8%, and debris at 3%.

In the Gulf, finfish catch rates by weight were significantly higher in
Alabama/Mississippi and Louisiana as compared with Texas and Florida. Shrimp catch-
per-unit-effort (CPUE) was significantly higher off Texas. For all states areas, higher
shrimp catch rates occurred in nearshore waters. Red snapper (Lutjanus campechanus)
CPUE was significantly higher off Texas in offshore waters during September through

December.
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Assessment of the directed commercial reef fish fishery revealed relatively low
release mortality. Based on surface release observations of under-sized target and
unwanted species, the majority of fish were released alive with release mortality ranging
from approximately 2% to 5% for all gear types.

Five hundred forty-eight sea turtle captures were documented aboard commercial
shrimp vessels from 1992 through 2005. Ratio estimation reflected higher catch rates in
nets not equipped with turtle excluder devices (TEDs). Two alternative methods,
logistic regression and conceptual modeling, revealed reduced take levels in TED-
equipped nets.

Data from 307 tows were collected aboard skimmer trawl vessels. Penaeid
shrimp accounted for 66% of the total catch, followed by finfish at 19%, crustaceans at

7%, discarded penaeid shrimp at 6%, and debris at 3%.
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CHAPTER 1

INTRODUCTION

This dissertation contains analyses of catch rates of target and non-target species
of commercial shrimp and reef fish fisheries operating in the U.S. southeastern region;
additionally, the history and current management regimes for each fishery are examined.
Each chapter represents an independent, stand-alone document focused on a unique, yet
interrelated research effort. The common objective among all chapters is to provide a
better understanding of commercial fishery operations with the ultimate goal directed
toward an environmentally sound and economically driven management scheme.

Since the 1980’s, research proposals for the execution of domestic offshore
fishery observer programs to assess species-specific catch rates of target and non-target
species of commercial fisheries have been federally funded nation-wide (NMFS 2004).
Among the several programs in the U.S. southeastern region, the majority of effort,
based on the need to gain a greater understanding of the composition and magnitude of
bycatch associated with fishing operations, was focused on shrimp and reef fish fisheries
operating in the U.S. Gulf of Mexico and southeastern Atlantic. Sampling designs and
onboard data collection protocols, fishery observer training methods, and outreach
programs for industry involvement were developed. Analyses of the data collected and
regulatory actions proposed by Fishery Management Councils and promulgated by the
National Marine Fisheries Service (NOAA Fisheries) to manage these fisheries were
reviewed.

Chapter II provides an overview of the shrimp and reef fish fisheries operating in
the Gulf of Mexico and southeastern Atlantic. Catch rates by category and species were

given for the individual fisheries. Red snapper (Lutjanus campechanus), distribution

This dissertation follows the style of North American Journal of Fisheries Management.



throughout the U.S. southeastern region and associated size class structure are given for
the shrimp fishery. In addition, the condition of organisms discarded overboard and the
fate relative to predation are presented. Catch rates by species were depicted for the reef
fish fisheries by gear type as well as the associated fate of discarded organisms.

Chapter III details catch rates of penaeid shrimp and associated bycatch in the
Gulf of Mexico shrimp fishery. Tests to detect significant differences in total finfish
(excluding red snapper), penaeid shrimp, and red snapper catch-per-unit-effort (CPUE)
among state areas, depths and seasons were conducted. Catch rates by weight and
number for fourteen species of commercial, recreational and ecological importance were
examined for each year of the study. CPUE by weight for these species, as well as
penaeid shrimp, non-penaeid shrimp crustaceans, fish, and non-crustacean invertebrates
were further examined by year, state, depth and season.

Chapter IV involves the analyses of the incidental capture of sea turtles in the
shrimp fishery operating in the Gulf of Mexico and southeastern Atlantic. Catch and
variance rates were given. Review of observer data obtained from a pilot study
involving the assessment of turtle excluder device (TED) versus non-TED equipped
trawls from 1992 through 2002 was reported. Ratio estimation, a logistic regression and
a conceptual model were used for the analyses.

Chapter V assesses an alternative method of shrimp capture through the use of
skimmer trawls. This effort involved placing observers aboard skimmer trawl vessels
operating in Louisiana’s coastal waters. Catch rates of penaeid shrimp and associated
bycatch by year and season were given.

Chapter VI summarizes current management regimes for the fisheries described
above. The complexity of the current system is detailed in great length. An alternative
holistic approach, one that is environmentally sound and economically driven was
presented. This method seeks to enhance marine ecosystem health through personal and

economic incentives shared by all stakeholders.



CHAPTER 11

BYCATCH IN THE U.S. SOUTHEASTERN SHRIMP AND REEF FISH
FISHERIES

INTRODUCTION

Bycatch, as defined by the National Marine Fisheries Service (NOAA Fisheries),
is the discarded catch, including unobserved mortality, of any living marine organism
resulting from a direct encounter with fishing gear (NMFS 2004). The impact resulting
from large removals of bycatch can adversely influence the population size and age
composition of affected species, reduce resource availability to other fishing sectors, and
alter ecosystem structure and dynamics.

Advances in navigation and gear technology throughout the years have enabled
commercial and recreational fishing sectors to maximize harvests, thus placing a
substantial amount of pressure on many stocks. Global fish production has increased
from 19.3 million tons in 1950 to 134.3 million tons in 2002, with 63% (84.4 million
tons) derived from wild stock capture in oceans, 30% from aquaculture, and 7% from
inland waters (FAO 2005). The recognition that coastal and marine resources can be
removed or disrupted at greater levels than can be sustained by the environment, and
continued conflict among user groups over allocation levels, elevated bycatch reduction
to both national and international attention.

Alverson et al. (1994) initially estimated annual global discards (catch returned
to the ocean) at 27 million tons; a revised estimate in 1998 reported a lower level at 20
million tons (FAO 1999). A more recent assessment conducted by Kelleher (2005),
based on discards as a function of landings of a commercial fishery, extrapolated global
discards to 7.3 million tons, noting that not all countries were fully represented. Both
Alverson et al. (1994) and Kelleher (2005) concluded that bottom trawl fisheries ranked

highest among gear types relevant to discards. Kelleher (2005) reported that bottom



trawl fisheries accounted for more that 50% of the discards with a corresponding
landings estimate of 22%.

The decline of global discards since the 1990’s has been attributed to several
factors. Kelleher (2005) reported an increase in the use of non-targeted species in
developing countries, a decrease in effort and alternate target species in major trawl
fisheries, and regulatory actions prohibiting, or restricting the take of discards.
Moreover, international efforts have emphasized the need to reduce bycatch. The
adoption in 1982 of the United Nations Convention on the Law of the Sea (UNCLOS III;
UN 1982) provided the framework to promote responsible management of fishery
resources, specifically, fishery management within a coastal States’ Exclusive Economic
Zone (EEZ). The growing threat on long-term fishery sustainability as a result of over
exploitation, habitat modification, ecosystem alteration, economic loss and international
conflicts prompted the 1991 Committee on Fisheries of the Food and Agricultural
Organization (FAO) to request the FAO to develop an International Code of Conduct for
Responsible Fisheries. The 1995 Code of Conduct for Responsible Fisheries is a non-
binding, voluntary agreement (FAO 1995). However, it contains sections that are
contained within two other binding agreements, the Compliance Agreement (FAO
1993), and the Agreement for the Implementation of the Provisions of the United
Nations Convention on the Law of the Sea of 10 December 1982 Relating to the
Conservation and Management of Straddling and Highly Migratory Fish Stocks
(Straddling Stocks Agreement; UN 1995; von Zharen 1998). The critical elements of
responsible resource management contained in the Straddling Stocks Agreement and in
the Code of Conduct for Responsible Fisheries include a focus on the entire fishery
process, or complex, as the management unit, taking into account social and economic
factors. This approach not only considers the fishing industry and the target species, but
also the continued existence of associated fauna, quality habitat, and consumer safety
(von Zharen 1998).

Bycatch of non-target species occurs in most commercial and recreational

fisheries. Gear selectivity for targeted species is rarely 100% effective, and varies both



seasonally and temporally. Moreover, the gear used to capture target and non-target
species can have detrimental effects on both communities and habitat. Trawling can
indirectly disrupt the food web, alter organic matter decomposition rates, and the
recycling of nutrients through resuspension of bottom sediment; repeated trawling can
result in a shift in community structure (NRC 2002). Greenstreet and Rogers (2000)
detected notable trends relative to species composition in groundfish assemblages in the
Georges Bank region. Sharks, skates and rays expanded to dominate the groundfish
assemblage over a time series. The authors attributed this to these species having a high
probability of surviving capture and subsequent discarding.

Kelleher (2005) reported that the tropical shrimp trawl fisheries accounted for
27% of global discards. Harrington et al. (2005) estimated that 1.06 million tons of
marine fish were discarded in U.S. fisheries in 2002, making the nation one of the
highest worldwide relative to discard rates. From review of overall landings and
discards in 27 fisheries in the U.S., the authors ranked the Gulf of Mexico and
southeastern Atlantic shrimp fisheries the highest, with discard to landing ratios of 4.56
and 2.95, respectively. This was substantially higher than the Gulf of Mexico reef fish
fishery with discards to landings ratio of 0.41 (Harrington et al. 2005).

Size restrictions and quotas, take prohibitions for certain species, and non-
economical incentives to retain are among the reasons that bycatch is discarded. It is not
economically feasible, for the most part, to retain most bycatch products. In the shrimp
fishery, for example, bycatch is typically of lower value, 15 times less valuable than
shrimp (NMFS 1998), and cold-storage capacity is generally limited. Pascoe (2000)
examined incentives to discard in an open access fishery and under an individual
transferable quota (ITQ) system. In an open access fishery, if a profit cannot be made
relative to species or species size, the incentive to discard is high. The incentive is
increased if there is limited hold capacity. Under an ITQ system, the incentive to
discard, while variable among fisheries, may be lower based on increased planning and
more selective harvesting strategies (Kaiser 2000).

Bycatch reduction through gear modifications and fishing practices has been



devised for many fisheries. From review of 27 U.S. fisheries, Harrington et al. (2005)
reported three methods of reducing bycatch. Modifications of fishing methods through
gear modifications, including location, timing and through the use of bycatch reduction
devices (BRDs) as demonstrated in New England, Gulf of Mexico and southeastern
Atlantic. The second method discussed by the authors included changing gear types as
exemplified by changing from drift gill nets to trolling for tunas, and from trawls to traps
for groundfish. The last method reviewed by Harrington et al. (2005), involved reducing
directed effort as demonstrated in New England and Alaska groundfish fisheries.
Murawski et al. (2000) assessed reducing effort in the form of large-scale closures in the
Georges Bank and southern New England areas. The authors concluded that while large
year-round closures substantially improved the conservation of depleted groundfish
stocks, future consideration relative to closed areas should also seek to improve overall
levels of recruitment by protecting areas of optimal larval transport and critical nursery
habitat.

Kelleher (2005) examined global discard rates relative to the use of turtle
excluder devices (TEDs) and BRDs. The author concluded that there was not a
substantial reduction in discards in shrimp fisheries using TED-equipped nets versus
non-TED equipped nets. BRD reduction rates were more variable. Kelleher (2005)
noted that a time series is required to more accurately assess gear modifications and that
varying levels of enforcement may also account for the variability.

In the 1980’s in the U.S. southeastern region, concerns over incidental take of
endangered and threatened sea turtles in the shrimp trawl fishery escalated; in later years
all fishery species impacted by trawling gear were brought to the forefront.
Implementation of TED requirements and subsequent revisions of existing regulations
have substantially reduced sea turtle take (NMFS 2002b). There still remains a
considerable amount of progress to be made on BRD development relative to finfish
removal and mortality (NMFS 2006a). Moreover, implications of BRD devices to
reduce more organisms (e.g., shrimp predators) into the habitat may actually result in

decreased shrimp stocks (Martinez et al. 1996; NMFS 1998). Chopin and Arimoto



(1995) further concluded that improvements in gear through modifications may be of
little consequence if damage or stress incurred by juvenile fish persisted.

Using an energy-flow ecosystem model that incorporated 12 compartments
linked by trophic relationships, the cycling of nitrogen and other essential primary
production minerals, simulated the implications of bycatch reduction on shrimp biomass
in the Gulf of Mexico (Sheridan et al. 1984; NMFS 1995). The authors stated that
theoretically a 25% reduction of shrimp biomass would occur if 50% of the discards
were retained (i.e., not discarded). However, the model revealed an 8% decline in
shrimp biomass if discards were reduced through the use of BRDs or similar methods
(assuming a 50% reduction and no subsequent predation by bottomfish). The authors
concluded that the use of these modifications would result in no long-term effect on
shrimp stocks or shrimp harvests.

Findings from past and current stock assessments have indicated low population
levels of several commercial and recreational finfish species, most notably weakfish
(Cynoscion regalis), in the southeastern Atlantic and red snapper (Lutjanus
campechanus), in the Gulf of Mexico. Population declines have been attributed to
directed fishing as well as shrimp trawl bycatch. Based on a red snapper quantitative
assessment in 1980°s, NOAA Fisheries concluded that the directed fisheries for red
snapper (both commercial and recreational) as well as incidental take of juvenile red
snapper by shrimp trawlers were responsible for annual declines in the Gulf of Mexico
red snapper stock (Goodyear and Phares 1990).

Age 0 and Age 1 red snapper have been documented in shrimp trawl bycatch,
predominantly in the Gulf of Mexico (Goodyear 1995). Age O red snapper measure to a
standard length (SL) of to up 124 mm (Szedlmayer and Conti 1998; Allman et al. 2004).
Gallaway and Cole (1999) assigned red snapper caught between January and June as age
1, under the assumption that these fish were recruited in the previous year. From July
and August, based on bimodal size distribution, Gallaway and Cole (1999) assigned fish
of less than 90 mm fork length (FL) to age 0, with larger fish to age 1. Similarly, from

September through December, the proportion of age 1 fish was based on the percent of



catch larger than 150 mm FL. More recently, using a Bayesian approach to estimate red
snapper bycatch, Nichols (2004) discussed methods relative to the age 0:1 boundary,
assigning fish under 300 mm to age 1.

Red snapper have been reported in shallow muddy waters absent of vertical
relief, and are therefore subject to capture by trawls (Schirripa and Legault 1999; Wilson
and Nieland 2001). From review of the literature, Gallaway and Cole (1999)
documented juvenile red snapper in bottom trawls during fishery-independent surveys
with recruitment beginning in June and July, and increasing through September. It has
been suggested that age 1 red snapper gradually move from shallow muddy grounds to
areas of vertical relief (e.g., oil and gas platforms) for refuge (Schirripa and Legault
1999; Wilson and Nieland 2001). Initial estimates for red snapper generation time
ranged from 13 to 54 years; in a more recent aging assessment this was extended to 57
years (SEDAR 2005).

While scientific data related to life history characteristics has increased
substantially in recent years, the multi-decadal debate over reef fish, particularly red
snapper, and shrimp management continues, encompassing economics, politics,
biological, cultural and emotional aspects. At present, uncertainly relative to economic
viability of the shrimp and reef fish fisheries due to increasing energy costs, imports, and
natural disasters defines one component. Biological uncertainties related to stock size,
allocations and undefined mortality estimates describe other aspects. While gear
technology to reduce finfish bycatch has improved to some degree, desirable levels of
finfish mortality reduction have not been achieved (NMFS 2006a). Resolution as to
allocation of resources among user groupers, specifically effort reduction in the shrimp
fishery and individual fishing quotas (IFQs) in the red snapper fishery, continues to be
debated. Environmentally sound incentives related to the supply and demand of fishery
products, and the examination of harvest strategies and management from a holistic
approach constitutes a management challenge that still remains unsolved.

To address one aspect of this multifaceted challenge, Congress through Fishery

Conservation Amendments of 1990 (Public Law 101-627) to the Magnuson Fishery



Conservation and Management Act (Magnuson Act; 16 USC 1801) required the
Secretary of Commerce to conduct a large-scale research program to estimate the
magnitude and extent of bycatch resulting from shrimp trawling activity in the U.S. Gulf
of Mexico and southeastern Atlantic. As directed by the Secretary, NOAA Fisheries
implemented such a program in 1992. In October 1996, the Sustainable Fisheries Act
(SFA; Public Law 104-297) reauthorized and amended the Magnuson Act and became
the Magnuson-Stevens Conservation and Management Act (Magnuson-Stevens Act).
This legislation required the Secretary to submit reports to Congress assessing research
efforts on shrimp trawl bycatch (Nance et al. 1997; NMFS 1998; NMFS 2006a).

Scientific protocols for sampling aboard commercial shrimp trawlers for the
purposes of characterizing bycatch and evaluating gear options to reduce bycatch, as
well as assessing other management strategies to reduce or eliminate bycatch, were
developed and subsequently published in a document entitled “Shrimp Trawl Bycatch
Research Requirements” (NMFS 1991). Moreover, due to the complexity of the bycatch
issue and the numerous stakeholders involved, NOAA Fisheries through cooperative
agreements with the Gulf and South Atlantic Fisheries Foundation, Inc. (Foundation)
organized a 34-member Finfish Steering Committee to address virtually all aspects of
the bycatch research plan (NMFS 1998). The Steering Committee included
representatives from both state and federal marine resource agencies, commercial and
recreational fishing organizations, universities, and non-governmental organizations. In
addition, Technical and Gear Review Panels were organized to advise the Steering
Committee. The product of this cooperative effort was published in the document
entitled “A Research Plan Addressing Finfish in the Gulf of Mexico and South Atlantic
Fisheries” (Hoar et al. 1992).

Clearly, shrimp trawl bycatch represents only one source of fishery-related
mortality. Currently there are 1,051 reef fish permit holders in the Gulf of Mexico
(SERO 2006a). The primary gears used in this fishery include longline, bandit reels

(i.e., electric reels, vertical line) and hand lines. Fish traps, while once used in the Gulf



10

of Mexico, were phased out in February 2007 due to enforcement issues (GMFMC
1997).

Although numerous reef fish species are retained, the predominant targets of
these fisheries are groupers and snappers. In the directed commercial fishery, longliners
off the coast of Florida generally fish for red grouper (Epinephelus morio), yellowedge
grouper (E. flavolimbatus), blueline tilefish (Caulolatilus microps) and sharks in deeper
waters. Bandit-rigged (i.e., vertical line, electric reel) vessel operators also target red
grouper and may seek yellowedge grouper and vermilion snapper (Rhomboplites
aurorubens). Historically, based on effort data, most commercial fishing effort using
bandit gear for red snapper occurs off Louisiana (Goodyear 1996).

Federal regulations have restricted size and landings of several reef fish species.
Areas (designated as stressed areas for reef fish) have been closed or restricted based on
gear type (GMFMC 2005a). In the Gulf of Mexico longline gear is prohibited inside the
50-fathom contour west and 20-fathom contour east, and south of Cape San Blas,
Florida. Federal waters of the Tortugas North, Tortugas South, Madison and Swanson,
and Steamboat Lumps off the west central Florida coast are also closed areas (GMFMC
2005a).

Currently, commercial landings for both shallow-water and deep-water groupers
are regulated by poundage quotas, with 8.8 million pounds for shallow-water groupers
and 1.02 million pounds for deep-water groupers (GMFMC 2005a). In January 1998, a
permanent two-tier red snapper license limitation was established and allows for 2,000
and 200-pound trip limits (GMFMC 1993). The current total allowable catch (TAC) is
9.12 million pounds, divided between the commercial and recreational fishing sectors.

Both resource managers and industry members have questioned the effectiveness
of quota systems, size limits, and area closures as management tools. Once the red
snapper quota is reached, for example, the directed fishery targets other reef fish and red
snapper becomes a bycatch species. The mortality rates of both discarded (undersize)
target species and non-target species caught on the various gear types remains a pressing

concern. Findings from mark-release mortality studies (Gitschlag and Renaud 1994;
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Schirripa and Legault 1999) indicate variable rates of mortality based on depth and
method of capture.

In December 1993, in cooperation with the commercial fishing industry and the
Gulf of Mexico Fishery Management Council (Gulf Council), NOAA Fisheries
implemented a scientific observer program to characterize the fish trap, bottom longline
and bandit reel fisheries in the U.S. Gulf of Mexico. The primary objective was to
quantify and document release mortality and bycatch levels aboard commercial reef fish
vessels. Catch and effort data for targeted and bycatch species were collected and
analyzed by area, season and gear type. Mortality rates of discarded species were
determined by depth, size, and method of capture. Vessel and gear characteristics,
operational costs, fishing locations, and environmental conditions were analyzed. Initial
and subsequent findings of this research were reported to the Gulf Council (Scott-
Denton and Harper 1995; Scott-Denton 1996).

Stock assessments for both shrimp and reef fish have historically been used to
assess stock strength. Stock assessments are used both nationally and globally to
provide quantifiable levels of allowable take from a single-species or species-complex
fishery. All sources of mortality, including total directed fishing pressure on a stock,
bycatch estimates from observed fisheries and impacts from non-fishery activities
resulting in fishery mortality (e.g., urban development, industrial expansion, flood
control measures, eutrophication, point and non-point pollution, hydroelectric power
operations, oil and gas exploration and development) are required in stock assessment
models (NMFS 1998). Moreover, fish population declines resulting from climatic
change, and predator-prey interactions are all critical components for assessing fishery
stock strength. These data are generally not available due to the lack of limited range
and time series data for affected species (NMFS 1998). In short, mortality rates (i.e.,
quantity of fish removed from the population) are generally estimated, or not
incorporated in stock assessment models. As such, overestimation may result in overly
restrictive management measures; underestimation can result in measures that fail to

adequately protect fishery stocks (NMFS 1998). Sharp et al. (2004) elaborated further to
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state that stock assessments do not consider several of many factors including the
influence of climatic and environmental fluctuations, seismic events, habitat destruction,
predation by migrant species, marine pollution, and invasive species. The authors also
report that there is currently a failure to recognize that most fishing, even in the most
sustainable and precautionary manner, has structural consequences in marine ecosystems
including the composition of fish assemblages. Stock assessment refinement and
ecosystem-based model enhancement required for a holistic approach to management is
gained through many avenues including, but not limited to, the addition of new
information on species-specific catch rates and distribution, improved gear efficiencies,
as well as, the acquisition of knowledge on the many considerations listed by Sharp et al.
(2004).

In this light, based on current management strategies, both the shrimp and reef
fish fisheries are potential candidates for economic extinction if status quo is maintained
(i.e., 9.12 TAC, and stock assessments with 40% reduction rate of red snapper from the
shrimp fishery). Both fisheries are closely related from a management standpoint so that
the concepts of ecosystem-based management with strong economic incentives could
have reduced much of the crisis management going on today.

To illustrate, the Gulf Council implemented a Fishery Management Plan (FMP)
for shrimp and reef fish resources in the Gulf of Mexico in 1981 (GMFMC 1981) and
1984 (GMFMC 1984), respectively. The reef fish FMP included a minimum size
restriction of 13 inches in total length for red snapper and data reporting requirements.
Further legislation involved the complete closure of the directed commercial fishery for
red snapper in 1991 when a quota of 2.04 million pounds was reached, established a 7-
fish bag limit (1.96 million pounds) for the recreational sector, and required 50%
reduction of red snapper by the commercial shrimp fleet operating in the EEZ. From
1993 through 1995, the commercial quota was set at 3.06 million pounds with the
recreational quota at 2.94 million pounds. The minimum size requirement of red
snapper landed increased to 14 inches and 15 inches in total length in 1994 and 1996,

respectively. Through regulatory amendments in 1996, the commercial quota was
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increased to 4.65 million pounds to be landed during two seasons, February and
September. This legislation also increased the recreational quota to 4.47 million pounds
(bag limit of 5 fish at 15 inches in total length). Collectively, this set the TAC at 9.12
million pounds. In January 1998, the minimum size requirement of red snapper landed
was to increase to 16 inches in total length. This was canceled through a November
1997 regulatory amendment, and a 15-inch total length minimum was retained both for
the commercial and recreational fisheries. In 2000, the 16-inch total length minimum
became effective for the recreational sector only. In January 1998, a permanent two-tier
red snapper license limitation was established to replace the temporary red snapper
endorsement system. This system allows for basically the same as the endorsement
system (i.e., 2,000 and 200 pound trip limits based on historical landings and income
derived between 1990 and 1992). As of today, commercial red snapper annual quota of
4.65 million pounds is divided into a spring and fall season. The recreational season
runs from April 21 through October 31, with a quota of 4.47 million pounds, with 4-
fish/person bag limits at a 16-inch minimum size limit. Based on the 2005 red snapper
stock assessment (SEDAR 2005), a reduction in the current quota is anticipated.

The most publicized actions resulting from the 1996 reauthorization of the
Magnuson-Stevens Act relative to the Gulf of Mexico red snapper stock involved (1)
empowering the NMFS Southeast Regional Administrator (RA) to close the recreational
fishery in the EEZ when the quota was reached (first closure in 1997); (2) defining what
constituted "Essential Fish Habitat"; and (3) mandating the Secretary of Commerce (and
tasked to NOAA Fisheries) to respond to recommendations set forth by an independent
red snapper peer review panel.

The congressionally-mandated independent red snapper peer review panel
recommended improved data collection and stock assessment methods in order to
improve the current science and management of red snapper in the Gulf of Mexico
(MRAG Americas 1999). These included improvement in data to assess bycatch in the
shrimp fishery, better shrimp effort estimates, statistically designed data collection

programs to avoid opportunistic samplings, and non-reported landings. The panel
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concluded that fishery observers were needed on all vessels involved with the fishery to
quantify catch and associated bycatch, and release mortality.

One such observer program, a component of the large-scale program that was
implemented in 1992, was conducted in the summer of 1998 regarding the Gulf
Council’s recommendation of maintaining the 1998 TAC of 9.12 million pounds. This
TAC was higher than the allowable biological catch range (ABC) of 3 to 6 million
recommended by the Gulf Council's Reef Fish Stock Assessment Panel and the
independent peer review panel (MRAG Americas 1999). According to the authors, the
Gulf Council based this decision on the 1998 proposed legislation that mandatory BRDs
in the shrimp fishery would reduce red snapper mortality by 60%. Given this reduction,
the Gulf Council concluded that a 9.12 million pound TAC would best balance the
biological, social and economics of the fishery while providing optimum benefits to the
nation (MRAG Americas 1999). NOAA Fisheries agreed to keep the 9.12 million TAC,
based on a BRD efficiency rate of between 50% and 60%; thus, 6.0 million pounds
would be released during the first season, and the remaining 3.12 million pounds would
be released if NOAA Fisheries could validate a reduction of 50%-60% of juvenile
snapper mortality in shrimp fishery (MRAG Americas 1999). In response, NOAA
Fisheries instituted mandatory BRDs, observers, logbooks and vessel monitoring
systems (VMS) units for the Gulf of Mexico shrimp fishery in April 1998. Efforts to
place observers, logbooks and VMS units on randomly selected shrimp vessels were met
with a high refusal rate from the fishing industry. Based on observer safety concerns
and the lack of an enforcement mechanism for a non-permitted fishery, the mandatory
program became a voluntary charter program.

The combined BRD efficiency reduction rate derived from the non-random
observer effort did not show the 50% to 60% reduction needed to release the remaining
3.12 million pounds TAC (MRAG Americas 1999). The remaining TAC, however, was
released based on the recommendation made by NOAA Fisheries that the BRD

reduction criterion could be achieved within two years (MRAG Americas 1999).
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The shrimp trawl observer program continues through today. Observers are
placed on commercial shrimp vessels through a voluntary mechanism. Based on these
data, five BRD designs are currently certified for use in federal waters in the Gulf of
Mexico and southeastern Atlantic including the fisheye, expanded mesh, extended
funnel, Gulf fisheye and the Jones-Davis. The majority (>99%) of the Gulf fleet uses the
Gulf fisheye.

Using 2001-2003 BRD evaluation data from this program, two assessments of
BRD effectiveness were conducted by NOAA Fisheries (NMFS 2006a). Results from
both of these assessments revealed much lower reduction rates. The 2004 assessment
revealed that the red snapper reduction rate was 11.7%, substantially lower than the
mandate (NMFS 2006a).

Throughout the years, bycatch reduction in the shrimp fishery has remained a
contentious issue. In light of the 1998 management decisions, the Texas Shrimp
Association filed suit against the Secretary of Commerce on May 8, 1998, challenging
(1) NOAA Fisheries final BRD regulations; (2) TAC of 9.12 million pounds; (3)
observer and logbook requirements; and (4) release of the remaining TAC allocation of
3.12 million pounds that NOAA Fisheries summer 1998 research concluded that BRDs
did not meet the established red snapper mortality reduction criterion. Other lawsuits
have since been filed over the current shrimp and red snapper management systems
including Florida Wildlife Federation against the Department of Commerce challenging
why NOAA Fisheries did not require BRDs in the EEZ off Florida (BRDs are now
required). Most recently, on March 29, 2005, the Coastal Conservation Association
(CCA), based on the 11.7% reduction findings, filed a petition to stop overfishing of red
snapper by the commercial shrimp trawl fishery (CCA 2005). The Ocean Conservancy
and Gulf Restoration Network have filed similar suits (SERO 2006b).

Based on the number of operating units, the commercial shrimp industry is the
largest and most valuable fishery in the U.S. southeast region, and until recently, one of
only a few commercial fisheries not required to have a federal permit. Amendment 11 to

the Gulf shrimp FMP required all commercial shrimp vessels operating in federal waters
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of the Gulf of Mexico to obtain a renewable federal permit. That permit requirement
became effective December 5, 2002.

Both the shrimp and reef fish industry have experienced economic hardship.
Relative to the shrimp fishery, global imports have flooded the U.S. market with low-
cost, pond-reared shrimp. This in turn has significantly decreased the price of domestic
trawl-caught shrimp to a record low. Combined with increased diesel and insurance
prices, natural disasters, maintenance and more stringent regulations for TEDs and
BRDs, numerous vessels have been sold, repossessed, or tied to the dock. The
combination of these effects has lowered effort, but there remains a question as to how
much more shrimping reduction is required to meet an acceptable rate of red snapper
fishing mortality.

In response to these initial and subsequent concerns, NOAA Fisheries developed
and implemented observer programs from 1992 and continuing through the present to
quantify species-specific fishery catch rates, including sea turtles, by area and season
from the commercial shrimp and reef fish fisheries. Further, the development and

commercial evaluation of BRDs in the shrimp fishery remains a paramount objective.

METHODS
Observer Coverage

Fishery observers were placed aboard commercial shrimp and reef fish vessels
operating in the U.S. southeastern region, from the Carolinas through Texas. Sampling
effort allocation was based on current effort trends for all areas. The target species of
the shrimp fishery are penaeid shrimp, with peak effort occurring from May through
December. The predominant target species of the reef fish fisheries are groupers and
snappers. The allocation of sampling by area for reef fish vessels was based on

availability of vessels and current effort trends.
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Fishery Data Collection

Vessel length, hull construction material, gross tonnage, engine horsepower and
crew size were obtained for each vessel. For each trawl haul or set (the location of gear
placement at a defined time) the type, number and construction material of the fishing
gear was recorded.

Latitude, longitude, depth, and environmental parameters were recorded at the
start of each tow or set. The time the gear remained in the water (soak or fishing time)
was calculated.

For the shrimp fishery, observers collected data for bycatch characterization and
for the evaluation of specific BRD designs. Onboard data collection for the purpose of
bycatch characterization consisted of sampling trawl catches taken from shrimp vessels
during commercial operations. Characterization projects involved collecting fishery-
specific data from one randomly selected net for each tow. Nets trailing behind the try
net (a small net used to intermittently test for concentrations of shrimp) were not
sampled. The catch from the selected net was placed into a partitioned area (e.g.,
separated from the catch from the remaining nets). The catch was then mixed, shoveled
into baskets, and a total weight obtained. A subsample (approximately 20% of the total
catch weight from the selected net) was processed for species composition. Species
weight and number were obtained from the subsample. For BRD evaluation trials,
observations were conducted aboard cooperative shrimp vessels during commercial
operation in areas and seasons primarily of known juvenile red snapper abundance.
Comparisons of catch data for nets equipped with BRD/TED gear combinations
(experimental) versus nets with the same type of TED (control) were conducted.
Experimental and control nets were alternated from starboard to port outboard nets to
reduce net and side biases. Detailed measurement and written description of BRD, TED,
and net type, construction, installation, webbing, and other associated gear
characteristics were recorded at the start and end of each trip, or when adjustments were
made. The total catch weight, counts and weights of shrimp and red snapper were

obtained from each net. A subsample of approximately 32 kg from each net
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(experimental and control) was processed for a modified bycatch characterization, time
permitting. A modified characterization consisted of processing selected species (or
taxa) of finfish with the remaining subsample grouped into one of the following
categories: non-penaeid shrimp crustaceans, fish, non-crustacean invertebrates, and
debris (e.g., rocks, logs, trash). For all sampled tows, red snapper FL. measurements
were recorded.

The condition and fate of fish and invertebrates were observed and recorded in
generalized categories (more than 50% alive, or more than 50% dead). Predators
observed in the area upon discard were documented as sharks, dolphins, seabirds and
other fish.

For the commercial reef fish vessels (i.e., fish trap, bottom longline and bandit
reel), fishery-specific data were obtained from each set. Non-target and undersized
target species were processed first, recording length, weight and fate prior to release
(alive, dead, or unknown). A fish was determined to be alive if it swam, dead if it
floated, and unknown if the fate could not be determined (i.e., erratic swimming).
Beginning in 1995, the condition of the fish when brought onboard was recorded and
includes the following categories: (1) live - normal appearance with no air expansion;
(2) live - air bladder expansion; (3) live - eyes protruding; (4) live - with both air bladder
expansion and eyes protruding; (5) dead when brought onboard; or (6) unknown or not
recorded. Air bladders of live fish were punctured in the same manner as demonstrated
by the captain and crew. Retained species were processed, recording length and weight.

For all projects, sightings or capture of sea turtles were documented in
accordance with the Cooperative Marine Turtle Tagging Program protocol (SEFSC
2006). Sea turtle species, date, location, method of capture, status, carapace

measurements and tag numbers placed on specimens were recorded.

Statistical Treatment and Analysis
For the shrimp fishery, overall catch rates, or catch-per-unit effort (CPUE), are

presented for all years, areas, seasons and depths. Species total weights and numbers
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were extrapolated from subsample weight to the total catch weight, and are also based on
one net per tow. Total weight and number extrapolation were derived by multiplying the
sample weight (or number) of the species of interest by the total weight of the sampled
net, divided by the subsample weight. For rare species, all specimens were removed
from the net, and no extrapolation was required. In the absence of a weight or number
for a given species the entire tow was set aside from the analysis.

Unique species, family, taxa, etc. (now referred to as species) were recorded.
Specimens were identified to the species level for bycatch characterization efforts. For
BRD trials species were placed into the following categories: penaeid shrimp, non-
penaeid shrimp crustaceans, grouped fish, non-crustacean invertebrates, and debris (e.g.,
rocks, logs, trash).

For the reef fish fishery, no extrapolations were done. Release mortality was
assessed based on all sampled fish.

Biological measurements were recorded in metric units. Vessel, gear and depth
measurements followed current standards for the fisheries as related to relevant

regulatory mandates (i.e., U.S. system equivalents).

RESULTS
Southeastern Shrimp Fishery

In February 1992, NOAA Fisheries in cooperation with the Foundation and the
Gulf of Mexico and South Atlantic Fishery Management Councils initiated the large-
scale observer program for the southeastern shrimp fishery. Since the program’s
implementation, more than 150 BRD and TED combinations have been evaluated.
Currently five BRDs and 20 TED designs are certified for use in the U.S. Gulf of
Mexico and southeastern Atlantic shrimp fishery based on data collected from this
program. From 1992 through 2005, data from approximately 27,868 tows (Figure 1)
were collected during 1,591 trips (15,585 sea days), with more than 130,000 hours of

trawling observed.
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Figure 1. Distribution of sampling effort (tows) in the U.S. southeastern region. Based
on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp
fishery from 1992 through 2005.

NOAA Fisheries and the Foundation provided the greatest levels of observer
coverage (i.e., sea days of observations) during the study period. Texas Shrimp
Association, North Carolina Division of Marine Fisheries, and Georgia Department of
Natural Resources also collected data from commercial shrimp vessels and contributed

to the shrimp trawl bycatch database.

Sampling Effort by Trips and Sea Days
From computerized trip report data, 1,591 trips were completed in the U.S. Gulf

of Mexico and southeastern Atlantic from February 1992 through December 2005 during

15,585 sea days of observations. Eight hundred-sixty trips (13,924 sea days) operated in
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the Gulf of Mexico, with an average trip length of 18.1 days. Seven hundred-eleven
trips (1,661 sea days) occurred off the east coast, with average trip length of 2.8 days.

Annual observer coverage levels were less than 1% of the total shrimp effort in
all years with the exception of 2002. The number of sea days varied from 1992 through
2005 (Figure 2), and was directly related to the amount of funding received. Coverage
levels were highest in 2002 with 3,101 sea days, followed by 1998 with 1,472 sea days.
In 2003 and 2004, approximately 1,410 and 1,328 days, respectively, were observed. In
1994 and 1993, coverage levels were 1,235 and 1,228 sea days, respectively. In all other
years during the study period, coverage was less than 1,000 sea days. The lowest

coverage occurred in 1996 with 300 sea days.

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year

Figure 2. Number of sea days completed by year for the Gulf of Mexico and
southeastern Atlantic. Based on observer coverage of the U.S. Gulf of Mexico and
southeastern Atlantic shrimp fishery from 1992 through 2005.

Sea day coverage in the Gulf of Mexico was substantially higher (note y-axis
values when comparing figures) than for waters off the southeastern Atlantic. A total of

13,924 sea days was completed during the study period (Figure 3). Observer coverage
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occurred off Texas, Louisiana and off the west coast of Florida in all years. Typically,
Alabama/Mississippi coverage was lower, except in 2002, and more variable as
compared with the other states. An annual trend was evident and involved higher
coverage off Texas and Louisiana in summer and fall, and off southwest Florida in
winter and early spring. In addition, the greatest concentrated effort occurred annually
off Texas after the opening of the Texas Closure (typically in effect from May 15

through July 15 in each year).
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Figure 3. Sea days completed by year and state in the Gulf of Mexico. Based on
observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery
from 1992 through 2005.

A total of 1,661 sea days of observations was completed in waters off the
southeastern Atlantic (Figure 4). Highest coverage for North Carolina occurred from
1992 through 1994. Coverage off South Carolina and Georgia was fairly consistent

through 2000. Increased coverage off the east coast of Florida occurred from 2001
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through 2003, with increased monitoring of the rock shrimp fishery that also retained

penaeid shrimp.
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Figure 4. Sea days completed by year and state in waters off the southeastern Atlantic.
Based on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic
shrimp fishery from 1992 through 2005.

Collectively, based on the number of sea days, coverage was greatest off
Louisiana at 32%, followed by Texas at 30%, west coast of Florida at 14%,
Alabama/Mississippi at 13%, Georgia and South Carolina at 3% each, and the east coast
of Florida and North Carolina each at 2%. The number of sampled tows by state

followed a similar pattern.
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Sampling Effort by Tows
For the Gulf of Mexico, 23,718 tows were sampled from 1992 through 2005

(Figure 5). Samples were processed from each Gulf state in all years, with the exception

of 1995, when no samples were obtained off Alabama/Mississippi.
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Figure 5. Number of tows sampled by year and state in the Gulf of Mexico. Based on
observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery

from 1992 through 2005.

A total of 3,533 tows was sampled off the east coast during the study period
(Figure 6). North Carolina had the highest number of tows processed during 1992
through 1994. Both Georgia and South Carolina had tows sampled in most years, with
highest effort in 1997. East Florida had samples in all years, with the exceptions of
1999, 2000, 2004, and 2005.
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Figure 6. Number of tows sampled by year and state off the southeastern Atlantic.
Based on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic
shrimp fishery from 1992 through 2005.

Vessels, Gear and Tow Characteristics

Two hundred sixty-two vessels participated in the study. Overall vessel length
ranged from 36 to 98 feet (74.4 + 10.0 s.d.). One hundred forty-six vessels contained ice
holds, 106 had some freezer capacity, and 10 had unidentified cold storage. The
majority of vessels (139) were steel hulls, followed by 87 of wood, 31 of fiberglass, 4 of
wood and fiberglass, and one of aluminum. Engines averaged 414.0 hp. Crew size,
including the captain, ranged from 1 to 5 individuals.

The number of nets pulled per tow varied from 1 to 4 nets (3.6 + 0.8 s.d.). More
nets per vessel were pulled in Gulf of Mexico (3.8 + 0.5 s.d.) than off the southeastern
Atlantic (2.9 + 1.0 s.d.). For both areas, headrope length, on a per net basis, ranged from
15.3 to 85.0 feet with an average of approximately 48.3 feet (+ 8.9 s.d.). In the Gulf of
Mexico, headrope length ranged from 20.3 to 77.3 feet (48.1 + 7.9 s.d). Off the
southeastern Atlantic, headrope length ranged from 15.3 to 85.0 feet (49.6 + 13.9 s.d).
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Among all projects, tow time ranged from 0.1 to 20.5 hours (4.8 + 2.4 s.d.). Tow
times were longer in the Gulf of Mexico (5.2 + 2.3 s.d.) than off the southeastern
Atlantic (2.4 + 1.5 s.d.) Setting aside non-TED equipped nets towed in waters of < 15
fathoms (i.e., tow time restricted), tow times averaged 5.3 hours (+ 2.2 s.d.) for all
projects and areas.

Based on starting latitude and longitude coordinates, 29% of tows occurred in
waters of < 10 fathoms, with 71% of tows in offshore waters > 10 fathoms. For all

projects combined, tow depth ranged from 0.3 to 73.2 fathoms (18.1 + 12.3 s.d.).

Extrapolated Species Composition — Percent and CPUE by Categories

Weight extrapolations from species composition samples by category for bycatch
characterization and BRD/TED evaluation projects for all years, seasons, and depths for
the Gulf of Mexico and southeastern Atlantic are presented in Figure 7. Approximately
2.9 million kilograms of total catch were obtained from 16,908 nets during 94,117 hours
of trawling in the Gulf of Mexico. In the southeastern Atlantic, more than 214.4
thousand kilograms of catch were recorded from 3,145 nets during 7,749 hours of
observations. Catch rates were higher in the Gulf of Mexico (30.8 kg/hr) as compared
with the southeastern Atlantic (27.7 kg/hr). Discards to landings ratios were 5.18 and
3.20 for the Gulf of Mexico and southeastern Atlantic, respectively.

In the Gulf of Mexico, fish species dominated the catch by weight at 65%,
followed by penaeid shrimp at 16%, non-penaeid shrimp crustaceans at 13%, non-
crustacean invertebrates at 4%, and debris at 1%. CPUE in kilograms per hour by
category was 20.1 for fish, 5.0 for penaeid shrimp, 4.1 for crustaceans, 1.2 for
invertebrates, and 0.4 for debris.

Similarly, in the southeastern Atlantic, fish species dominated the catch by
weight at 47%, followed by penaeid shrimp at 24%, invertebrates at 18%, crustaceans at
8%, and debris at 3%. CPUE in kilograms per hour by category was 13.0 for fish, 6.6

for penaeid shrimp, 5.1 for invertebrates, 2.1 for crustaceans, and 0.8 for debris.
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Figure 7. Percent species composition by weight and category for the Gulf of Mexico
and southeastern Atlantic. Based on observer coverage of the U.S. Gulf of Mexico and
southeastern Atlantic shrimp fishery from 1992 through 2005, n = nets sampled.

Extrapolated Species Composition — Percent and CPUE by Weight

Weight extrapolations for bycatch characterization efforts for all years, seasons,
and depths for the Gulf of Mexico and southeastern Atlantic are presented for dominant
species. Percent and CPUE for 651 species collected in the Gulf of Mexico, and 391
species obtained in southeastern Atlantic are given in Appendix A, Tables Al and A2,
respectively.

Based on a per net basis, approximately 227.4 thousand kilograms were caught
from 1,482 tows during 7,697 hours of trawling in the Gulf of Mexico. The majority of
tows occurred in Florida at 50%, followed by Louisiana at 24%, Texas at 23% and
Alabama/Mississippi at 3%. In the southeastern Atlantic, more than 48.6 thousand
kilograms were obtained from 445 tows during 1,249 hours of observations. South
Carolina collections comprised the majority of tows at 33%, followed by North Carolina

at 30%, Georgia at 28% and the east coast of Florida at 9%.
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Weight extrapolations for dominant species (> 0.6 kg/hr) in the Gulf of Mexico
from bycatch characterization samples for all years, areas, seasons and depths are
presented in Figure 8. Longspine porgy (Stenotomus caprinus) comprised
approximately 9% of the total catch, followed by Atlantic croaker (Micropogonias
undulatus), pink shrimp (Farfantepenaeus duorarum), and brown shrimp
(Farfantepenaeus aztecus) each at 7%, inshore lizardfish (Synodus foetens) at 6%,
iridescent swimming crab (Portunus gibbesii) at 4%, and lesser blue crab (Callinectes
similis), blotched swimming crab (Portunus spinimanus), and Gulf butterfish (Peprilus
burti) each at 2%. All other species (642) combined comprised 54% of the total weight.
CPUE in kilograms per hour by dominant species was 2.8 for longspine porgy, 2.1 for
Atlantic croaker and pink and brown shrimp, 1.6 for inshore lizardfish, 1.0 for iridescent
swimming crab, and 0.6 each for lesser blue crab, blotched swimming crab, and Gulf

butterfish.

n=1,482
Longspine Porgy(9%)

Atlantic Croaker(7%)
Pink Shrimp(7%)

Other (54%) Brown Shrimp(7%)

Inshore Lizardfish(6%)

Iridescent Swimming Crab(4%)

Lesser Blue Crab(2%)
Blotched Swimming Crab(2%)
Gulf Butterfish(2%)

Figure 8. Percent species composition by weight for the Gulf of Mexico. Based on
observer coverage of the U.S. Gulf of Mexico shrimp fishery from 1992 through 2005; n
= tows.

Figure 9 depicts weight extrapolations for dominant species (> 1.5 kg/hr) for the

southeastern Atlantic. Atlantic croaker, spot (Leiostomus xanthurus), and cannonball
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jellyfish (Stomolophus meleagris) accounted for approximately 9% each of the total
catch, followed by white shrimp (Litopenaeus setiferus) and debris each at 7%, brown
shrimp at 6%, jellyfish (Class Scyphozoa) at 5%, and star drum (Stellifer lanceolatus)
and Atlantic menhaden (Brevoortia tyrannus) each at 4%. Approximately 310 species
combined comprised the remaining 41% of the total weight. Overall, weakfish
comprised approximately 1% of the total catch in the southeastern Atlantic. CPUE in
kilograms per hour by species was 3.6 for Atlantic croaker, 3.4 for spot, 3.3 for
cannonball jellyfish, 2.8 for white shrimp, 2.6 for debris, 2.2 for brown shrimp, 2.8 for

jellyfish class, 1.6 for star drum, and 1.5 for Atlantic menhaden.

n =445
Atlantic Croaker(9%)

Spot(9%)
Other(41%)

Cannonball Jellyfish(9%)

White Shrimp(7%)

Debris (7%)

Atlantic Menhaden(4%)

Star Drum(4%) _ Brown Shrimp(6%)
Jellyfish Class(5%)

Figure 9. Percent species composition by weight for the southeastern Atlantic. Based
on observer coverage of the U.S. southeastern Atlantic shrimp fishery from 1992
through 2005; n = tows.

Extrapolated Species Composition — Percent and CPUE by Number

Extrapolated numbers as related to the total weight for bycatch characterization
efforts for all years, seasons, and depths for the Gulf of Mexico and southeastern
Atlantic are given for dominant species. As previously mentioned, tows where no
counts were obtained for a given species were set aside for the purpose of this analysis.

Similarly, debris counts were entered as a default of one and accounted for less than 1%
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based on one unit of debris for each tow where present. Approximately 7.5 million
organisms were caught in 957 tows during 5,176 hours of trawling in the Gulf of
Mexico. In the southeastern Atlantic, more than 780.0 thousand organisms were
obtained from 229 tows during 566 hours of observations.

Number extrapolations for dominant species (> 40 no/hr) collected in the Gulf of
Mexico (Figure 10) indicate that longspine porgy comprised 14% of the total catch,
followed by brown shrimp at 9%, sugar shrimp (Trachypenaeus sp.), pink shrimp and
iridescent swimming crab each at 6%, Atlantic croaker and longspine swimming crab
(Portunus spinicarpus) each at 5%, and lesser blue crab and mantis shrimp (Squilla sp.),
each at 3%. All other species combined comprised 44% of the total number. CPUE in
numbers per hour were 197 for longspine porgy, 129 for brown shrimp, 90 for sugar
shrimp, 82 for pink shrimp, 80 for iridescent swimming crab, 74 for Atlantic croaker, 67

for longspine swimming crab, 49 for lesser blue crab, and 42 for mantis shrimp.

n =957

Longspine Porgy(14%)

Other(44%) Brown Shrimp(9%)

Sugar Shrimp (6%)

Pink Shrimp(6%)

Iridescent Swimming Crab(6%)
Mantis Shrimp Genus(3%) Atlantic Croaker(5%)
Lesser Blue Crab(3%) Longspine Swimming Crab(5%)
Figure 10. Percent species composition by number for the Gulf of Mexico. Based on
observer coverage of the U.S. Gulf of Mexico shrimp fishery from 1992 through 2005; n
= tows.
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Figure 11 denotes number extrapolations for dominant species (> 35 no/hr) for
the southeastern Atlantic. By number, spot accounted for approximately 13% of the
total catch, followed by brown shrimp at 11%, white shrimp at 9%, Atlantic croaker at
8%, cannonball jellyfish at 6%, pink shrimp and star drum both at 5%, jellyfish at 4%,
and blue crab (Callinectes sapidus) at 3%. Other species accounted for 34% of the total
catch. Corresponding CPUE in numbers per hour by species were 184 for spot, 156 for
brown shrimp, 131 for white shrimp, 108 for Atlantic croaker, 85 for cannonball

jellyfish, 76 for pink shrimp, 67 for star drum, 62 for jellyfish, and 37 for blue crab.

n =229

Spot (13%)

Other(34%)

Brown Shrimp(11%)

White Shrimp (9%)

Blue Crab(3%)
Jellyfish Family(4%) Atlantic Croaker(8%)

Star Drum(5%) Cannonball Jellyfish(6%)
Pink Shrimp(5%)

Figure 11. Percent species composition by number for the southeastern Atlantic. Based

on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp
fishery from 1992 through 2005; n = tows.

Sample size used for extrapolation purposes is different between weight and

number. Thus comparison of weight and number estimates was not possible.

Gulf of Mexico Species Composition by State — Percent and CPUE

Weight extrapolations for dominant species in the Gulf of Mexico by state area

from bycatch characterization samples for all years, seasons and depths were assessed.
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The number of sampled tows varied, as well as the number of unique species captured in
each state area.

Approximately 57.4 thousand kilograms were caught in 337 tows during 2,051
hours of trawling off Texas. Three hundred-six unique species were identified. By
weight, longspine porgy accounted for approximately 16% of the total catch, followed
by brown shrimp at 15%, Atlantic croaker at 12%, inshore lizardfish at 6%, lesser blue
crab at 5%, Gulf butterfish at 4%, spot at 3%, and sugar shrimp and brown rock shrimp
(Sicyonia brevirostris) each at 2%. Other species accounted for 36% of the total catch.
Corresponding CPUE in kilograms per hour by dominant species was 4.6 for longspine
porgy, 4.1 for brown shrimp, 3.3 for Atlantic croaker, 1.7 for inshore lizardfish, 1.4 for
lesser blue crab, 1.0 for Gulf butterfish, 0.7 for spot, and 0.6 for both sugar shrimp and
brown rock shrimp.

Off the coast of Louisiana more than 72.3 kilograms were caught in 360 tows
during 2,267 hours of trawling. Two hundred ninety-five species were documented.
Longspine porgy comprised 15% of the total catch by weight, followed by Atlantic
croaker at 12%, brown shrimp at 10%, inshore lizardfish at 8%, sand seatrout
(Cynoscion arenarius), gulf butterfish, and hardhead catfish (Arius felis) each at 3%, and
lesser blue crab and white shrimp each at 2%. Other species accounted for 43% of the
remaining catch. CPUE for longspine porgy was 4.7, followed by Atlantic croaker at
3.8, brown shrimp at 3.1, inshore lizardfish at 2.5, sand seatrout at 1.1, Gulf butterfish,
hardhead catfish and lesser blue crab at 0.8, and white shrimp at 0.7.

Off the coasts of Alabama/Mississippi approximately 10.4 thousand kilograms
were caught from 47 tows during 200 hours of trawling. Two hundred-three unique
species were recorded. Longspine porgy and Atlantic croaker accounted for 11% each
of the total catch, followed by inshore lizardfish at 5%, sand seatrout, mantis shrimp,
brown shrimp and lesser blue crab each at 4%, and bigeye searobin (Prionotus
longispionosus) and longspine swimming crab each at 3%. Other species comprised
50% of the remaining catch. Corresponding CPUE in kilograms per hour for dominant

species was 5.9 for longspine porgy, 5.6 for Atlantic croaker, 2.5 for inshore lizardfish,
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2.3 for sand seatrout, 2.2 each for mantis shrimp and brown shrimp, 1.9 for lesser blue
crab, 1.8 for bigeye searobin, and 1.5 for longspine swimming crab.

Approximately 87.3 thousand kilograms of catch from 738 tows during 3,178
hours of trawling were obtained waters off the west coast of Florida. Five hundred
forty-five unique species were identified. By weight, pink shrimp accounted for 18% of
the total catch, followed by iridescent swimming crab at 8%, blotched swimming crab at
5%, sand perch (Diplectrum formosum), sponge phylum (Porifera), and inshore
lizardfish each at 4%, and dusky flounder (Syacium papillosum), pinfish (Lagodon
rhomboides), and leopard searobin (Prionotus scitulus) each at 3%. All other species
combined accounted for 49% of the total catch. CPUE was 4.9 for pink shrimp, 2.2 for
iridescent swimming crab, 1.4 for blotched swimming crab, 1.2 for sand perch, 1.1 for
sponge, 1.0 for inshore lizardfish, 0.8 each for both dusky flounder and pinfish, and 0.7

for leopard searobin.

Southeastern Atlantic Species Composition by State — Percent and CPUE

Weight extrapolations for dominant species in the southeastern Atlantic by state
from bycatch characterization samples for all years, seasons and depths were examined.
Again, the number of tows off each state was variable, ranging from 38 off the east coast
of Florida to 149 off South Carolina.

Off the east coast of Florida approximately 9.2 thousand kilograms were caught
in 38 tows during 174 hours of trawling. One hundred sixty-two unique species were
identified. Atlantic croaker accounted for 23% of the total catch, followed by spot at
9%, silver seatrout (Cynoscion nothus) and southern kingfish (Menticirrhus americanus)
each at 7%, white shrimp at 5%, iridescent swimming crab at 4%, jellyfish (Class) at
3%, and inshore lizardfish and Spanish mackerel (Scomberomorus maculatus) each at
2%. Other species accounted for 37% of the remaining catch. CPUE in kilograms per
hour for dominant species was 12.1 for Atlantic croaker, 5.0 for spot, 3.9 for silver
seatrout, 3.7 for southern kingfish, 2.8 for white shrimp, 1.9 for iridescent swimming

crab, 1.7 for jellyfish, 1.2 for inshore lizardfish, and 1.1 for Spanish mackerel.
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Approximately 14.1 thousand kilograms were caught in 125 tows during 395
hours of trawling off Georgia. One hundred seventy-seven unique species were
documented. By weight, debris comprised 15% of the total catch, followed by white
shrimp at 10%, Atlantic menhaden at 9%, spot and star drum each at 8%, Atlantic
croaker at 6%, and jellyfish (Class), penaeid shrimp and southern kingfish each at 4%.
Other species accounted for 32% of the total catch. Corresponding CPUE in kilograms
per hour was 5.3 for debris, 3.6 for white shrimp, 3.2 for Atlantic menhaden, 2.8 for spot
and star drum, 2.1 for Atlantic croaker, 1.6 for jellyfish and penaeid shrimp, and 1.4 for
southern kingfish.

Off the coast of South Carolina more than 21.0 thousand kilograms were caught
in 149 tows during 466 hours of trawling. One hundred sixty-four unique species were
recorded. Cannonball jellyfish accounted for 20% of the total catch, followed by brown
shrimp at 10%, jellyfish (Family) at 9%, spot, white shrimp and jellyfish (Class) each at
7%, Atlantic croaker and debris each at 5%, and star drum at 4%. Other species
combined comprised 28% of the total catch. CPUE in kilograms per hour for dominant
species was 8.9 for cannonball jellyfish, 4.3 for brown shrimp, 3.9 for jellyfish (Family),
3.3 for spot, 3.2 for white shrimp, 2.9 for jellyfish (Class), 2.3 for Atlantic croaker, 2.1
for debris, and 1.7 for star drum.

Approximately 4.4 thousand kilograms were caught in 133 tows during 213.4
hours of trawling off the coast of North Carolina. One hundred twenty-eight unique
species were identified. Blue crab dominated at 17%, followed by spot at 16%, pink
shrimp, Atlantic croaker, and brown shrimp at 11% each, pinfish at 7%, white shrimp
and pigfish (Orthopristis chrysoptera) both at 3% each, and inshore lizardfish at 1%.
Other species accounted for 20% of the remaining catch. CPUE in kilograms per hour
by dominant species was 3.4 for blue crab, 3.3 for spot, 2.3 for pink shrimp, Atlantic
croaker and brown shrimp, 1.4 for pinfish, 0.6 for both white shrimp and pigfish, and 0.2

for inshore lizardfish.
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Fishery observers, for the most part, measured all red snapper present from the

nets selected for sampling. From 1992 through 2005, approximately 313,470 red

snapper were processed. The majority of captures occurred in the Gulf of Mexico with

only a small fraction (<0.01%) being recorded in the southeastern Atlantic (Figure 12).

Approximately 62% of red snapper based on length frequency data were off Texas,

followed by Louisiana at 27%, and Alabama at 10%. All other states combined

represented less than 1%. There was unequal sampling between areas and states that

may account for the percent differences observed (i.e., more red snapper counted where

sampling was greater).
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Figure 12. Location and size classes based on red snapper length frequency data. Based
on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp

fishery from 1992 through 2005; n = individuals.
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Based on FL measurements of 313,470 red snapper (Figure 13), the mean length
was 127.5 mm (+ 48.2 s.d.), and ranged from 5 to 963 mm (127.5 + 48.2 s.d). The
median length was 118 mm. The size class with the greatest number recorded was 105 -
125 mm at 21%, followed by 85 - 105 mm at 19%, 125 — 145 mm at 15%, 65 - 85 mm at
12%, 145 -165 mm at 9%, 165 - 185 mm at 7%, and 185 - 205 mm at 6%. All other size

classes contained less than 5% by number.
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Figure 13. Frequency distribution of red snapper by size class. Based on observer
coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992
through 2005; n = individuals.

The frequency distribution of red snapper by month is depicted in Figure 14.

Based on total number, notable recruitment of red snapper to the shrimp fishery started
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in August (17%), increased progressively through September (19%) and October (19%),
with a decline evident in November (13%) and December (6%). From January through

June, occurrence by month was low (<5%).

Number of Fish

Figure 14. Frequency distribution of red snapper by size class and month. Based on

observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery
from 1992 through 2005.

Among all seasons, the greatest concentration of red snapper by depth, based on

length measurements, occurred between 10 and 40 fathoms (Figure 15). Approximately
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43% of red snapper were between 10 and 20 fathoms, followed by 37% between 20 and
30 fathoms, and 15% between 30 to 40 fathoms.

35000

Number of Fish

10-20  Depth (fm)

Figure 15. Frequency distribution of red snapper by size class and depth. Based on
observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery
from 1992 through 2005.

Average length by 10-fathom depth and area strata is presented in Figure 16.
Average lengths in millimeters were grouped in class intervals of 66 —120, 120 —140,
140-165, 165-219, and 219-297. All classes were represented in all states; however, the
number of observations in each cell was highly variable. The general trend observed

was smaller red snapper in shallower waters with larger individuals occurring in deeper

areas.
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Figure 16. Average lengths of red snapper by 10-fathom depth and area strata. Based
on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp
fishery from 1992 through 2005.

Condition and Fate of Organisms Discarded

The condition and fate of fish and invertebrates observed from 1997 through
2005 from the Gulf of Mexico and southeastern Atlantic were recorded in generalized
categories (i.e., more than 50% alive, or more than 50% dead); organisms observed
feeding on discarded catch were documented as sharks, dolphins, seabirds and other fish.
Visual observations were recorded prior to discarding the bycatch. The majority (96%)
of net observations occurred in the Gulf of Mexico.

Percentages and number of observations for fish and invertebrates by alive versus
dead categories are depicted in Figure 17. The number of observations varied for fish
and invertebrates.

Based on observed estimates, 11% of fish species were documented in the alive
category. Tow times ranged from 0.1 to 15.0 hours (4.8 + 2.0 s.d.). Approximately 73%
of these observations were in offshore waters, with the greatest percentage (38%)

occurring in September through December. Conversely, 89% of fish were reported in
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the dead category. Tow times ranged from 0.1 to 20.5 (5.3 + 1.9). The majority (48%)
of these observations occurred between May and August in offshore waters (78%).

Approximately 52% of invertebrate species were classified as alive. The mean
tow time was 5.1 (+ 1.9 s.d) and ranged from 0.1 to 15.0 hours. The majority (41%) of
the observations occurred from May to August in offshore waters (79%). For those
observations (48%) with invertebrates reported in the dead category, tow times ranged
from 0.1 to 20.5 (5.3 + 2.0 s.d.), with the greatest concentration of effort from May to
August (53%) in offshore waters (76%).

[] Alive [l Dead

30000 n = 28,527 n=28,139

Number of Nets Observed

Fish Invertebrates

Figure 17. Condition of organisms prior to discard from shrimp vessels under
commercial operation in the U.S. Gulf of Mexico and southeastern Atlantic shrimp
fishery. Based on observer coverage of the U.S. Gulf of Mexico and southeastern
Atlantic shrimp fishery from 1992 through 2005.

The absence or presence of organisms feeding on discarded bycatch is denoted in

Figure 18. As above, the number of observations varied. Within each category, seabirds
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were reported most frequently (49%), followed by dolphins (34%), other fish (20%) and
sharks (12%).
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Figure 18. Predators observed feeding on bycatch discards from shrimp vessels under
commercial operation in the U.S. Gulf of Mexico and southeastern Atlantic shrimp
fishery. Based on observer coverage of the U.S. Gulf of Mexico and southeastern
Atlantic shrimp fishery from 1992 through 2005.

Commercial Reef Fish Fishery

Observer coverage of the commercial reef fish fishery operating primarily off the
west coast of Florida, and to a lesser extent off Louisiana was conducted between 1993
through 1995, during 289 days at sea. NOAA Fisheries observers (10) collected data
from 576 sets aboard fish trap vessels, 317 sets from bottom longline, and 580 sets from
bandit reel vessels. Initial and subsequent findings were presented to the Gulf Council

for regulatory-making decisions (Scott-Denton and Harper 1995; Scott-Denton 1995).
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Fish Trap

Thirteen trips were made aboard six fish trap vessels between December 1993
and February 1995. Five hundred seventy-six sets were sampled during 96 sea days of
observations off the west coast of Florida.

Overall vessel length was 43.7 feet, ranging between 32 and 53 feet. All vessels
were of fiberglass construction. Engine power ranged from 175 to 670 horsepower, with
483.2 the average. The number of crew, not including the captain, consisted of 1 or 2
individuals.

Trap dimensions ranged from 10.6 cubic feet to 16 cubic feet, with 14 cubic feet
being used most often on a per trip basis. The mesh of the traps was constructed of
plastic-coated wire, with mesh sizes of 1.0” x 1.0”, 1.5” x 1.5”, or 1” x 2” being used
most often. Traps with 1.0” x 1.0” had larger mesh in the trap doors. All traps had
biodegradable blow-out panels and escape windows.

The number of traps set at a location, based on 11 trips, varied from 6 to 37, with
20.6 traps the average (+ 5.5 s.d.). All traps were set individually at depths ranging from
10 to 22.7 fathoms, with 17.1 the average (+ 2.8 s.d.). Average soak time was 10.0 (+
8.3 s.d.) hours and ranged from 0.8 to 88.9 hours. Three sets with soak times greater
than 76 hours were the result of engine problems. The majority of traps were set, tended
and retrieved during daylight hours. Trip length ranged from 3 to 12 days with the
average being 6.8 days.

The majority of sets (87%) occurred in O to 2 foot seas, with the remaining sets
occurring in 3 to 5 foot seas. Water clarity ranged from 33 feet to greater than 66 feet,
with 29% in waters of greater than 66-foot visibility. Bottom type descriptions were
obtained from the vessel operator. The majority of sets occurred over shell bottom
(47%). Rock (19%), sponge (16%), sand (14%), unknown (3%), and mud (1%)
comprised the remaining. A combination of shell and sand occurred, but only the
dominant material was recorded.

From 11,999 traps set, 36% were sampled. A total of 16,943 fish of 64 species
was recorded (Appendix A, Table A3). Approximately 58% of the individuals were
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released alive, 34% were kept, 2% were released dead, 7% retained for bait, and < 1%
were released with an unknown fate. Approximately 5,133 red grouper were measured.
Lengths in millimeters ranged from 203 to 965 in total length (TL) with the 305 mm
category having the highest percentage (14%) of individuals.

The dominant species were red grouper at 35%, followed by lane snapper
(Lutjanus synagris) at 18%, white grunt (Haemulon plumieri) at 9%, sand perch at 7%,
tomtate (H. aurolineatum) at 6%, black seabass (Centropristis striata) at 5%, littlehead
porgy (Calamus proridens) and pinfish each at 4%, and knobbed porgy (C. nodosus) at

3%. Other species (55) comprised 9% of the remaining sampled catch.

Bottom Longline

Twelve trips were made aboard nine bottom longline vessels from April 1994
through May 1995. Three hundred-seventeen sets were sampled during 112 days of sea
day observations. Two hundred forty-two sets targeted red grouper with remaining 75
sets seeking yellowedge grouper and blueline tilefish in deeper waters.

Longline vessels averaged 49.3 feet, ranging from 38 to 62 feet. Six vessels were
fiberglass, and one was wood. Engine horsepower ranged from 185 to 671 horsepower,
with 271 the average. The number of crew, excluding the captain, consisted of 1 to 3
individuals.

Mainline material was composed of cable or monofilament, with the test or
strength of the mainline ranging from 900 to 2,000 pounds, based on 11 trips. The
average test was 1,281. The amount of mainline set at a location ranged from 0.9 to 9.0
nautical miles, averaging 2.4 nautical miles. Gangion material was monofilament with
length ranging from 1.5 to 6.3 feet, with an average of 2.6 feet. Barbed-circle hooks
were used for all sets, with both offset and straight hooks used. Hooks averaged 2.2
inches in shaft length, and 0.8 inches from the point to the shaft.

The average number of hooks set a location was 731.9 (+ 378.0 s.d.), varying
from 75 to 2,100 hooks. The average depth of sets was 47.8 (+ 27.3 s.d.), with a range

of 18 to 129. The sets targeting red grouper averaged 34.1 fathoms. Fishing time ranged
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from 0.3 to 24.7 hours, with 3.0 hours the average (+ 2.7 s.d.). The majority of fishing
occurred during daylight hours. Trip length ranged from 2 to 18 days; the average was
9.5 days.

The majority of sets (64%) occurred in O to 2 foot seas, with 32% in 3 to 5 foot
seas, and 4% in 6 to 8 foot seas. Water clarity was greater than 66 feet for all sets. The
mayjority of sets occurred over rock bottom at 41%, followed by shell and coral both at
21%, unknown at 14%, pothole depression at 3%, and mud at less than 1%.

From the 229,467 hooks processed (100%), a total of 5,224 fish of 89 species
were caught (Appendix A, Table A4). Approximately 56% of the individuals were kept,
28% released alive, 5% released dead, 10% retained for bait, and 2% released with an
unknown fate. Approximately 2,958 red grouper were measured and ranged from 254 to
991 mm TL. The 457 mm category had the highest percentage of the individuals.

Dominant species caught on longline gear included red grouper at 59%, followed
by yellowedge grouper at 12%, blueline tilefish at 5%, gag (Mycteroperca microlepis) at
3%, scamp (M. phenax) at 2%, and southern hake (Urophycis floridana), clearnose skate
(Raja eglanteria), sandbar shark (Carcharhinus plumbeus) and leopard toadfish

(Opsanus pardus) each at 1%. All other species (80) accounted for 14% of the catch.

Bandit Reel

Sixteen trips were made aboard bandit-rigged vessels during 81 sea days of
observations (580 sets) from January through July 1995. Nine trips targeted red grouper
and vermilion snapper off Florida and seven trips were for red snapper off Louisiana.

Bandit-rigged vessels averaged 48.9 feet, ranging from 34 to 70 feet. Nine
vessels were fiberglass, and two were wood. Engine horsepower ranged from 90 to 450
horsepower, with 242.8 the average. The number of crew, excluding the captain,
consisted of O to 5 individuals.

The average number of hooks set a location was 123.7 (+ 543.7 s.d.), varying
from 1 to 8,000 hooks. The average depth of sets was 24.1 (+ 9.2 s.d.), with a range of 8
to 56 fathoms. Fishing time ranged from less than 0.1 to 20.6 hours, with 1.0 hour the
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average (+ 2.3 s.d.). The majority of fishing occurred during daylight hours. Trips
averaged 4.6 days, and ranged from 2 to 14 days in length.

The majority of sets (61%) occurred in 0 to 2 foot seas, with 27% in 3 to 5 foot
seas, and 11% in 6 to 8 foot seas, and 1% in greater than 8-foot seas. The majority of
sets (> 99%) occurred over unknown substrate.

A total of 2,806 fish (45 species) was processed off Florida (Appendix A, Table
AS). Of these, 55% were kept, 37% were released alive, 2% were released dead, 7%
retained for bait, and < 1% released with an unknown fate.

The dominant species caught on bandit-rigged vessels off Florida were vermilion
snapper at 43%, followed by red grouper at 38%, gag and bank seabass (Centropristis
ocyurus) each at 3%, red porgy (Pagrus pagrus), tomtate and whitebone porgy (Calamus
leucosteus) each at 2%, and gray snapper (Lutjanus griseus) and scamp each at 1%.
Other species (36) comprised 5% of the remaining catch sampled.

Off Louisiana, a total of 716 fish comprised of 16 species was sampled during
March 1995 (Appendix A, Table A6). Of these, 46% of the individuals were kept, 47%
were released alive, 2% each were released dead, retained for bait, or released with an
unknown fate.

The dominant species on bandit gear off Louisiana included red snapper at 86%,
followed by gray triggerfish (Balisties capriscus) and vermilion snapper each at 4%,
blue runner (Caranx crysos), guaguanche (Sphyraena guachancho), tomtate, silver
seatrout (Cynoscion nothus), and greater amberjack (Seriola dumerili) each at 1%. Little
tunny (Euthynnus alletteratus) comprised less than 1%. All other species (7) accounted
for 2% of the sampled catch.

The condition of fish when brought on board the vessel is depicted in Appendix
A, Table A7. A large percentage (74%) of the fish exhibited signs of stress (i.e., air
expansion).

A parallel research effort, conducted by Russell Research Associates, Inc.
(RRA), was completed in 1995 aboard bandit-rigged vessels off Louisiana. RRA

observers collected data during 6 trips (21 sea days of observations). Off Louisiana, a
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total of 607 fish comprised of 29 species was sampled during March 1995. Of these,
80% of the individuals were kept, 18% were released alive, 1% retained for bait, and less
than 1% each were released dead, or returned with an unknown fate. Red snapper was

the dominant species comprising 62% of the catch.

DISCUSSION

Based on findings from the current study, estimated overall CPUE for the shrimp
fishery was similar compared to earlier assessments (NMFS 1995; Scott-Denton and
Nance 1996; Nance and Scott-Denton 1997; Nance et al. 1997; NMFS 1998). From data
collected during the 1992 through 1996 period (NMFS 1998), overall catch rates were
28.0 kg/hr in the Gulf of Mexico, and 27.0 kg/hr in the southeastern Atlantic. In the
current study, catch rates from 1992 through 2005 period, were 30.8 kg/hr in the Gulf of
Mexico, and 27.7 kg/hr in the southeastern Atlantic. Discards to landings ratios were
5.18 and 3.20 for the Gulf of Mexico and southeastern Atlantic, respectively; higher than
the landing ratio estimates of 4.56 and 2.95 reported by Harrington et al. (2005) for the
1992 through 1996 period for the same areas.

Percent composition by species categories was similar in the 1992 through 1996
assessment (NMFS 1998), and in the current study. In the former review, the shrimp
category comprised all commercial shrimp species (i.e., penaeid shrimp, seabob
(Xiphopenaeus kroyeri), sugar and rock shrimp (Sicyonia sp.); in the current study only
penaeid shrimp were placed in the shrimp category, with other shrimp species placed in
the non-penaeid shrimp crustacean category. The change in grouping methodology was
due to a revision in data collection procedures in the latter years of the current study.
Additionally, a debris category was included.

In the 1992 through 1996 assessment, percentages by weight for the Gulf of
Mexico were 67% for finfish, followed by 16% for commercial shrimp species, 13%
non-commercial shrimp crustaceans, and 4% non-crustacean invertebrates (NMFS
1998). In the current study (i.e., 1992 through 2005) for the same region, finfish species

dominated the catch at 65%, followed by penaeid shrimp at 16%, non-penaeid shrimp
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crustaceans at 13%, non-crustacean invertebrates at 4%, and debris at 1%. CPUE in
kilograms per hour by category was 20.1 for finfish, 5.0 for penaeid shrimp, 4.1 for
crustaceans, 1.2 for invertebrates, and 0.4 for debris.

In the 1992 through 1996 assessment (NMFS 1998), percentage composition for
the southeastern Atlantic was 51% for finfish, 18% for commercial shrimp species, 13%
for non-commercial shrimp crustaceans, and 18% for non-crustaceans invertebrates. In
the current study, finfish species dominated the catch at 47%, followed by penaeid
shrimp at 24%, invertebrates at 18%, crustaceans at 8%, and debris at 3%. CPUE in
kilograms per hour by category was 13.0 for fish, 6.6 for penaeid shrimp, 5.1 for
invertebrates, 2.1 for crustaceans, and 0.8 for debris.

Based on species characterization efforts, for both studies, the dominants by
weight remained consistent. In the Gulf of Mexico, Atlantic croaker and longspine
porgy comprised the largest percentage of the overall catch. Atlantic croaker and spot
dominated the catch in the southeastern Atlantic. In the current study, the two
dominants by number in the Gulf of Mexico were longspine porgy and brown shrimp,
however, it should be noted that sampling effort was not equally distributed among
states. For the southeastern Atlantic, spot and brown shrimp were the two top ranking
species by number.

Analysis of species composition on an individual state level for the current study
revealed, to some extent, a similar trend relative to weight estimates in the Gulf of
Mexico. Off Texas, longspine porgy and brown shrimp dominated. Longspine porgy
and Atlantic croaker comprised the two highest percentages off both Louisiana and
Alabama/Mississippi. The top two species off Florida were pink shrimp and iridescent
swimming crab, with Florida having the highest number of unique species among Gulf
of Mexico states.

In the southeastern Atlantic, at the individual state level, the dominant species
were more diverse as compared with the overall assessment. Off the east coast of
Florida, Atlantic croaker and spot ranked as the top two. Debris and white shrimp

ranked highest by weight off Georgia, with cannonball jellyfish and brown shrimp off
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South Carolina, and blue crab and spot off North Carolina. Georgia had the highest
number unique species.

While considered as one of the most high profile finfish species of concern, red
snapper comprised approximately 0.3% of the total catch by weight in the Gulf of
Mexico, and less than 0.01% in the southeastern Atlantic based on bycatch
characterization efforts. Based on length frequency data of more than a quarter of a
million red snapper, the highest concentration occurred off Texas, followed by Louisiana
and Alabama/Mississippi. All other states combined, including the southeastern Atlantic
states, comprised less than 1%. These estimates were based on actual numbers; it is
reasonable to assume that more red snapper were counted where sampling intensity was
highest.

Age 0 and 1 fish dominated the catch with the 105 to 125 mm FL size class
comprising the highest number of individuals. Notable recruitment to the fishery began
in August increased progressively from September through October with a decline
evident in November. Both the size and timing of recruitment and peak are consistent
with other research findings (Goodyear 1995; Gallaway and Cole 1999).

The highest concentration of red snapper by depth, based on length frequency
data, occurred between 10 and 20 fathoms. The general trend observed was smaller red
snapper in shallower waters with larger individuals occurring in deeper depths.
Schirripa and Legault (1999) noted a similar trend pattern, but further scrutiny of the
data, revealed that this was the result of comparative scarcity of larger snapper at
shallower depths, noting that smaller individuals are found throughout the depth ranges
observed.

Based on visual observations made by observers, more than 50% of finfish
species were reported as dead prior to discarding in 89% of observations documented.
In 52% of the observations, invertebrates were classified as alive (more than 50%) prior
to discarding. Relative to predation on the discarded catch, seabirds were reported most

frequently, followed by dolphins, other fish and sharks.
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Assessment of the reef fish fishery through observer coverage revealed relatively
low release mortality. Based on surface release observations of under-sized target and
unwanted species, the majority of fish were released alive with release mortality ranging
from approximately 2% to 5% for all gear types. In a parallel research effort, conducted
by RRA aboard bandit-rigged vessels targeting red snapper off Louisiana, red snapper
mortality was also low. It should be noted that these findings were based on sink or
swim. Notably stressed fish status (i.e., air bladder expansion, protruding eyes) was not
recorded for all gear types, but clearly would be expected to affect longer-term survival.
In a more recent study aboard commercial bandit vessels (Wilson and Nieland 2001), red
snapper release mortality was substantially higher at 69% based on the discards inability
to re-submerge.

From review of the literature, Shirripa and Legault (1999) reported significant
mortality of caught and released red snapper, noting that mortality increased with
increasing depths. The authors used mortality estimates of 20% for recreational sector
and 33% for the commercial reef fish fishery in their assessments. However, based on
mark and recapture studies of red snapper, the authors cited multiple recaptures of the
same fish, concluding that red snapper could survive catch and release.

Further, SERO (2006b) released higher discard mortality rates for the
commercial and recreational red snapper sectors. Reported values ranged from 71% to
82% for the directed commercial fishery, and 15% to 40% for the recreational
component. Moreover, the authors noted that while the commercial fishery had higher
discard mortality, the recreational fishery discarded a substantially higher number of red
snapper than the commercial sector.

Clearly, removal of species from the marine ecosystem can influence population
size and composition of affected species and subsequently alter ecosystem structure and
dynamics. Alverson et al. (1994) inferred that declines in Atlantic croaker, red snapper,
and weakfish were related directly to the shrimp trawling activities. Moreover, the
authors cite many examples of changes in species assemblages occurring after the

introduction of trawling operations in various parts of the world. Conversely, the
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authors cite that not all effects of trawling are negative. Redistribution of bottom
organic material to the surface and water column provides a food source for many
species, including but not limited to, birds, sharks and marine mammals.

In the U.S. southeast region, bycatch from the commercial shrimp fishery still
remains relatively higher than compared with other commercial fisheries. Early
estimates from Alverson et al. (1994) calculated a discard to landing ratio in kilograms
of 10.30 and 8.00 for the Gulf of Mexico and southeastern Atlantic shrimp fisheries,
respectively. While calculation methods varied, more recent estimates (Harrington et al.
2005; Kelleher 2005) as well as the current study reveal lower ratios for these regions
indicative of a decline. These estimates, however, still reflect substantial discarding.
Moreover, while several species listed as overfished, notably red snapper, did not
comprise a large component by weight of the bycatch, the number of individuals
discarded combined with the amount of annual fishing effort exerted is reason for
considerable concern. Similarly, long-term survival of undersized target and non-target
species released by recreational and commercial reef fish fisheries warrants further
investigation.

The twenty-year deliberation over reef fish and shrimp management continues
primarily through the council systems. At present, uncertainty relative to economic
viability of the shrimp and reef fish fisheries due to increasing energy costs, imports, and
natural disasters and biological uncertainties relative to stock size, allocations and
undefined mortality estimates identify major challenges. While gear technology to
reduce finfish bycatch has improved, desirable levels related to finfish mortality
estimates have not been achieved (NMFS 2006a). Resolution as to allocation of
resources among user groupers, specifically effort allocation in the shrimp fishery and
IFQs in the red snapper fishery has been slow forthcoming. Environmentally sound
incentives related to the supply and demand of fishery products, and the examination of
harvest strategies and management from a holistic approach constitutes a management

challenge that has not been met, and remains a problem.
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An economy-driven Environmental Management System (EMS) through an ISO
14001 framework should be considered as alternative to, or in collaboration with, the
current management regime. This concept is discussed at length in Chapter VI. ISO
14001 certification demonstrates that an organization has made a commitment to the
environment through ensuring the needs of the present are met without compromising
the needs of future generations (von Zharen 2001). Through unified efforts of
shareholders, a series of organizational standards are developed that become part of a
system to which an organization must adhere. Decreased operational costs, lower
liability, and a competitive advantage in the global market result in increased economic
returns, and are among the many tangible benefits documented by major corporations
and companies (von Zharen 2001). The key components of an EMS include committed
shareholders, identification of an activity and its impact to the environment, establishing
objectives and targets with some type of dispute resolution mechanism employed to
achieve consensus among shareholders, developing and implementing an action plan,
and an adaptive monitoring system that continually targets improvement.

While used by corporations and other organizations globally, this approach could
most assuredly be applicable to the commercial fishing industry. The current study of
bycatch in the southeastern shrimp and reef fisheries as related to species-specific catch
rates and fishing practices, combined with in-depth assessment of BRD effectiveness
(NMES 2006a) can be used not only to enhance stock assessment and ecologically-based
models for regulatory purposes, but also to assist in the development and implementation

plan required for an effective EMS.
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CHAPTER III

U.S. GULF OF MEXICO SHRIMP FISHERY, FEBRUARY 1992 THROUGH
DECEMBER 2005

INTRODUCTION

Significant declines in landings of several species of finfish in the U.S. Gulf of
Mexico and southeastern Atlantic in the mid-1980's brought about federal management
measures to identify reasons for decline and expedite necessary actions to rebuild
affected stocks. Shrimp trawl bycatch (or discarded non-target catch) was identified as a
significant source of mortality on both commercial and recreational species. NOAA
Fisheries in cooperation with the Gulf and South Atlantic Fisheries Foundation, Inc.
(Foundation) and the Gulf of Mexico and South Atlantic Fishery Management Councils
initiated a large-scale observer program in February 1992. The two primary objectives
of this research effort were (1) to estimate catch rates during commercial shrimping
operations for both target and non-target species by area, season and depth, and (2) to
evaluate bycatch reduction devices (BRDs) designed to eliminate or significantly reduce
non-targeted catch, particularly red snapper (Lutjanus campechanus).

Since the program’s implementation, more than 150 BRD and turtle excluder
device (TED) combinations have been evaluated in the southeastern shrimp fishery.
Currently two BRDs, the Gulf fisheye and Jones-Davis designs, are certified for use in
the U.S. Gulf of Mexico based on data collected from this program. From 1992 through
2005, data from approximately 23,718 tows have been collected during 860 trips (13,924
sea days), with more than 122,727 hours of trawling observed in the Gulf of Mexico.

The commercial penaeid shrimp fishery began in the late 1800’s through the use

of seines in shallow waters (NMFS 1999). The otter trawl, used currently in the fishery,
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was invented in 1915, and enabled vessels to pull one large trawl in deeper waters
(NMES 1999). Through time the number of nets has increased from one to four.

Three commercially important penaeid shrimp species, brown shrimp
(Farfantepenaeus aztecus), white shrimp (Litopenaeus setiferus), and pink shrimp
(Farfantepenaeus duorarum) historically comprise the majority of shrimp landed. In
2002, these three species accounted for 96% of annual shrimp landed in the Gulf of
Mexico, approximately 62,142 mt (heads-off), valued at 364 million dollars (NMFS
2003).

The majority of brown shrimp are caught at depths between 20 and 40 fathoms;
white shrimp are typically taken in 10 fathoms or less, with pink shrimp captured in
waters of approximately 30 fathoms. The majority of brown shrimp are harvested off
the coasts of Texas and Louisiana with pink shrimp catch occurring predominantly off
Florida (NMFS 1999).

While shrimp are harvested at maximum levels (NMFS 1999), recruitment
overfishing has not been apparent in Gulf of Mexico shrimp stocks (Nance 2006).
According to Nance (1993) more boats and gear exist in the fishery than are needed, and
reducing fishing effort would not significantly reduce shrimp catch.

This is evident based on examination of catch, effort and ex-vessel (dockside)
price statistics (NMFS 2006b) as depicted in Figure 19. While catch has remained
relatively stable through time, effort and the dockside price of shrimp have declined
since the beginning of the decade. A combination of factors are responsible for the

decline, including but not limited to, imports, diesel costs and natural disasters.
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Figure 19. Penaeid shrimp statistics for the Gulf of Mexico from 1992 through 2005.

Value is in million of U.S. dollars, catch in millions of pounds, with effort in millions of
hours. Source: NMES, 2006b.
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Relative to the federal management of the commercial shrimp fishery, the Gulf of
Mexico Fishery Management Council (Gulf Council) implemented a Fishery
Management Plan (FMP) for the shrimp fishery in May 1981 in an effort to increase
shrimp yield and value through measures designed to allow for optimal shrimp growth
(GMFMC 1981). There are currently seasonal closures off Texas and Florida to allow
for increased shrimp growth and subsequent increased yield and value.

Since 1981, the shrimp FMP has been amended thirteen times with several
regulatory mandates enacted in the Gulf of Mexico shrimp fishery. Following a red
snapper quantitative assessment in 1980°s, NOAA Fisheries concluded that the directed
fisheries for red snapper (both commercial and recreational) as well as incidental take of
juvenile red snapper by shrimp trawlers were responsible for annual declines in red
snapper stock (Goodyear and Phares 1990).

Growing concerns over bycatch prompted Congressional amendments in 1990 to
the Magnuson Fishery Conservation and Management Act (Magnuson Act; 16 USC
1801), and in 1996 to the Magnuson-Stevens Fishery Conservation and Management Act
(Magnuson-Stevens Act; SFA; Public Law 104-297). These legislative mandates
required the Secretary of Commerce, and subsequently NOAA Fisheries, to conduct a
multi-year shrimp trawl bycatch research program to identify and minimize the impacts
of shrimp trawling on federally-managed species in the U.S. Gulf of Mexico and
southeastern Atlantic.

One component of the multi-year research program involved the deployment of
fishery observers on commercial shrimp vessels. Through a cooperative effort and a
voluntary observer program, NOAA Fisheries and the Foundation began placing
observers on commercial shrimp vessels in February 1992 to collect fishery-specific
catch and BRD evaluation data. Other organizations including Texas Shrimp
Association, North Carolina Division of Marine Fisheries, and Georgia Department of
Natural Resources also placed observers.

From 1992 through 1996, sixteen BRD designs were evaluated during

commercial shrimp operations (Branstetter 1997; Watson et al. 1999). From these
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observer data, five designs were identified for potential use in federal waters in the Gulf
of Mexico and southeastern Atlantic including the fisheye, expanded mesh, extended
funnel, Gulf fisheye and the Jones-Davis. Based on red snapper reduction rates, the Gulf
fisheye and the Jones-Davis were proposed for the western Gulf of Mexico (Cape San
Blas, Florida to the Texas/Mexico border).

The Gulf fisheye and Jones-Davis BRD designs were certified by interim rule
May 19, 1998, for the western Gulf of Mexico. These regulations followed the 1997
Congressionally-mandated independent red snapper peer review panel’s
recommendations pertaining to data collection and stock assessment methods for red
snapper in the Gulf of Mexico. Improvement in data to assess bycatch in the shrimp
fishery, better shrimp effort estimates, statistically designed data collection programs to
avoid opportunistic samplings, and non-reported landings were specifically identified.
The panel concluded that observers were needed on all vessels involved with the fishery
to quantify catch and associated bycatch, and release mortality of red snapper (MRAG
Americas 1999).

In May 1998, the NOAA Fisheries component of the regional observer program
intensified coverage of the shrimp fishery operating in the western Gulf of Mexico. This
increased effort was in response to the Gulf Council’s recommendation to maintain the
1998 red snapper TAC of 9.12 million pounds. The Gulf Council based this decision on
the 1998 proposed legislation that mandatory BRDs in the shrimp fishery should reduce
red snapper mortality by 60%. Through legislative measures in May 1998, mandatory
BRDs (Amendment 9 to Gulf shrimp FMP), observers, logbooks and vessel monitoring
systems (VMS) units were required for the western Gulf of Mexico shrimp fishery.
Efforts to place observers, logbooks and VMS units on randomly-selected shrimp
vessels were met with a high refusal rate from the fishing industry. Based on safety
concerns and the lack of an enforcement mechanism for a non-permitted fishery, the
mandatory observer program became a voluntary charter program. The mandatory BRD
requirement remained in effect, and later became permanent with the final rule for the

Gulf BRD protocol in 1999 (64 FR 36782, July 8, 1999).
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As prescribed in the Gulf BRD protocol, BRD certification criterion required a
minimum of 30 successful tows (i.e., no operation problems); the test was between a
potential BRD design (experimental) and a control. In the Gulf of Mexico, if a BRD-
equipped net (experimental) could significantly demonstrate overall red snapper
reduction as compared to a control net, further estimates were calculated to determine
reduction in fishing mortality by 20 mm length classes, with natural mortality at age O of
0.4 to 2 per year (NMFS 2006a).

In the Gulf of Mexico, two BRD designs met the 44% red snapper reduction
fishing mortality criterion in 1998, the fisheye and Jones Davis. After extensive testing
of these devices aboard commercial vessels in the 1998 observer effort, overall red
snapper reduction for Gulf fisheye was lower than in previous years (NMFS 2006a).
Possible reasons for this loss were primarily associated with BRD placement and
operational problems (Foster and Scott-Denton 2004; NMFS 2006a). From recent
assessments of the Gulf fisheye design, the estimated overall red snapper fishing
mortality reduction was 11.7%, with a 95% confidence interval of 4.3-19.1% (NMFS
2006a). From this analysis it was noted that approximately 75% of the vessels had the
fisheye in an illegal position in the net. However, the red snapper reduction rate was the
same at 11.7%; the 95% confidence interval varied.

NOAA Fisheries and the Foundation have continued working with industry
members on new BRD designs through subsequent certification trials. Twenty new
designs were evaluated from 1999 through 2003 (NMFS 2006a). Six designs met
certification criterion (i.e., minimum tow and red snapper requirements); of these
designs one exceeded the 44% red snapper reduction fishing mortality criterion, the
Jones-Davis with Double Hoop (NMFS 2006a).

More recently, the Gulf Council reviewed the Gulf of Mexico BRD certification
criterion for federal waters west of Cape San Blas, Florida requiring a minimum
reduction of 44% in age O and 1 red snapper mortality from the average during the 1984
through 1989 baseline period (GMFMC 2006). The authors concluded that the current

standards were outdated and no longer met the required outcome as established in the
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red snapper rebuilding plan. Proposed alternatives presented under the shrimp FMP
framework included (1) maintain current standards, (2) base BRD performance on a
reduction of CPUE on age 0 and 1 at 12%, 20%, and 30% minimum thresholds, and (3)
use percentage reductions in total finfish by weight based on 10% increments ranging
from 10% to 40%. The preferred alternative selected by the Gulf Council was a
minimum reduction of 30% in weight of total finfish; this according to the Gulf Council,
would allow for greater flexibility in certification procedures, promote innovation, be
consistent with standards in place for the eastern Gulf of Mexico, and ultimately result in
a greater number of more efficient and cost effective BRD designs.

Continued efforts to gain greater understanding of the gear modification have
been accomplished by scientists and gear specialists with the Harvesting Systems and
Engineering Division of NOAA Fisheries Mississippi Laboratories, through observations
of fish behavior, underwater video documentation of trawling operations, and water flow
patterns and measurement associated with various BRD designs (Engaas et al. 1999;
NMES 2006a). More recently, infrared light technology has enabled these researchers to
further observe fish behavior under commercial shrimping operations (NMFS 2006a).

Based on the number of operating units, the commercial shrimp industry is the
largest and most valuable fishery in the U.S. southeast region, and until recently, one of
only a few commercial fisheries not required to have a federal permit. Amendment 11 to
the Gulf shrimp FMP required all commercial shrimp vessels operating in federal waters
of the Gulf of Mexico to obtain a renewable federal permit. That permit requirement
became effective December 5, 2002. There are currently 2,373 federally-permitted
vessels operating in the Gulf of Mexico (SERO 2006a).

The primary focus of this chapter addresses a description of the Gulf of Mexico
commercial shrimp fishery, project objectives and methods, and species-specific catch
rates estimations by area, season and depth from bycatch characterization and TED/BRD
evaluation and certification efforts in the U.S. Gulf of Mexico. Trip, tow and sea day
statistics are given by region (i.e., Gulf of Mexico - Texas, Louisiana,

Alabama/Mississippi and West Florida). Initial findings and a detailed review of BRD
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designs and effectiveness were presented in a Report to Congress submitted in 2006
(Foster and Scott-Denton 2004; NMFS 2006a).

NOAA Fisheries and the Foundation provided the greatest levels of observer
coverage (i.e., sea days of observations) during the study period. Texas Shrimp
Association, North Carolina Division of Marine Fisheries, and Georgia Department of
Natural Resources also collected data from commercial shrimp vessels and contributed
to the Southeast Regional shrimp trawl database. Vessel selection, for the most part, was
opportunistic, and may not be representative of the commercial shrimp fleet as a whole.

The resulting database, housed and managed at NOAA Fisheries Galveston
Laboratory, contains a wealth of information on species-specific catch rates and BRD
effectiveness. Collectively, these data can used by NOAA Fisheries scientists, fishery
management councils, universities and state resource agencies for stock assessment,
ecosystem-based modeling, and as a foundation for many fishery management decisions,

including an Environmental Management System (EMS).

METHODS
Observers

Through a cooperative effort among several organizations, standardized observer
training, sampling protocols and data forms were established in 1992. A detailed
description of at-sea collection methods and data requirements are presented in NOAA
Fisheries Galveston Laboratory’s observer manual entitled “Characterization of the U.S.
Gulf of Mexico and Southeastern Atlantic Otter Trawl and Bottom Reef Fish Fisheries”
(NMFS 2002a).

Initially, all observers were trained at NOAA Fisheries Galveston Laboratory.
Since the program’s implementation, 144 observers have been trained and deployed
from February 1992 through December 2005. NOAA Fisheries and the Foundation
deployed the greatest number of observers. Other organizations, including Texas

Shrimp Association, North Carolina Division of Marine Fisheries, and Georgia
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Department of Natural Resources, placed observers at some times during the study
period.

The majority of observers held a Bachelor’s degree in marine science or closely
related field, and had previous at-sea experience. NOAA Fisheries contracted observers
primarily through three contracting companies. Foundation observers contracted

directly with the Foundation.

Projects

While the major emphasis from February 1992 through December 2005 was
bycatch characterization and BRD evaluation aboard shrimp vessels operating in the
U.S. Gulf of Mexico shrimp fishery, other projects evolved, notably TED evaluations
and BRD certifications. Projects contained in the data set were coded as follows:

B for BRD evaluation, C for bycatch characterization, E for effort, G for BRD
certification in the Gulf of Mexico, M for modified bycatch characterization, N for
naked net (TED alternative), R for red snapper initiative, T for TED evaluation, X for
rock shrimp characterization, and Z for soft TED evaluation.

Both the data and the methods of collection varied among projects. BRD
evaluations (B) recorded catch data for shrimp and selected finfish from nets equipped
with BRD/TED (experimental) versus nets with the same type of TED (control). BRDs
used in these evaluation trials were non-certified; the majority of trials were prior to
1998. Bycatch characterization (C) identified all species in a subsample (approximately
20% of the total catch) from one randomly selected net during a tow. During effort (E)
trips all shrimp and red snapper weights were recorded from all nets during a tow. BRD
certification in the Gulf of Mexico (G) occurred after 1998, were similar to BRD
evaluations relative to data collection methods, and designed to provide data to certify
new BRDs based on specified criterion. Applicants seeking to certify BRDs were
required in July 2001 to apply to NOAA Fisheries Southeast Regional Office (SERO)
for a letter of authorization (LOA). Modified bycatch characterization (M) trips, similar

to bycatch characterization, selected 20 species (or taxa) of finfish with the remaining
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organisms from the subsample grouped. Naked net or alternative to TED (N) obtained
sea turtle catch data from TED-equipped nets versus non-TED equipped nets; limited
tow time restrictions applied for nearshore waters. Red snapper initiative (R) compared
data from nets equipped with certified BRDs/TED (experimental) versus nets equipped
with a TED (control); all trials were conducted in the Gulf of Mexico. TED evaluations
(T) were designed to evaluate new or modified TED designs; TED equipped nets versus
modified or non-TED equipped nets were tested. Rock shrimp characterization (X) trips
were similar to project (C), with rock shrimp the target species; however, all tows
contained penaeid shrimp. Soft TED evaluation (Z) trips were the same as described for
project (T), and involved catch comparisons from nets equipped with soft TEDs versus
modified or non-TED equipped nets.

Trip, sea day and tow summaries are based on computerized trip report data.
Detailed collection methods presented below include (1) bycatch and modified bycatch
characterization, and (2) BRD evaluation, red snapper initiative, and BRD certification
efforts. The latter contained paired-tow data. For all projects, shrimping activities were
observed under commercial operation. No direction was given relative to location or
duration of shrimping activities other than for limited tow time restrictions for non-TED
equipped nets.

For all projects the condition and fate of organisms by category (i.e., fish and
invertebrates) were recorded once the catch was decked, prior to discarding. Condition
codes were as follows: more than 50% of catch alive, more than 50% of catch dead, not
determined, or not observed. Predators observed feeding on the discarded catch were
recorded and categorized as sharks, dolphins, seabirds or other fish. When visible, the
number of organisms exiting the BRD during net retrieval was estimated.

All sea turtles were identified to species, measured, tagged, photographed and
released. Sea turtles were handled and released according to the NOAA Fisheries

Cooperative Marine Turtle Tagging Program protocol (SEFSC 2006).



62

Vessel Selection

NOAA Fisheries-approved observers were placed year round on cooperating
shrimp vessels. Placement intensity was based on vessel availability and current
commercial effort trends by area and season. From February 1992 through May 1998
vessel operators were solicited to participate through phone and mail correspondence,
NOAA Fisheries port agents, and the Foundation. In May 1998, the NOAA Fisheries
component of the program became mandatory following federal requirements for
mandatory observer coverage, BRDs and VMS units in the Gulf of Mexico. Federal
regulations in June 17, 1998, required vessels to have a current U.S. Coast Guard
(USCG) Safety Decal prior to taking an observer. Under the mandatory selection
process, vessels were randomly selected based on the previous complete year of effort
(i.e., 1996) stratified by statistical area, depth and season. These data were derived from
NOAA Fisheries shrimp landings file and cross-referenced with USCG documentation
records. This yielded a list of active vessels with owner names and addresses. Port
agents, when possible, obtained the contact information (e.g., owner phone numbers) for
selected vessels; the internet was also used.

Efforts to place observers randomly, through mandatory measures, were met with
a high rate of refusal from industry. Observer safety, inadequate sleeping facilities,
liability insurance concerns, combined with the lack of an enforcement mechanism for a
non-permitted fishery, ultimately resulted in the program becoming a voluntary charter
program in June 1998. Since that time, efforts to randomize the selection of charter
vessels have been based on selecting vessels from the previous complete year of shrimp
effort as described above. Similarly, port agents, when possible, provided owner contact
information. In May 2003, a portion of the shrimp permit file (vessel name,
documentation number, owner name and phone number) was obtained from NOAA
Fisheries’ SERO, and used to facilitate contacting selected vessels. Vessel operators
who volunteered to participate were used if vessels, selected under the randomized

process, were not available.
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From the available vessel contact information, efforts were made to quantify and
categorize recorded responses related to the random selection for the NOAA Fisheries
component for Gulf of Mexico vessels from 1998 through 2005. Mandatory selection
was consistently low, less than 1%. Collectively, throughout the study period (1992
through 2005), the majority of vessel operators volunteered to participate; thus, vessel
selection, for the most part, was opportunistic.

Vessel owners (or operators) were compensated a flat rate for the observer’s food
and lodging while aboard the vessel, and for potential shrimp loss when gear
modifications occurred. Compensation rates varied among organizations and projects,
and were dependent on annual funding levels. Effective October 2003, vessel
owner/operators participating in the NOAA Fisheries component of the program were
required to complete vendor profiles, register online with the Central Contractor

Registration in order to be compensated by the federal government.

At Sea Data Collection Methods

Vessel and Gear Characteristics

For all projects data relative to vessel and gear characteristics were recorded.
Vessel length, hull construction material, gross tonnage, engine horsepower and crew
size information were obtained for each vessel. Characteristics related to BRD, TED,
net type and other associated gear were recorded at the start of each trip, or when
changes were made. For each tow, bottom time, vessel speed and operational aspects

relative to each net were documented.

Bycatch Characterization

Onboard data collection for the purpose of bycatch characterization consisted of
sampling trawl catches taken from commercial shrimp vessels operating in the U.S. Gulf
of Mexico. The first characterization trips occurred in April 1992. Fishery-specific data
were collected from one randomly selected net for each tow. Nets trailing behind the try

net (a small net used to intermittently test for concentrations of shrimp) were not



64

selected for sampling. The catch from the selected net was placed into a partitioned area
(e.g., separated from the catch from the remaining nets). The catch was then mixed to
ensure randomness, shoveled into baskets, and a total weight obtained. A subsample
(approximately 20% of the total catch weight) was processed for species composition.
Species weight and number were obtained from the subsample. Length frequencies for

30 specimens were recorded for selected species, time permitting.

BRD Evaluation, Red Snapper Initiative and BRD Certification
BRD evaluations began in the Gulf of Mexico in February 1992. NOAA

Fisheries-approved observers collected data for the evaluation of specific BRD designs.
Comparisons of catch data for nets equipped with BRD/TED gear combinations
(experimental) versus nets with the same type of TED (control) were conducted.
Experimental and control nets were alternated, typically mid-trip, from starboard to port
outboard nets to reduce net and side biases. Generally, only the two outboard nets were
sampled. The total catch and shrimp weights were obtained from the experimental and
control nets. A subsample of approximately 32 kg from each net (experimental and
control) was processed for a modified bycatch characterization. When time permitted,
all red snapper from the subsamples were counted and weighed.

Following the certification of the Gulf fisheye and Jones-Davis designs in 1998,
an intensive effort was made to evaluate the effectiveness of these BRD designs under
commercial operation in the western Gulf of Mexico. This project, identified as the red
snapper initiative, involved the use of certified BRDs (i.e., Gulf fisheye and Jones-
Davis). Evaluation efforts followed the guidelines set forth in the bycatch reduction
criterion proposed for the Gulf of Mexico as presented in the Federal Register, July 2,
1997. The onboard sampling methods were similar to the BRD evaluation described
above, with minor exceptions. The control net had a closed BRD; the experimental net
was equipped with the Gulf fisheye or Jones-Davis BRD design. The gear was
alternated every third day. Total shrimp weights and red snapper counts and weights

were obtained from each net (experimental and control), with all red snapper measured.
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Typically from the last tow of the night, a subsample was processed for a modified
bycatch characterization.

BRD pre-certification and certification procedures are described at length in the
1999 document entitled “Gulf of Mexico Bycatch Reduction Device Testing Protocol
Manual” (NMFS 1999). Onboard data collection procedures are similar to those
described above. A minimum of 30 successful tows, a specific number of red snapper
caught, and consistent tow times are among some of the testing requirements for BRD

certification.

Statistical Treatment and Analysis

Data collected throughout the study period were entered into three different data
sets. Data contributors were responsible for editing and proofing their own data and for
providing hard copies of the source data. Archived data on the server were not changed
or altered (e.g., keystroke errors or outliers) unless written permission was granted by
the contributing organization. Additionally, corrections were made to the analysis files
(not to the archive data sets) based on review of the source data against computerized
data. Outliers were set aside.

Only data that were computerized at the time of the analyses were included.
Again, the data were housed within three data sets, early years (1992-1997), BRD
project (1998), and recent years (1997-2005). In general, for all years, red snapper were
selected and processed from the entire sampled net, and no extrapolation was required.
Shrimp extrapolations were required for the first data set, based on formatting errors
related to retained shrimp weights. In 1998, the data structures and collection methods
were modified for the BRD project, and no shrimp extrapolations were conducted for
that project. Extrapolations for shrimp estimates were preformed on recent year data. A
summary of all tows from 1997 through 2005 relative to non-extrapolated shrimp, red
snapper and total bycatch catch rates were examined. The data were further categorized
by species and species grouping through an extrapolation process using characterization

and modified characterization (TED/BRD evaluation and certification trials) data from
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all projects except effort and rock shrimp characterization. An analysis of catch rates by

area and season based on rock shrimp characterization during 2003 and 2004 were

presented to the South Atlantic Fishery Management Council (Scott-Denton 2004).

Data Partitioning

Catch rate estimates were examined by year, area, season and depth. Shrimp

statistical zones (Figure 20; Patella 1975) were used to delineate area designations.
Statistical subareas 1 — 9 represented the west coast of Florida, 10 — 12 delineated

Alabama/Mississippi, 13 - 17 depicted Louisiana, and 18 — 21 represented Texas.

Seasonal categories were as follows: January through April; May through August; and

September through December. Depth strata included nearshore (< 10 fathoms) and

offshore (> 10 fathoms) waters.
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Unique species, family, and taxa (now referred to as species) were recorded. For
the extrapolated species composition by category analysis, species were placed into the
following categories: penaeid shrimp, non-penaeid shrimp crustaceans, fish, non-
crustacean invertebrates, and debris (e.g., rocks, logs, trash).

An assessment of total finfish (excluding red snapper), penaeid shrimp and red
snapper was conducted. CPUE in kilograms per hour is reported by state, depth and
season.

Fourteen other species of commercial, recreational and ecological importance,
including Atlantic croaker (Micropogonias undulatus), black drum (Pogonias cromis),
cobia (Rachycentron canadum), king mackerel (Scomberomorus cavalla), lane snapper
(Lutjanus synagris), longspine porgy (Stenotomus caprinus), red drum (Sciaenops
ocellatus), seatrout (Cynoscion sp.), other snapper (Lutjanus sp.), grouped sharks,
southern flounder (Paralichthys lethostigma), Spanish mackerel (Scomberomorus
maculatus), and vermilion snapper (Rhomboplites aurorubens) were recorded for all
tows. CPUE by weight and number was estimated by year for the Gulf of Mexico.
CPUE for these species, penaeid shrimp, non-penaeid shrimp crustaceans, fish, and non-

crustacean invertebrates were further examined by year, state, depth and season.

Statistical Analyses

Species total weights and numbers were extrapolated from subsample weight to
the total catch weight, and are based on one net per tow for all analyses except the
overall estimation by category, when all nets were used. The nets used in the subsequent
analyses were consistent with current BRD regulations at that time (not required or
required). Total weight and number extrapolation were derived by multiplying the
sample weight (or number) of the species of interest by the total weight of the sampled
net, divided by the subsample weight for that net. For rare species, all specimens were
removed from the net, and no extrapolation was required. In the absence of a weight or

number for a given species the entire tow as set aside from the analysis.
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Subsample weights were record to the hundredth decimal place. In some years,
shrimp and red snapper weights were recorded to the tenth decimal. For consistency all
weights were reported to the tenth decimal place.

Biological measurements were recorded in metric units. Vessel, gear and depth
measurements followed current standards for the fisheries (i.e., U.S. system equivalents)
as related to relevant regulatory mandates.

Ratio estimation and testing procedures were used for statistical analyses to
determine specific catch rates. As described by Snedecor and Cochran (1967), the ratio
estimation in equation (1) was used as the sample estimate of the mean.

XY

(HR=2X
Where:

R = ratio estimate
Y = extrapolated kilograms for species of interest for selected strata
X = hours towed for selected strata

The estimated standard error of the estimate is given in equation (2).
1 / (Y - RX)*
@s®)=x | nn=D

X = mean of hours towed for selected strata

Where:

n = number of tows occurring in selected strata

The null hypothesis was that independent variables of area, depth and season did
not affect CPUE, with the alternative hypothesis being that CPUE was affected by area,
depth and season. The software program CONTRAST, a program designed for analysis
of rate estimates, was used for this purpose (Hines and Sauer 2000). P-values for each
chi-square test and comparison of CPUE were adjusted with a sequential Bonnferoni
correction (Rice 1990) to maintain an overall error rate of 0.05. Multiple comparisons
were conducted between all state areas, depth zones (near and off), and seasons

(Appendix B, Tables B2 and B3); selected state and depth results are presented below.
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To standardize bycatch estimates as prescribed in Evaluating Bycatch: A
National Approach to Standardized Bycatch Monitoring Programs (NMFS 2004), the
coefficient of variation (CV) was calculated by year for selected species.

CV estimates were calculated by dividing the estimated standard error by the
estimate of the mean for selected species. CV values were derived for total finfish,
penaeid shrimp, non-penaeid shrimp crustaceans, invertebrates, and fourteen selected

species. A linear regression was used to assess trends in CPUE over the time series.

RESULTS
Sampling Effort

Trips and Sea Days

A total of 860 trips was completed in the U.S. Gulf of from February 1992
through December 2005 during 13,924 sea days of observations. More than 122,727
hours of trawling were observed. Trip length ranged from 1 to 62 days, and averaged
18.1 days.

In all years, except for 2002, annual observer coverage levels were less than 1%
of the total shrimp effort. The number of sea days varied from 1992 through 2005, and
was directly related to the amount of funding received. Coverage levels were highest in
2002 with 2,965 sea days, followed by 1998 with 1,358 sea days. In 2003 and 2004,
coverage levels were 1,325 and 1,303 sea days, respectively. In 1994, a total of 1,001
days was completed. In all other years during the study period, coverage was less than
1,000 sea days. The lowest coverage occurred in 1996 with 223 sea days.

Observer coverage occurred off Texas, Louisiana and off the west coast of
Florida in all years. Typically, Alabama/Mississippi coverage was lower, except in
2002, and more variable as compared to the other states. An annual trend was evident
and involved higher coverage off Texas and Louisiana in summer and fall, and off
southwest Florida in winter and early spring. In addition, the greatest concentrated effort

occurred annually off Texas after the opening of the Texas Closure in July.
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Tows

In the Gulf of Mexico, 23,718 tows were sampled from February 1992 through
December 2005. Samples were processed from each state area in all years, with the
exception of 1995, when no samples were obtained off Alabama/Mississippi. A
summation of tows by year, state and season and associated catch data are given in
Appendix B, Table B1 for tows where characterization or modified characterization data

were available.

Projects
During the study period 13,924 sea days completed in the Gulf of Mexico were

categorized by project type (Figure 21). Red snapper initiative comprised 34% of the
effort, followed by BRD evaluation at 21%, bycatch characterization at 13%, Gulf
certification at 10%, effort at 9%, TED evaluation at 6%, naked net or alternative to
TEDs at 5%, modified characterization at 2%, and soft TED evaluation and rock shrimp

characterization at less than 1% each.

Soft TED Evaluation (<1%)

Modified Characterization (2%)  Rock Shrimp Characterization (<1%)

Naked Net (5%)
TED Evaluation (6%)

Effort (9%) Red Snapper Initiative (34%)

Gulf Certification (10%)

Characterization (13%)
BRD Evaluation (21%)

Figure 21. Percentage of sea days by project in the Gulf of Mexico. Based on observer
coverage of the U.S. Gulf of Mexico shrimp fishery from February 1992 through
December 2005.



71

Tows allocated to each project are shown in Figure 22. Approximately 38% of
tows sampled were dedicated to red snapper initiative. BRD evaluation trials accounted
for 18%, followed by the effort project at 11%, bycatch characterization at 10%, Gulf
certification at 9%, TED evaluation at 6%, naked net at 5%, modified bycatch
characterization at 2%, and soft TED evaluation and rock shrimp characterization at less

than 1% each.

Soft TED Evaluation (<1%)

Modified Characterization (2%) Rock Shrimp Characterization (<1%)

Naked Net (5%)
TED Evaluation (6%)

Gulf Certification (9%) Red Snapper Initiative (38%)

Characterization (10%)

Effort (11%)

BRD Evaluation (18%)
Figure 22. Percentage of tows by project in the Gulf of Mexico. Based on observer
coverage of the U.S. Gulf of Mexico shrimp fishery from February 1992 through
December 2005.

Vessel, Gear and Fishing Characteristics

One hundred seventy-one vessels participated in the study. Overall vessel length
ranged from 36 to 98 feet (74.3 + 9.6 s.d.). Ninety-eight vessels had freezer capacity, 65
contained ice holds, and 8 had unidentified cold storage. The majority of vessels (132)
were steel hulls, followed by 20 of wood, 15 of fiberglass, 3 of wood and fiberglass, and
one of aluminum. Engines averaged 449.3 hp. Crew size, including the captain, ranged
from 1 to 4 individuals.

The number of nets pulled per tow varied from 1 to 4, with 3.8 nets the average.

Headrope length, on a per net basis, ranged from 20.3 to 77.3 feet with an average of
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approximately 48.1 feet (+ 7.9 s.d.). Towing speed ranged from 1.0 to 5.6 knots, and
averaged 2.8 knots (+ 0.3 s.d.).

Among all projects, tow time ranged from 0.1 to 20.5 hours (5.2 + 2.3 s.d.).
Based on starting latitude and longitude coordinates, 21% of tows occurred in waters of
< 10 fathoms, with 79% of tows in offshore waters > 10 fathoms. All projects

combined, tow depth ranged from 0.3 to 69.0 fathoms (19.8 + 11.8 s.d.).

Non-Extrapolated CPUE — Total Catch, Shrimp and Red Snapper

Using data from all projects, including those where no characterization
subsamples were taken, non-extrapolated total catch, shrimp and red snapper weights
from both experimental and control nets from 1997 through 2005 were obtained. Based
on 16,344 nets (88,964 hours) penaeid shrimp comprised 16% of the total catch, with
other species accounting for 84%. Total catch, shrimp and red snapper CPUE in
kilograms per hour was 33.1, 5.4 and 0.1, respectively. Approximately 2 red snapper
were caught per hour per net. From 8,471 nets (45,790 hours) consistent with current
BRD regulations catch rates for total catch, shrimp and red snapper were 31.3, 5.4, and
0.1, respectively. As with all nets, approximately 2 red snapper were caught per hour

per net.

Extrapolated Species Composition by Categories — Percent and CPUE — All Nets

Weight extrapolations from species composition samples for all sampled nets by
category for all projects, years, seasons, and depths for the Gulf of Mexico are presented
in Figure 23. Approximately 2.9 million kilograms of total catch were obtained from
16,908 nets during 94,117 hours of trawling in the Gulf of Mexico (30.8 kg/hr). The
discard to landing ratio was 5.2.

Fish species dominated the catch at 65%, followed by penaeid shrimp at 16%,
non-penaeid shrimp crustaceans at 13%, non-crustacean invertebrates at 4%, and debris
at 1%. CPUE in kilograms per hour by category was 20.1 for fish, 5.0 for penaeid

shrimp, 4.1 for crustaceans, 1.2 for invertebrates, and 0.4 for debris.
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Figure 23. Percent species composition by weight and category in the Gulf of Mexico.
Based on observer coverage of the U.S. Gulf of Mexico and southeastern Atlantic
shrimp fishery from 1992 through 2005, n = nets sampled.

Extrapolated Species Composition by Categories — Percent and CPUE — Selected Nets

Similarly, weight extrapolations from species composition samples on a per net
basis by category for all projects, years, seasons, and depths for the Gulf of Mexico are
presented in Figure 24. Estimates were on a per net basis and consistent with current
BRD regulations. Approximately 1.6 million kilograms of total catch were obtained
from 9,509 tows during 52,494 hours of trawling in the Gulf of Mexico (30.1 kg/hr).
The discard to landing ratio, as with all nets, was 5.2.

Fish species comprised the majority of the catch at 64%, followed by penaeid
shrimp at 16%, non-penaeid shrimp crustaceans at 14%, non-crustacean invertebrates at
4%, and debris at 1%. CPUE in kilograms per hour by category was 19.5 for fish, 4.9

for penaeid shrimp, 4.2 for crustaceans, 1.3 for invertebrates, and 0.4 for debris.
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Figure 24. Percent species composition by weight and category in the Gulf of Mexico
for selected nets. Nets are consistent with BRD regulations. Based on observer coverage
of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992 through
2005, n = nets sampled.

Extrapolated Species Composition by Categories, State and Depth — Percent and CPUE

Weight extrapolations from species composition samples for categories by state
and depth for all projects, years, and seasons for the Gulf of Mexico are presented in
Figure 25. Again, estimates were on a per net basis and consistent with current BRD
regulations.

Total catch values for all years combined by state and depth were variable.
Louisiana nearshore waters had the highest CPUE in kilograms per hour at 44.3
followed by Alabama/Mississippi offshore at 35.4, Florida nearshore at 32.4, Texas
nearshore at 32.3, Louisiana offshore at 30.6, Alabama/Mississippi nearshore at 27.7,
Florida offshore at 26.9, and Texas offshore at 25.9.

Finfish catch rate estimates in kilograms per hour followed a similar trend as

compared with total catch values. Louisiana nearshore waters had the highest finfish
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CPUE at 30.7, followed by Alabama/Mississippi offshore at 25.2, Louisiana offshore at
21.7, Texas nearshore at 20.6, Alabama/Mississippi nearshore at 17.9, Florida nearshore
at 15.3, Florida offshore at 15.0, and Texas offshore at 14.6.

Penaeid shrimp catch rate estimates in kilograms per hour were also variable.
Again, the Louisiana nearshore area had the highest CPUE at 9.3, followed by Texas
nearshore at 6.6, Florida nearshore at 5.8, Texas offshore at 5.6, Florida offshore at 4.6,
Alabama/Mississippi nearshore at 4.1, Louisiana offshore at 4.0, and
Alabama/Mississippi offshore at 3.8.

Invertebrate CPUE in kilograms per hour was 2.3 for both Florida near and
offshore waters. Nearshore Louisiana water had the next higher CPUE value at 1.8,
followed by Texas nearshore at 1.5, Alabama/Mississippi nearshore at 1.4, Texas
offshore and Alabama/Mississippi offshore both at 1.1, and Louisiana offshore at 0.9.

Non-penaeid shrimp crustacean mean catch rates in kilograms per hour were
highest in Florida nearshore waters at 8.4, followed by Alabama/Mississippi offshore at
4.8, Florida offshore at 4.5, Texas offshore at 4.4, Louisiana offshore at 3.7, and Texas
nearshore at 3.0. CPUE in Alabama/Mississippi nearshore waters was 2.6, with the
lowest catch rate value occurring in Louisiana nearshore at 2.0.

Debris CPUE in kilograms per hour were highest in Alabama/Mississippi
nearshore waters at 1.8. Louisiana and Florida nearshore waters had debris catch rates at
0.6 each. Alabama/Mississippi offshore, Florida offshore and Texas nearshore each had
debris CPUE at 0.5. Louisiana and Texas offshore waters had debris catch rates levels
of 0.3 and 0.1, respectively.

Based on the ratio of shrimp to total catch within each state and depth grouping,
shrimp comprised 22% of the total catch in Texas offshore waters. Similarly, in
Louisiana nearshore waters penaeid shrimp accounted for 21% of the total catch. In the
Texas nearshore area, shrimp comprised 20% of the total catch. In all other state-depth

groupings, shrimp accounted for less than or equal to 18%.
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Figure 25. Percent species composition by weight and category in the Gulf of Mexico
by state and depth. Nets are consistent with BRD regulations. Based on observer
coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992
through 2005, n = nets sampled.

Extrapolated Finfish, Shrimp and Red Snapper — CPUE
CPUE in kilograms per hour for total finfish (excluding red snapper), shrimp and
red snapper were examined for all years combined by state, depth and season. Catch

rates were further analyzed by year, state, depth and season. Tests for significance
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between mean catch rates were performed with all state components presented below.
Depth and seasonal comparisons were discussed, with primary divisions highlighted.
Depth and seasonal comparisons for all years combined are presented in Appendix B,

Tables B2 and B3

Finfish CPUE All Years Combined by State
For all years combined, finfish CPUE in kilograms per hour was 23.2 (+ 0.4 SE)

for Alabama/Mississippi, 22.7 (+ 0.3 SE) for Louisiana, 15.1 (+ 0.3 SE) for Florida, and
14.9 (+ 0.2 SE) for Texas. There was no significant difference in mean catch rates
between Alabama/Mississippi and Louisiana (x2 = 1.19, P > 0.008), and Florida and
Texas (x2 =0.32, P >0.008). Significant differences were detected between the
following comparisons: Florida and Alabama/Mississippi (2 = 248.84, P < 0.008),
Texas and Alabama/Mississippi (2 = 312.96, P < 0.008), Louisiana and Florida (2 =
379.06, P < 0.008), and Texas and Louisiana (x2 = 560.84, P < 0.008). CV estimates

were 0.0 for all state areas.

Finfish CPUE by Year and State
CPUE for total finfish by year and state is presented in Figure 26. State areas not

discussed in the narrative for a given year indicate no data were collected. While
variable, a general trend of catch rates evolved. Finfish catch rates were significantly
higher in Alabama/Mississippi and Louisiana compared with CPUE off Texas and
Florida. In most years, catch rate estimates in Alabama/Mississippi and Louisiana were
not significantly different. Similarly, CPUE was not significantly different between

Texas and Florida in the majority of years.
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Figure 26. Finfish CPUE in kilograms per hour by year and state for nets consistent with
BRD regulations. Based on observer coverage of the U.S. Gulf of Mexico and
southeastern Atlantic shrimp fishery from 1992 through 2005.

In 1992, CPUE in kilograms per hour was 38.9 (+ 5.0 SE) for
Alabama/Mississippi, 26.4 (+ 1.4 SE) for Louisiana, 19.9 (+ 0.9 SE) for Texas, and 6.4
(+ 1.0 SE) for Florida. There was no significant difference of mean catch rates between
Alabama/Mississippi and Louisiana (2 = 5.69, P > 0.008). Significant differences were
detected between the following comparisons: Florida and Alabama/Mississippi (x2 =
40.35, P < 0.008), Texas and Alabama/Mississippi (x2 = 13.87, P < 0.008), Louisiana
and Florida (x2 = 137.53, P < 0.008), Texas and Florida (x2 = 110.51, P < 0.008), and
Texas and Louisiana (x2 = 15.58, P < 0.008). CV estimates for were lowest for Texas at
0.0, followed by Alabama/Mississippi and Louisiana at 0.1 each, and Florida at 0.2.

A similar pattern was also observed in 1993 relative to estimated finfish catch

rates. CPUE in kilograms per hour was 22.3 (+ 2.3 SE) for Alabama/Mississippi, 21.8
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(+ 0.8 SE) for Louisiana, 13.0 (+ 0.4 SE) for Texas, and 12.5 (+ 0.8 SE) for Florida.
There was no significant difference of mean catch rates between Alabama/Mississippi
and Louisiana (x2 = 0.06, P > 0.008), or between Texas and Florida (x2 =0.27, P >
0.008). Significant differences were detected between the following comparisons:
Florida and Alabama/Mississippi (x2 = 17.06, P < 0.008), Texas and
Alabama/Mississippi (x2 = 16.67, P < 0.008), Louisiana and Florida (x2 = 70.74, P <
0.008), and Texas and Louisiana (2 = 95.11, P <0.008). CV estimates were 0.0 for
Louisiana and Texas, and 0.1 for Alabama/Mississippi and Florida.

In 1994, finfish catch rates in kilograms per hour were 29.3 (+ 0.9 SE) for
Louisiana, 27.8 (+ 4.3 SE) for Alabama/Mississippi, 22.4 (+ 0.9 SE) for Texas, and 12.2
(+ 0.6 SE) for Florida. There was no significant difference of mean catch rates between
Alabama/Mississippi and Louisiana (2 = 0.12, P > 0.008), or between
Alabama/Mississippi and Texas (x2 = 1.47, P >0.008). Significant differences in mean
catch rates were detected in the following contrasts: Florida and Alabama/Mississippi
(x2 = 12.54, P < 0.008), Louisiana and Florida (2 = 234.35, P < 0.008), Texas and
Louisiana (x2 = 27.74, P < 0.008), and Texas and Florida (x2 = 79.21, P < 0.008). CV
estimates were 0.0 for Texas and Louisiana, 0.1 for Florida, and 0.2 for
Alabama/Mississippi.

CPUE in kilograms per hour in 1995 was 25.2 (+ 0.7 SE) for Louisiana, 17.0 (+
1.0 SE) for Texas, and 11.7 (+ 0.7 SE) for Florida. Significant differences in mean catch
rates were detected between all comparisons: Texas and Florida (x2 = 18.59, P < 0.016),
Louisiana and Florida (x2 = 169.27, P < 0.016), and Texas and Louisiana (x2 = 44.97, P
<0.016). CV values were 0.0 for Louisiana, and 0.1 for Texas and Florida.

In 1996, finfish catch rates in kilograms per hour were 21.0 (+ 1.4 SE) for
Louisiana, 20.0 (+ 1.5 SE) for Florida, 18.2 (+ 1.6 SE) for Texas, and 6.4 (+ 1.2 SE) for
Alabama/Mississippi. There was no significant difference of mean catch rates between
Florida and Texas (x2 = 0.62, P > 0.008), Louisiana and Texas (x2 = 1.71, P > 0.008), or
between Louisiana and Florida (x2 = 0.25, P > 0.008). Significant differences in mean

catch rates were detected in the following comparisons: Florida and
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Alabama/Mississippi (x2 = 47.41, P < 0.008), Louisiana and Alabama/Mississippi (x2 =
63.04, P < 0.008), and Texas and Alabama/Mississippi (2 = 33.12, P < 0.008). CV
estimates were 0.1 for all states, with the exception of Alabama/Mississippi with a value
of 0.2.

Finfish catch rate estimates in kilograms per hour in 1997 were 27.2 (+ 1.3 SE)
for Louisiana, 17.4 (+ 1.6 SE) for Texas, and 8.5 (+ 1.1 SE) for Florida. Significant
differences in mean catch rates were detected between all comparisons: Texas and
Florida (x2 = 20.16, P < 0.016), Louisiana and Florida (2 = 113.64, P < 0.016), and
Texas and Louisiana (x2 = 21.81, P < 0.016). CV values were 0.0 for Louisiana, and 0.1
for Texas and Florida.

In 1998, finfish CPUE was 20.0 (+ 0.9 SE) for Louisiana, 18.0 (+ 2.6 SE) for
Alabama/Mississippi, and 8.3 (+ 0.4 SE) for Texas. There was no significant difference
of mean catch rates between Alabama/Mississippi and Louisiana (x2 = 0.55, P > 0.016).
Significant differences in mean catch rates were detected between the following
contrasts: Texas and Louisiana (2 = 147.06, P < 0.016), and Texas and
Alabama/Mississippi (x2 = 13.45, P < 0.016). CV estimates were 0.0 for all states, with
the exception of Alabama/Mississippi, with a value of 0.1.

Finfish CPUE in kilograms per hour in 1999 was 11.2 (+ 0.6 SE) for Louisiana,
and 10.4 (+ 1.2 SE) for Texas. There was no significant difference of mean catch rates
between Louisiana and Texas (x2 = 0.36, P > 0.05). CV values were 0.1 for both states.

Finfish catch rate estimates in kilograms per hour in 2000 were 6.7 (+ 1.0 SE) for
Louisiana, and 3.9 (+ 0.9 SE) for Texas. There was a significant difference of mean
catch rates between Louisiana and Texas (x2 = 4.32, P < 0.05). CV values were 0.2 for
both areas.

In 2001, finfish CPUE in kilograms per hour was 33.6 (+ 1.8 SE) for Florida,
29.7 (+ 1.5 SE) for Alabama/Mississippi, 22.0 (+ 0.9 SE) for Louisiana, and 11.8 (+ 0.4
SE) for Texas. There was no significant difference of mean catch rates between
Alabama/Mississippi and Florida (x2 = 2.83, P > 0.008). Significant differences were

detected between the following comparisons: Louisiana and Alabama/Mississippi (X2 =
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19.67, P < 0.008), Texas and Alabama/Mississippi (x2 = 132.39, P < 0.008), Louisiana
and Florida (x2 = 34.43, P < 0.008), Texas and Florida (%2 = 143.42, P < 0.008), and
Texas and Louisiana (x2 = 109.98, P < 0.008). CV estimates were 0.0 for Louisiana and
Texas, and 0.1 for Alabama/Mississippi and Florida.

Finfish catch rates in kilograms per hour in 2002 were 22.6 (+ 0.7 SE) for
Alabama/Mississippi, 19.0 (+ 0.6 SE) for Louisiana, 16.5 (+ 0.5 SE) for Florida, and
13.0 (+ 0.5 SE) for Texas. Significant differences were detected between the following
comparisons: Florida and Alabama/Mississippi (%2 = 52.65, P < 0.008), Louisiana and
Alabama/Mississippi (x2 = 17.41, P < 0.008), Texas and Alabama/Mississippi (x2 =
144.96, P < 0.008), Louisiana and Florida (2 = 10.23, P < 0.008), Texas and Louisiana
(x2 =65.77, P <0.008), and Texas and Florida (x2 = 23.29, P < 0.008). CV estimates
were 0.0 for all states.

In 2003, finfish catch rates in kilograms per hour were 17.0 (+ 0.7 SE) for
Louisiana, 16.4 (+ 1.0 SE) for Alabama/Mississippi, 13.3 (+ 0.5 SE) for Texas, and 11.8
(£ 0.9 SE) for Florida. There was no significant difference of mean catch rates between
Louisiana and Alabama/Mississippi (2 = 0.31, P > 0.008), or between Texas and
Florida (2 = 1.99, P > 0.008). Significant differences in mean catch rates were detected
in the following comparisons: Florida and Alabama/Mississippi (2 = 11.73, P < 0.008),
Texas and Alabama/Mississippi (2 = 7.80, P <0.008), Louisiana and Florida (2 =
21.07, P <0.008), and Texas and Louisiana (2 = 19.36, P < 0.008). CV estimates were
0.0 for Louisiana and Texas, and 0.1 for Alabama/Mississippi and Florida.

Finfish catch rate estimates in kilograms per hour in 2004 were 24.8 (+ 0.9 SE)
for Alabama/Mississippi, 23.6 (+ 0.6 SE) for Louisiana, 16.7 (+ 1.0 SE) for Florida, and
16.7 (+ 0.6 SE) for Texas. There was no significant difference of mean catch rates
between Alabama/Mississippi and Louisiana (2 = 1.02, P > 0.008), or between Florida
and Texas (2 =0.00, P >0.008). Significant differences in mean catch rates were
detected in the following contrasts: Florida and Alabama/Mississippi (x2 = 35.51, P <
0.008), Louisiana and Florida (2 = 35.50, P < 0.008), Texas and Louisiana (2 = 61.13,
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P <0.008), and Texas and Alabama/Mississippi (2 = 51.43, P < 0.008). CV estimates
were 0.0 for all states, with the exception of Florida, with a value of 0.1.

In 2005, finfish catch rates in kilograms per hour were 29.9 (+ 0.9 SE) for
Louisiana, 27.2 (+ 1.2 SE) for Alabama/Mississippi, 20.4 (+ 1.1 SE) for Texas, and 17.7
(+ 1.0 SE) for Florida. As in previous years, there was no significant difference of mean
catch rates between Louisiana and Alabama/Mississippi (x2 = 2.92, P > 0.008), or
between Texas and Florida (%2 = 3.22, P > 0.008). Significant differences in mean catch
rates were detected in the following comparisons: Florida and Alabama/Mississippi (x2
=34.46, P < 0.008), Texas and Alabama/Mississippi (x2 = 17.24, P < 0.008), Louisiana
and Florida (x2 =76.18, P < 0.008), and Texas and Louisiana (%2 = 44.48, P < 0.008).
CV estimates were 0.0 for Louisiana and Alabama/Mississippi, and 0.1 for Texas and

Florida.

Finfish CPUE All Years Combined by State and Depth

For all years combined, finfish catch rates in kilograms per hour for Texas waters
were 20.5 (+ 1.0 SE) in the nearshore area, and 14.4 (+ 0.2 SE) in offshore waters.
There was a significant difference in mean catch rates between depth zones (%2 = 36.08,
P <0.002). CPUE for Louisiana was 30.7 (+ 0.8 SE) for the nearshore area, and 21.6 (+
0.3 SE) for offshore waters. A significant difference was detected between mean catch
rates in the two depth zones (x2 = 112.66, P < 0.002). In Alabama/Mississippi waters
catch rates were 17.8 (+ 0.8 SE) in the nearshore zone, and 25.2 (+ 0.5 SE) in offshore
waters. There was a significant difference in finfish catch rates between the two zones
(X2 =64.94, P <0.002). For Florida, finfish catch rates were 15.3 (+ 0.5 SE) for the
nearshore zone, and 15.0 (+ 0.4 SE) for offshore waters. There was not a significant
difference in mean catch rates between the two depth zones (x2 =0.15 P > 0.002). CV

estimates for all state areas and depth strata were 0.0.
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Finfish CPUE by Year, State and Depth

Catch rates for total finfish by year, state and depth is presented in Figure 27.
While variable, general trends of catch rates evolved. While not significantly different
in all years, mean catch rates where higher in nearshore areas of Texas and Louisiana
than in the offshore waters of each state in the majority of years. Conversely, in
Alabama/Mississippi waters mean catch rates were more variable with higher catch rates
observed in the offshore zone in most years. Off Florida, catch rates were higher in
offshore waters in the majority of years; however, no significant difference was detected

between the two depth strata in all years sampled, with the exception of 1994.
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Figure 27. Finfish CPUE in kilograms per hour in the Gulf of Mexico by year, state and
depth. Nets are consistent with BRD regulations. Based on observer coverage of the
U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992 through 2005.
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In 1992, finfish CPUE in kilograms per hour off Texas was 19.8 (+ 1.9 SE) for
nearshore waters, and 19.9 (+ 0.9 SE) for offshore waters. There was no significant
difference of mean catch rates between the two depth strata (x2 = 0.00, P > 0.002). CV
estimates for Texas were 0.1 and 0.0 in near and offshore depths, respectively. Off the
coast of Louisiana catch rates were higher in nearshore waters 34.2 (+ 1.7 SE) as
compared with offshore waters 22.4 (+ 1.7 SE). There was a significant difference of
mean catch rates between Louisiana near and offshore waters (2 = 23.17, P < 0.002).
CV values for Louisiana were 0.1 for both depth zones. CPUE in kilograms per hour off
Alabama/Mississippi was 41.5 (+ 8.8 SE) for nearshore waters, and 36.4 (+ 5.3 SE) for
offshore waters. There was not a significant difference of mean catch rates between the
two depth strata (x2 =0.25, P >0.002). CV estimates for Alabama/Mississippi were 0.2
and 0.1 in near and offshore depths, respectively. Off Florida finfish CPUE was 6.4 (+
1.0 SE) for offshore waters. For the Florida offshore zone, the CV estimate was 0.2.

In 1993, finfish catch rates in kilograms per hour off Texas were 15.4 (+ 2.3 SE)
for nearshore waters, and 12.7 (+ 0.4 SE) for the offshore strata. There was no
significant difference of mean catch rates between the two depth zones (x2 = 1.34, P >
0.002). CV estimates were 0.1 and 0.0 for Texas near and offshore areas, respectively.
Off Louisiana catch rates were 22.9 (+ 2.6 SE) in the nearshore area, and 21.6 (+ 0.8 SE)
in offshore waters. There was no significant difference of mean catch rates between
Louisiana near and offshore waters (2 = 0.22, P > 0.002). CV values for Louisiana
were 0.1 for the nearshore zone, and 0.0 for offshore waters. Off the coast of
Alabama/Mississippi finfish CPUE was 18.0 (+ 1.8 SE) for nearshore waters, and 30.7
(+ 5.8 SE) for offshore waters. There was not a significant difference of mean catch
rates between the two depth strata (2 = 4.38, P > 0.002). CV estimates were 0.1 and
0.2 in Alabama/Mississippi near and offshore depths, respectively. Off Florida catch
rates were 12.0 (+ 1.0 SE) for the nearshore zone, and 12.9 (+ 1.2 SE) for offshore
waters. There was no significant difference of mean catch rates between the two depth
zones (x2 =0.34 P >0.002). CV estimates for Florida waters were 0.1 for both depth

strata.
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Finfish catch rate estimates in kilograms per hour in 1994 for Texas were 19.1 (+
5.1 SE) for nearshore waters, and 22.6 (+ 0.9 SE) for the offshore zone. There was no
significant difference of mean catch rates between the two depth strata (2 = 0.46, P >
0.002). CV estimates for Texas were 0.3 for nearshore, and 0.0 for offshore waters. Off
Louisiana CPUE was 26.2 (+ 2.4 SE) in the nearshore area, and 29.3 (+ 0.9 SE) in
offshore waters. No significant difference was detected between the two depth zones
(X2 =1.56,P >0.002). CV estimates for Louisiana were 0.1 and 0.0 in the near and
offshore depths, respectively. CPUE in kilograms per hour off Alabama/Mississippi was
32.2 (+ 6.0 SE) for nearshore waters, and 19.4 (+ 5.1 SE) for offshore waters. There was
not a significant difference of mean catch rates between the two depth strata (y2 = 2.67,
P >0.002). CV values for Alabama/Mississippi waters were 0.2 for the nearshore zone,
and 0.3 for offshore waters. For Florida, finfish catch rates were 21.4 (+ 1.9 SE) for the
nearshore zone, and 10.8 (+ 0.6 SE) for offshore waters. There was a significant
difference of mean catch rates between the two depth zones (%2 = 28.08, P < 0.002). CV
estimates for Florida were 0.1 for both depth strata.

In 1995, catch rates for finfish off Texas were 34.3 (+ 8.8 SE) in the nearshore
area, and 16.1 (+ 0.9 SE) in offshore waters. No significant difference was detected
between the two depth zones (2 = 4.24, P > 0.005). CV estimates were 0.3 and 0.1 in
Texas near and offshore depths, respectively. CPUE in the Louisiana offshore strata was
25.2 (+ 0.7 SE) with a CV of 0.0. Off Florida, catch rates were 13.7 (+ 1.7 SE) for the
nearshore zone, and 10.9 (+ 0.8 SE) for offshore waters. There was not a significant
difference of mean catch rates between the two depth zones (2 = 2.25, P > 0.005). CV
estimates for Florida were 0.1 for both depth strata.

Finfish CPUE in 1996 off Texas was 25.5 (+ 3.3 SE) for nearshore, and 16.2 (+
1.6 SE) for offshore waters. There was no significant difference between near and
offshore waters (2 = 6.43, P > 0.003). CV estimates for Texas were 0.1 for both depth
strata. CPUE for the Louisiana offshore zone was 21.0 (+ 1.4 SE); the CV was 0.1. In
Alabama/Mississippi nearshore waters, CPUE was 6.4 (+ 1.2 SE), with a CV of 0.2. For
Florida, catch rates were 14.9 (+ 2.4 SE) in the nearshore area, and 20.5 (+ 1.7 SE) in
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offshore waters. No significant difference was detected between the two depth zones
(x2=3.74,P >0.003). CV estimates were 0.2 and 0.1 in near and offshore depths,
respectively.

In 1997, CPUE for in the Texas offshore zone was 17.4 (+ 1.6 SE). The CV
estimate was 0.1. The catch rate in Louisiana offshore waters was 27.2 (+ 1.3 SE), with
a CV of 0.0. In Florida offshore waters, the CPUE was 8.5 (+ 1.1 SE), with a CV value
of 0.1.

Finfish catch rate estimates in kilograms per hour in 1998 for Texas were 12.3 (+
2.1 SE) for nearshore waters, and 8.0 (+ 0.4 SE) for the offshore zone. There was no
significant difference of mean catch rates between the two depth strata (2 = 4.08, P >
0.005). CV estimates for Texas were 0.2 for nearshore, and 0.0 for offshore waters.
CPUE for the Louisiana offshore zone was 20.0 (+ 0.9 SE), with a CV of 0.0. Catch
rates in kilograms per hour off Alabama/Mississippi were 7.0 (+ 2.8 SE) for nearshore
waters, and 20.7 (+ 2.9 SE) for offshore waters. There was a significant difference of
mean catch rates between the two depth strata (x2 = 11.31, P < 0.005). CV values for
Alabama/Mississippi were 0.4 for the nearshore zone, and 0.1 for offshore waters.

Finfish CPUE in kilograms per hour for Texas offshore waters in 1999 was 10.4
(+ 1.2 SE), with a CV 0.1. For the Louisiana zone, the catch rate estimate was 11.2 (+
0.6 SE). The CV estimate was 0.1.

Finfish catch rate estimates in kilograms per hour in 2000 for Texas were 6.9 (+
0.2 SE) for nearshore waters, and 3.0 (+ 0.8 SE) for the offshore zone. There was no
significant difference of mean catch rates between the two depth zones (2 = 23.08, P >
0.017). CV estimates for Texas were 0.0 for nearshore, and 0.3 for offshore waters.
Louisiana offshore CPUE was 6.7 (+ 1.0 SE), with a CV of 0.2.

In Texas offshore waters in 2001 finfish CPUE in kilograms per hour was 11.8 (+
0.4 SE); the CV was 0.0. Off Louisiana, CPUE was 31.2 (+ 4.6 SE) in the nearshore
area, and 21.8 (+ 0.9 SE) in offshore waters. No significant difference was detected
between the two depth zones (2 = 3.95, P > 0.003). CV estimates for Louisiana waters

were 0.1 and 0.0 in near and offshore depths, respectively. CPUE in kilograms per hour
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off Alabama/Mississippi was 30.5 (+ 2.4 SE) for nearshore waters, and 29.1 (+ 1.9 SE)
for offshore waters. There was not a significant difference of mean catch rates between
the two depth strata (x2 = 0.21, P > 0.003). CV estimates for Alabama/Mississippi were
0.1 for both depth zones. Florida offshore finfish CPUE was 33.6 (+ 1.8 SE); the CV
was 0.1.

In 2002, finfish CPUE in kilograms per hour off Texas was 9.7 (+ 2.6 SE) for
nearshore waters, and 13.1 (+ 0.5 SE) for offshore waters. There was no significant
difference of mean catch rates between the two depth strata (x2 = 1.73, P > 0.002). CV
estimates for Texas were 0.3 and 0.0 in near and offshore depths, respectively. Off
Louisiana CPUE was 22.6 (+ 3.4 SE) in the nearshore area, and 18.9 (+ 0.6 SE) in
offshore waters. No significant difference was detected between the two depth zones
(x2 =1.10,P >0.002). CV values for Louisiana were 0.2 for nearshore, and 0.0 for
offshore waters. CPUE in kilograms per hour off Alabama/Mississippi was 16.0 (+ 1.1
SE) for nearshore waters, and 24.8 (+ 0.8 SE) for offshore waters. There was a
significant difference of mean catch rates between the two depth zones (x2 =45.01, P <
0.002). CV estimates for Alabama/Mississippi were 0.1 and 0.0 in near and offshore
depths, respectively. For Florida, catch rates were 15.7 (+ 0.7 SE) in the nearshore area,
and 17.1 (+ 0.8 SE) in offshore waters. No significant difference was detected between
the two depth zones (x2 = 1.54, P > 0.002). CV estimates were 0.0 for both Florida
depth strata.

Finfish catch rate estimates in kilograms per hour in 2003 for Texas were 32.9 (+
3.2 SE) for nearshore waters, and 12.5 (+ 0.5 SE) for the offshore zone. There was a
significant difference of mean catch rates between the two depth strata (2 = 39.96, P <
0.002). CV estimates for Texas were 0.1 for nearshore, and 0.0 for offshore waters. Off
Louisiana, CPUE was 25.6 (+ 3.1 SE) in the nearshore area, and 16.4 (+ 0.7 SE) in
offshore waters. No significant difference was detected between the two depth zones
(x2 =8.31,P>0.002). CV estimates for Louisiana waters were 0.1 and 0.0 in near and
offshore depths, respectively. CPUE in kilograms per hour off Alabama/Mississippi was
10.3 (+ 1.1 SE) for nearshore waters, and 19.4 (+ 1.3 SE) for offshore waters. A
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significant difference of mean catch rates was detected between the two depth strata (2
=29.83, P <0.002). CV values for Alabama/Mississippi were 0.1 for both depth zones.
For Florida, finfish catch rates were 12.5 (+ 1.1 SE) for the nearshore zone, and 10.4 (+
1.7 SE) for offshore waters. There was not a significant difference of mean catch rates
between the two depth zones (x2 = 1.09 P > 0.002). CV estimates for Florida were 0.1
and 0.2 in near and offshore depths, respectively.

In 2004, catch rates for finfish off Texas were 26.7 (+ 1.4 SE) in the nearshore
area, and 14.5 (+ 0.6 SE) in offshore waters. A significant difference was detected
between the two depth zones (2 = 66.79, P <0.002). CV estimates for Texas were 0.1
and 0.0 in near and offshore depths, respectively. Off Louisiana, CPUE was 28.5 (+ 1.5
SE) in the nearshore area, and 22.3 (+ 0.7 SE) in offshore waters. A significant
difference was detected between the two depth zones (x2 = 14.06, P < 0.002). For
Louisiana, CV values were 0.1 for nearshore, and 0.0 for offshore waters. For
Alabama/Mississippi finfish catch rates were 12.3 (+ 1.7 SE) in the nearshore area, and
26.4 (+ 1.0 SE) in offshore waters. Again, there was a significant difference between
depth zones (2 =49.37, P <0.002). CV estimates were 0.1 and 0.0 in near and offshore
depths, respectively. For Florida waters, catch rates were 16.5 (+ 1.9 SE) in the
nearshore area, and 16.9 (+ 1.1 SE) in offshore waters. No significant difference was
detected between the two depth zones (x2 = 0.03, P > 0.002). CV estimates for Florida
were 0.1 in both depth strata.

Catch rates in kilograms per hour in 2005 for Texas waters were 22.4 (+ 9.6 SE)
in the nearshore area, and 20.4 (+ 1.1 SE) in offshore waters. There was no significant
difference in mean catch rates between depth zones (x2 = 0.04, P > 0.002). CV values in
Texas waters were 0.4 for nearshore, and 0.1 for offshore waters. CPUE for Louisiana
was 35.3 (+ 1.5 SE) for the nearshore area, and 26.2 (+ 1.2 SE) for offshore waters. A
significant difference was detected between mean catch rates in the two depth zones (2
=23.39, P <0.002). CV values for Louisiana were 0.0 for both depth strata. In
Alabama/Mississippi waters catch rates were 17.6 (+ 2.7 SE) in the nearshore zone, and

28.9 (+ 1.4 SE) in offshore waters. There was a significant difference relative to mean
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finfish catch rates between the two zones (x2 = 14.37, P < 0.002). CV calculations were
0.2 for nearshore waters, and 0.0 for the offshore zone. For Florida, finfish catch rates
were 13.4 (+ 1.4 SE) for the nearshore zone, and 18.6 (+ 1.2 SE) for offshore waters.
There was not a significant difference of mean catch rates between the two depth strata
(x2 =8.21 P>0.002). CV estimates for Florida were 0.1 in both depth strata,

respectively.

Finfish CPUE All Years Combined by State, Depth and Season

For all years combined, finfish catch rate estimates for Texas nearshore waters
were 11.1 (+ 1.1 SE) in January through April, 26.8 (+ 1.3 SE) in May through August,
and 11.1 (+ 2.6 SE) in September through December. There was a significant difference
between January through April and May through August (x2 = 84.90, P < 0.0002), and
May through August and September through December (%2 = 29.66, P < 0.0002). There
was no significant difference between January and April and September through
December (x2 = 0.00, P > 0.0002). CPUE in Texas offshore waters was 8.0 (+ 0.3 SE)
in January through April, 15.0 (+ 0.3 SE) in May through August, and 15.8 (+ 0.4 SE) in
September through December. There was a significant difference between January
through April and May through August (%2 = 330.95, P < 0.0002), and January through
April and September through December (%2 = 270.74, P < 0.0002). There was no
significant difference between May through August and September through December
(x2 =3.25, P >0.0002). In Louisiana nearshore waters catch rate estimates were 18.4 (+
1.9 SE) in January through April, 32.8 (+ 1.0 SE) in May through August, and 27.3 (+
1.7 SE) in September through December. There was no significant difference in mean
catch rates between May through August and September through December (%2 = 8.00,
P >0.0002), and January through April and September through December (x2 = 12.07, P
>0.0002). There was a significant difference between January through April and May
through August (x2 = 87.32, P <0.0002). For Louisiana offshore waters CPUE was
18.7 (+ 0.3 SE) in January through April, 25.0 (+ 0.6 SE) in May through August, and

22.7 (+ 0.4 SE) in September through December. There was a significant difference in
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mean catch rates between January through April and May through August (2 = 87.32, P
<0.0002), and January through April and September through December (2 = 53.87, P <
0.0002). There was no significant difference between May through August and
September through December (%2 = 9.93, P >0.0002). In Alabama/Mississippi
nearshore waters CPUE was 7.8 (+ 0.5 SE) in January through April, 14.7 (+ 0.9 SE) in
May through August, and 26.8 (+ 1.5 SE) in September through December. There was a
significant difference for the following comparisons: January through April and May
through August (x2 =45.75, P <0.0002), January through April and September through
December (2 = 145.66, P < 0.0002), and May through August and September through
December (2 = 48.82, P <0.0002). For Alabama/Mississippi offshore waters CPUE
was 27.3 (+ 0.9 SE) in January through April, 19.7 (+ 0.7 SE) in May through August,
and 30.5 (+ 1.0 SE) in September through December. There was a significant difference
between January through April and May through August (x2 = 46.44, P < 0.0002), and
May through August and September through December (%2 = 84.40, P < 0.0002). There
was no significant difference between January through April and September through
December (x2 =5.79, P> 0.0002). For Florida nearshore waters CPUE was 14.9 (+ 0.6
SE) in January through April, 14.6 (+ 0.8 SE) in May through August, and 22.6 (+ 2.4
SE) in September through December. There was not a significant difference for the
following comparisons: January through April and May through August (2 =0.04, P >
0.0002), January through April and September through December (%2 = 9.80, P >
0.0002), and May through August and September through December (%2 = 9.80, P >
0.0002). In Florida offshore waters catch rates were 12.8 (+ 0.4 SE) in January through
April, 14.3 (+ 0.7 SE) in May through August, and 24.9 (+ 1.2 SE) in September through

December. There was a significant difference between January through April and
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September through December (%2 = 95.83, P < 0.0002), and May through August and
September through December (x2 = 61.26, P < 0.0002). There was no significant
difference between January through April and May through August (x2 =3.61, P >

0.0002). For all state areas, depths and seasons, CV values ranged from 0.0 to 0.2.

Finfish CPUE by Year, State, Depth and Season
CPUE for finfish by year, state, depth and season is presented in Figure 28. A

general seasonal trend was observed relative to CPUE. In Texas nearshore waters catch
rates were higher in May through August in most years, although not significantly higher
in all years. For the offshore zone, May through August yielded higher finfish CPUE in
the majority of years, followed by the September through December period. In
Louisiana nearshore waters higher catch rates occurred in May through August and
September through December, with no significant difference detected between the two
seasons in all years with the exception of 1992. In Louisiana offshore waters, the May
through August period yielded higher finfish catch rates, although CPUE was not
significantly different than the September through December period in most years. In
Alabama/Mississippi near and offshore waters, CPUE was higher in September through
December in the majority of years. For Florida nearshore waters, catch rates were
relatively consistent between seasons, with the Florida offshore zone experiencing
higher catch rates in September through December, followed by the May through August

period.
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Figure 28. Finfish CPUE in kilograms per hour in the Gulf of Mexico by year, state,
depth and season. Nets are consistent with BRD regulations. Based on observer
coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992

through 2005.

In 1992, finfish CPUE in kilograms per hour off Texas nearshore waters was

13.6 (+ 1.6 SE) in January through April, 32.7 (+ 4.6 SE) in May through August, and
30.3 (+ 15.7 SE) for September through December. There was a significant difference
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of mean catch rates between January through April and May through August (x2 =
15.61, P < 0.0005). No significant difference was detected between the following
comparisons: January through April and September through December (x2 =1.11, P >
0.0005), and May through August and September through December (2 = 0.02, P >
0.0005). In Texas offshore waters catch rates were 20.2 (+ 1.5 SE) in May through
August, and 19.8 (+ 1.2 SE) for September through December. There was no significant
difference between the two seasons (x2 = 0.05, P > 0.0005). In Louisiana nearshore
waters CPUE was 40.4 (+ 2.3 SE) in May through August, and 23.7 (+ 2.1 SE) for
September through December. There was a significant difference between the two
periods (x2 =29.49, P < 0.0005). For Louisiana offshore waters CPUE was 9.6 (+ 0.8
SE) in January through April, 18.8 (+ 2.3 SE) in May through August, and 31.6 (+ 2.3
SE) for September through December. There was a significant difference between the
following comparisons: January through April and May through August (2 = 14.64, P
< 0.0005), January through April and September through December (x2 = 84.49, P <
0.0005), and May through August and September through December (%2 = 15.82, P <
0.0005). In Alabama/Mississippi nearshore waters, CPUE was 41.3 (+ 16.2 SE) in May
through August, and 41.6 (+ 11.4 SE) for September through December. There was no
significant difference between the two seasons (x2 = 0.00, P > 0.0005). In Florida
offshore waters CPUE was 6.8 (+ 1.1 SE) in May through August, and 4.3 (+ 0.8 SE) in
September through December. There was no significant difference between the two
time periods (2 = 3.21, P > 0.0005). CV estimates were variable, and ranged from 0.1
to 0.5

Finfish CPUE in 1993 in Texas nearshore waters was 8.5 (+ 1.0 SE) in January
through April, 30.4 (+ 6.1 SE) in May through August, and 7.9 (+ 3.0 SE) for September
through December. There was no significant difference for the following comparisons:
January through April and May through August (2 = 12.64, P > 0.0003), January
through April and September through December (x2 = 0.86, P > 0.0003), and May
through August and September through December (x2 = 11.04, P > 0.0003). In Texas

offshore waters catch rate estimates were 10.0 (+ 0.5 SE) in January through April, 11.2
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(+ 0.5 SE) in May through August, and 15.5 (+ 0.8 SE) for September through
December. There was a significant difference between January through April and
September through December (%2 = 33.15, P < 0.0003), and May through August and
September through December (x2 = 19.07, P < 0.0003). There was no significant
difference between January through April and May through August (x2 =2.99, P >
0.0003). For Louisiana nearshore waters CPUE was 15.3 (+ 2.8 SE) in January through
April, 24.0 (+ 3.4 SE) in May through August, and 36.5 (+ 10.6 SE) for September
through December. There was no significant difference for the following comparisons:
January through April and May through August (x2 = 3.97, P > 0.0003), January
through April and September through December (x2 = 3.78, P > 0.0003), and May
through August and September through December (%2 = 1.29, P > 0.0003). For
Louisiana offshore waters CPUE was 16.1 (+ 0.5 SE) in January through April, 42.8 (+
4.4 SE) in May through August, and 38.4 (+ 2.0 SE) in September through December.
There was a significant difference between January through April and May through
August (2 = 36.47, P < 0.0003), and January through April and September through
December (x2 = 117.52, P <0.0003). There was no significant difference between May
through August and September through December (%2 = 0.84, P > 0.0003). In
Alabama/Mississippi nearshore waters catch rate estimates were 19.6 (+ 3.4 SE) in
January through April, and 17.9 (+ 1.9 SE) in May through August. There was no
significant difference between the two seasons (x2 = 0.19, P > 0.0003). For
Alabama/Mississippi offshore waters CPUE was 24.5 (+ 4.7 SE) in May through
August, and 89.3 (+ 8.6 SE) in September through December. There was a significant
difference between the two periods (x2 =43.49, P <0.0003). In Florida nearshore
waters catch rate estimates were 10.3 (+ 1.4 SE) in January through April, and 14.6 (+
1.0 SE) in May through August. There was no significant difference between the two
seasons (2 = 6.37, P >0.0003). For Florida offshore waters CPUE was 6.0 (+ 0.6 SE)
in January through April, and 21.6 (+ 1.4 SE) in May through August. There was a
significant difference between the two periods (x2 = 102.36, P < 0.0003). CV estimates

were relatively low, and ranged from 0.1 to 0.3
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During 1994, finfish catch rates for Texas nearshore waters were 3.3 (+ 2.5 SE)
in January through April, and 32.0 (+ 5.0 SE) in May through August. There was a
significant difference between the two seasons (x2 = 26.53, P < 0.0003). In Texas
offshore waters CPUE was 11.4 (+ 1.7 SE) in January through April, 19.9 (+ 1.0 SE) in
May through August, and 30.8 (+ 2.0 SE) for September through December. There was
a significant difference for the following comparisons: January through April and May
through August (x2 = 18.53, P <0.0003), January through April and September through
December (2 = 54.75, P < 0.0003), and May through August and September through
December (2 = 24.04, P < 0.0003). For Louisiana offshore waters CPUE was 27.5 (+
1.2 SE) in January through April, 32.0 (+ 1.9 SE) in May through August, and 30.0 (+
2.0 SE) in September through December. There was no significant difference for the
following comparisons: January through April and May through August (2 =4.03,P >
0.0003), January through April and September through December (x2 = 1.15, P >
0.0003), and May through August and September through December (2 = 0.53, P >
0.0003). For Alabama/Mississippi nearshore waters CPUE was 33.4 (+ 6.5 SE) in May
through August, and 20.3 (+ 2.0 SE) in September through December. There was not a
significant difference between the two periods (x2 = 3.66, P >0.0003). For Florida
nearshore waters CPUE was 19.4 (+ 3.3 SE) in January through April, 20.9 (+ 0.9 SE) in
May through August, and 23.1 (+ 2.6 SE) for September through December. There was
no significant difference between the following comparisons: January through April and
May through August (x2 = 0.20, P > 0.0003), January through April and September
through December (x2 =0.76, P > 0.0003), and May through August and September
through December (%2 = 0.69, P > 0.0003). For Florida offshore waters catch rates were
7.7 (+ 0.5 SE) in January through April, 8.4 (+ 0.6 SE) in May through August, and 24.5
(+ 2.6 SE) in September through December. There was a significant difference between
January through April and September through December (%2 = 40.28, P < 0.0003), and
May through August and September through December (%2 = 36.32, P < 0.0003). There
was no significant difference between January through April and May through August

(x2 =1.00, P >0.0003). CV estimates were moderate, and ranged from 0.1 to 0.8.
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For Texas offshore waters in 1995 finfish catch rate estimates were 17.3 (+ 2.0
SE) in May through August, and 15.8 (+ 1.0 SE) in September through December.
There was not a significant difference between the two seasons (x2 = 0.40, P > 0.001).
For Louisiana offshore waters CPUE was 16.3 (+ 0.7 SE) in January through April, 26.8
(+ 1.2 SE) in May through August, and 29.4 (+ 1.0 SE) in September through December.
There was a significant difference detected between January through April and
September through December (%2 = 119.10, P < 0.001), and January and April and May
through August (x2 = 52.60, P <0.001). There was no significant difference between
May and August and September through December (x2 = 2.90, P > 0.001). In Florida
nearshore waters catch rate estimates were 17.0 (+ 3.3 SE) in January through April,
10.7 (+ 1.7 SE) in May through August, and 15.8 (+ 7.6 SE) for September through
December. There was a significant difference for the following comparisons: January
through April and May through August (%2 =2.90, P <0.001), January through April
and September through December (x2 = 0.02, P <0.001), and May through August and
September through December (x2 = 0.43, P <0.001). In Florida offshore waters CPUE
was 6.3 (+ 0.7 SE) in January through April, 14.6 (+ 1.4 SE) in May through August,
and 13.5 (+ 1.5 SE) in September through December. There was a significant difference
between January through April and September through December (%2 = 19.25, P <
0.001), and January through April and May through August (x2 = 28.44, P <0.001).
There was no significant difference between May through August and September
through December (%2 =0.29, P >0.001). CV estimates ranged from 0.0 to 0.5.

During 1996, finfish CPUE in Texas nearshore waters was 26.9 (+ 3.7 SE) in
May through August, and 17.3 (+ 2.9 SE) in September through December. There was
not a significant difference between the two seasons (x2 =4.26, P >0.001). In Texas
offshore waters CPUE was 13.0 (+ 4.1 SE) in January through April, 23.0 (+ 2.3 SE) in
May through August, and 8.3 (+ 0.9 SE) for September through December. There was
not a significant difference between January through April and May through August (%2
=4.47,P >0.001), and January through April and September through December (x2 =
1.20, P >0.001). There was a significant difference between May through August and
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September through December (x2 = 33.98, P < 0.001). In Louisiana offshore waters
catch rates were 18.4 (+ 1.1 SE) in January through April, and 26.3 (+ 3.2 SE) in May
through August. There was not a significant difference between the two periods (x2 =
5.67,P>0.001). In Florida offshore waters CPUE was 15.1 (+ 1.3 SE) in January
through April, 17.2 (+ 4.6 SE) in May through August, and 29.9 (+ 3.2 SE) in September
through December. There was a significant difference between January through April
and September through December (x2 = 18.13, P < 0.001). There was no significant
difference between and January through April and May through August (x2 =0.21, P >
0.001), and between May through August and September through December (x2 =5.11,
P >0.001). CV estimates were low, and ranged from 0.1 to 0.3.

CPUE in Texas offshore waters in 1997 was 11.4 (+ 2.2 SE) in January through
April, 25.0 (+ 3.3 SE) in May through August, and 14.1 (+ 1.6 SE) in September through
December. There was a significant difference between January through April and May
through August (x2 = 11.70, P < 0.002). There was no significant difference detected
between and January through April and September through December (x2 = 0.94, P >
0.002), and between May through August and September through December (%2 = 8.85,
P >0.002). In Louisiana offshore waters catch rate estimates were 23.3 (+ 10.3 SE) in
January through April, 30.1 (+ 2.2 SE) in May through August, and 25.6 (+ 1.7 SE) for
September through December. There was not a significant difference between the
following comparisons: January through April and May through August (2 =0.42, P >
0.002), January through April and September through December (2 = 0.05, P > 0.002),
and May through August and September through December (x2 = 2.60, P > 0.002). CV
estimates ranged from 0.1 to 0.4.

During 1998, catch rate estimates for finfish in Texas offshore waters were 7.0 (+
0.3 SE) in January through April, and 10.1 (+ 0.8 SE) in May through August. There
was a significant difference between the two seasons (x2 = 12.49, P < 0.002). In
Louisiana offshore waters catch rate estimates were 19.7 (+ 0.9 SE) in January through
April, 19.7 (+ 2.5 SE) in May through August, and 27.4 (+ 3.4 SE) in September through

December. There was not a significant difference between the following comparisons:
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January through April and May through August (x2 = 0.00, P > 0.002), January through
April and September through December (%2 = 4.87, P > 0.002), and May through
August and September through December (%2 = 3.34, P > 0.002). CV estimates ranged
from 0.0 to 0.4.

Finfish catch rates in 1999 for Texas offshore waters were 11.2 (+ 0.9 SE) in
May through August, and 10.0 (+ 1.8 SE) in September through December. There was
not a significant difference between the two seasons (x2 = 0.37, P > 0.008). CPUE for
Louisiana offshore waters was 15.7 (+ 0.7 SE) in May through August, and 10.1 (+ 0.6
SE) in September through December. There was a significant difference detected
between the two time periods (x2 = 35.77, P < 0.008). CV values were low, and ranged
from 0.0 to 0.2.

In 2001, finfish CPUE for Texas offshore waters was 12.1 (+ 0.5 SE) in May
through August, and 11.1 (+ 0.7 SE) in September through December. There was not a
significant difference between the two seasons (x2 = 1.16, P> 0.001). Similarly, catch
rate estimates for Louisiana offshore waters were 21.9 (+ 1.4 SE) in May through
August, and 21.8 (+ 1.1 SE) in September through December. A significant difference
was not detected between the two time periods (x2 = 0.00, P > 0.001). For
Alabama/Mississippi nearshore waters CPUE was 32.8 (+ 7.0 SE) in May through
August, and 30.4 (+ 2.5 SE) in September through December. Again, there was no
significant difference between the two seasons (x2 =0.10, P> 0.001). In
Alabama/Mississippi offshore waters, CPUE was 24.1 (+ 1.3 SE) in May through
August, and 31.0 (+ 2.5 SE) in September through December. There was not a
significant difference between the two seasons (x2 =5.71, P> 0.001). CV values were
low, ranging from 0.0 to 0.2.

Catch rate estimates during 2002 Texas nearshore waters were 16.6 (+ 8.6 SE) in
May through August, and 6.9 (+ 0.9 SE) in September through December. There was
not a significant difference between the two seasons (2 = 1.28, P > 0.0002). CPUE in
Texas offshore waters was 4.7 (+ 0.5 SE) in January through April, 14.5 (+ 0.6 SE) in
May through August, and 12.5 (+ 0.8 SE) in September through December. There was a
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significant difference between January through April and May through August (%2 =
164.86, P < 0.0002), and January through April and September through December (%2 =
68.78, P < 0.0002). There was no significant difference between May through August
and September through December (x2 = 3.77, P > 0.0002). In Louisiana nearshore
waters catch rate estimates were 28.4 (+ 10.6 SE) in May through August, and 16.8 (+
0.8 SE) in September through December. There was not a significant difference
between the two seasons (2 = 0.43, P > 0.0002). For Louisiana offshore waters CPUE
was 20.0 (+ 1.2 SE) in January through April, 21.1 (+ 0.9 SE) in May through August,
and 16.8 (+ 0.8 SE) in September through December. There was no significant
difference detected for the following comparisons: January through April and May
through August (x2 = 0.50, P > 0.0002), January through April and September through
December (2 = 4.62, P > 0.0002), and May through August and September through
December (x2 = 12.07, P > 0.0002). In Alabama/Mississippi nearshore waters CPUE
was 5.6 (+ 0.8 SE) in January through April, 12.1 (+ 0.8 SE) in May through August,
and 27.5 (+ 2.4 SE) in September through December. There was a significant difference
for the following comparisons: January through April and May through August (%2 =
33.22, P <0.0002), January through April and September through December (%2 =
73.65, P < 0.0002), and May through August and September through December (2 =
35.51, P <0.0002). For Alabama/Mississippi offshore waters CPUE was 31.7 (+ 2.1
SE) in January through April, 21.0 (+ 0.9 SE) in May through August, and 27.9 (+ 1.5
SE) in September through December. There was a significant difference between
January through April and May through August (x2 = 21.53, P <0.0002), and May
through August and September through December (%2 = 15.89, P < 0.0002). There was
no significant difference between January through April and September through
December (x2 = 2.12, P> 0.0002). For Florida nearshore waters CPUE was 15.6 (+ 0.8
SE) in January through April, and 16.0 (+ 1.3 SE) in May through August. There was
not a significant difference between the two periods (x2 = 0.06, P >0.0002). In Florida
offshore waters catch rates were 15.1 (+ 0.9 SE) in January through April, 18.8 (+ 1.6
SE) in May through August, and 35.9 (+ 3.2 SE) in September through December.
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There was a significant difference between January through April and September
through December (2 = 38.68, P < 0.0002), and May through August and September
through December (x2 = 22.48, P < 0.0002). There was no significant difference
between January through April and May through August (x2 = 4.06, P > 0.0002). CV
values ranged from 0.0 to 0.5.

During 2003, CPUE for finfish in Texas offshore waters was 11.3 (+ 0.6 SE) in
May through August, and 14.2 (+ 0.7 SE) in September through December. There was
not a significant difference between the two seasons (x2 =9.77, P > 0.0004). Catch rate
estimates for Louisiana nearshore waters were 11.3 (+ 2.5 SE) in January through April,
20.9 (+ 3.0 SE) in May through August, and 29.3 (+ 4.0 SE) in September through
December. There was not a significant difference between January through April and
May through August (x2 = 5.90, P > 0.0004), and May through August and September
through December (%2 = 2.88, P >0.0004). There was a significant difference detected
between January through April and September through December (x2 = 14.57, P <
0.0004). CPUE in Louisiana offshore waters was 10.5 (+ 0.8 SE) in January through
April, 13.6 (+ 0.9 SE) in May through August, and 18.3 (+ 0.9 SE) in September through
December. There was a significant difference noted between January through April and
September through December (%2 = 45.55, P < 0.0004), and May through August and
September through December (x2 = 13.62, P < 0.0004). There was no significant
difference between January through April and May through August (x2 =7.29, P >
0.0004). Catch rate estimates for Alabama/Mississippi nearshore waters were 7.9 (+ 0.7
SE) in January through April, 12.2 (+ 2.1 SE) in May through August, and 12.0 (+ 3.9
SE) in September through December. There was not a significant difference detected for
the following comparisons: January through April and May through August (%2 = 3.66,
P >0.0004), January through April and September through December (x2 =1.12, P >
0.0004), and May through August and September through December (%2 = 0.00, P >
0.0004). CPUE in Alabama/Mississippi offshore waters was 33.0 (+ 4.0 SE) in January
through April, 10.0 (+ 1.0 SE) in May through August, and 21.7 (+ 1.6 SE) in September

through December. There was a significant difference between January through April
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and May through August (%2 = 30.94, P < 0.0004), and May through August and
September through December (2 = 38.24, P < 0.0004). There was no significant
difference detected between January through April and September through December
(x2 = 6.88, P >0.0004). CV estimates were low, and ranged from 0.1 to 0.3.

In 2004, finfish mean catch rate estimates for Texas offshore waters were 7.6 (+
0.6 SE) in January through April, 16.1 (+ 0.6 SE) in May through August, and 17.3 (+
1.3 SE) in September through December. There was a significant difference between
January through April and May through August (2 = 91.38, P < 0.0003), and January
through April and September through December (2 = 43.37, P < 0.0003). There was no
significant difference between May and August and September through December (2 =
0.63, P >0.0003). CPUE for Louisiana nearshore waters was 11.9 (+ 3.8 SE) in January
through April, 28.4 (+ 1.5 SE) in May through August, and 43.6 (+ 8.5 SE) in September
through December. There was no significant difference detected between January
through April and September through December (x2 = 11.64, P > 0.0003), and May
through August and September through December (%2 = 3.14, P > 0.0003). There was a
significant difference between January and April and May through August (x2 = 16.02,
P <0.0003). In Louisiana offshore waters catch rates were 18.2 (+ 0.6 SE) in January
through April, 30.0 (+ 1.8 SE) in May through August, and 34.7 (+ 2.7 SE) in September
through December. There was a significant difference detected between January
through April and September through December (2 = 36.15, P < 0.0003), and January
through April and May through August (x2 =40.79, P < 0.0003). There was no
significant difference between May through August and September through December
(x2 =2.09, P>0.0003). In Alabama/Mississippi nearshore waters catch rates were 8.4
(+ 0.9 SE) in January through April, 7.2 (+ 1.0 SE) in May through August, and 22.6 (+
3.8 SE) in September through December. There was not a significant difference
between January through April and May through August (x2 = 0.78, P > 0.0003), and
January through April and September through December (x2 = 13.19, P > 0.0003).
There was a significant difference detected between May and August and September

through December (x2 = 15.15, P < 0.0003). In Alabama/Mississippi offshore waters
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CPUE was 22.3 (+ 0.9 SE) in January through April, 17.2 (+ 2.2 SE) in May through
August, and 42.8 (+ 2.3 SE) in September through December. There was a significant
difference between January through April and September through December (%2 =
71.98, P < 0.0003), and May through August and September through December (2 =
65.73, P < 0.0003). There was not a significant difference detected between January
through April and May and August (x2 = 4.69, P >0.0003). For Florida nearshore
waters catch rate estimates were 16.3 (+ 2.7 SE) in January through April, and 10.5 (+
3.6 SE) in May through August. There was not a significant difference between the two
seasons (x2 = 1.98, P >0.0003). For Florida offshore waters CPUE was 17.6 (+ 1.2 SE)
in January through April, and 10.7 (+ 1.2 SE) in May through August. There was a
significant difference between the two seasons (x2 = 15.91, P < 0.0003). CV estimates
were low, and ranged from 0.0 to 0.3.

In 2005 finfish catch rates in Texas offshore waters were 21.0 (+ 1.3 SE) in May
through August, and 18.5 (+ 1.9 SE) in September through December. There was not a
significant difference between the two seasons (x2 = 1.20, P > 0.0003). In Louisiana
nearshore waters CPUE was 26.6 (+ 2.1 SE) in January through April, 37.4 (+ 1.6 SE) in
May through August, and 27.9 (+ 4.2 SE) in September through December. There was
no significant difference detected between May through August and September through
December (x2 =4.51, P > 0.0003), and January through April and September through
December (x2 = 0.08, P > 0.0003). There was a significant difference between January
and April and May through August (%2 = 16.68, P < 0.0003). In Louisiana offshore
waters catch rates were 26.0 (+ 1.5 SE) in January through April, 39.7 (+ 3.5 SE) in May
through August, and 19.0 (+ 1.0 SE) in September through December. There was a
significant difference detected between May through August and September through
December (2 = 33.32, P < 0.0003), and January through April and September through
December (x2 = 15.76, P < 0.0003). There was no significant difference between
January and April and May through August (x2 = 13.37, P > 0.0003). Catch rate
estimates for Alabama/Mississippi nearshore waters were 10.8 (+ 1.2 SE) in January

through April, 12.5 (+ 1.9 SE) in May through August, and 20.8 (+ 3.7 SE) in September
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through December. There was not a significant difference detected for the following
comparisons: January through April and May through August (%2 =0.60, P >0.0003),
January through April and September through December (%2 = 6.69, P > 0.0003), and
May through August and September through December (x2 = 3.92, P > 0.0003).
Similarly, CPUE for Alabama/Mississippi offshore waters was 28.9 (+ 1.9 SE) in
January through April, 26.1 (+ 2.6 SE) in May through August, and 32.0 (+ 3.0 SE) in
September through December. There was not a significant difference detected for the
following comparisons: January through April and May through August (x2 =0.77, P >
0.0003), January through April and September through December (x2 =0.77, P >
0.0003), and May through August and September through December (x2 = 2.23, P >
0.0003). For Florida nearshore waters catch rate estimates were 13.5 (+ 1.5 SE) in
January through April, and 10.4 (+ 0.2 SE) in May through August. There was not a
significant difference between the two seasons (x2 = 4.27, P > 0.0003). For Florida
offshore waters CPUE was 18.7 (+ 1.3 SE) in January through April, and 17.2 (+ 2.2 SE)
in May through August. There was no significant difference between the two time

periods (x2 =0.37, P >0.0003). CV estimates ranged from 0.0 to 0.8.

Shrimp CPUE All Years Combined by State

For all years combined, shrimp CPUE in kilograms per hour was 5.7 (+ 0.1 SE)
for Texas, 5.0 (+ 0.9 SE) for Florida, 4.6 (+ 0.1 SE) for Louisiana, and 3.9 (+ 0.1 SE) for
Alabama/Mississippi. Significant differences were detected between the following
comparisons: Florida and Alabama/Mississippi (2 = 96.77, P < 0.008), Louisiana and
Alabama/Mississippi (x2 = 52.45, P < 0.008), Texas and Alabama/Mississippi (x2 =
273.36, P <0.008), Louisiana and Florida (x2 = 9.91, P < 0.008), Texas and Florida (%2
=36.76, P < 0.008), and Texas and Louisiana (x2 = 93.92, P < 0.008). CV estimates

were 0.0 for all state areas, except Florida with a CV of 0.2.
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Shrimp CPUE by Year and State

CPUE for shrimp by year and state is presented in Figure 29. As compared with
other state areas, Texas yielded higher CPUE in the majority years.
12
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»
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Year
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Figure 29. Penaeid shrimp CPUE in kilograms per hour by year and state for nets
consistent with BRD regulations. Based on observer coverage of the U.S. Gulf of
Mexico and southeastern Atlantic shrimp fishery from 1992 through 2005.

In 1992, penaeid shrimp catch rates in kilograms per hour were 5.6 (+ 0.8 SE) for
Alabama/Mississippi, 5.4 (+ 0.3 SE) for Louisiana, 5.3 (+ 0.3 SE) for Texas, and 3.5 (+
0.2 SE) for Florida. There was no significant difference of mean catch rates between
Alabama/Mississippi and Florida (x2 = 6.10, P > 0.008), Louisiana and
Alabama/Mississippi (x2 = 0.03, P > 0.008), Texas and Alabama/Mississippi (x2 = 0.09,
P >0.008), and Louisiana and Texas (x2 = 0.06, P > 0.008). Significant differences in

mean catch rates were detected in the following contrasts: Louisiana and Florida (2 =
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31.32, P <0.008), and Texas and Florida (2 = 35.63, P < 0.008). CV estimates were
0.0 for Texas and Florida, and 0.1 for Louisiana and Alabama/Mississippi.

Shrimp catch rates in kilograms per hour in 1993 were 6.7 (+ 0.5 SE) for
Alabama/Mississippi, 5.4 (+ 0.2 SE) for Florida, 3.9 (+ 0.1 SE) for Texas, and 3.2 (+ 0.2
SE) for Louisiana. There was no significant difference of mean catch rates between
Alabama/Mississippi and Florida (x2 = 6.57, P > 0.008). Significant differences were
detected between the following comparisons: Texas and Louisiana (x2 = 14.13, P <
0.008), Louisiana and Florida (2 = 58.07, P < 0.008), Louisiana and
Alabama/Mississippi (x2 = 52.65, P < 0.008), Texas and Florida (x2 = 28.39, P <
0.008), and Texas and Alabama/Mississippi (2 = 33.98, P < 0.008). CV estimates were
0.0 for all states, except for Alabama/Mississippi, with a CV estimate of 0.1.

In 1994, shrimp catch rates in kilograms per hour were 5.8 (+ 0.2 SE) for Texas,
5.4 (+ 1.0 SE) for Alabama/Mississippi, 4.3 (+ 0.2 SE) for Florida, and 3.3 (+ 0.1 SE)
for Louisiana. There was no significant difference of mean catch rates between
Louisiana and Alabama/Mississippi (x2 = 4.44, P > 0.008), Texas and
Alabama/Mississippi (x2 = 0.20, P > 0.008), and Florida and Alabama/Mississippi (%2 =
1.14, P > 0.008). Significant differences in mean catch rates were detected in the
following comparisons: Louisiana and Florida (2 = 22.21, P < 0.008), Texas and
Louisiana (2 = 83.38, P < 0.008), and Texas and Florida (2 = 28.35, P < 0.008). CV
values were 0.0 for all states, except for Alabama/Mississippi, with a CV estimate of 0.2.

Shrimp catch rate estimates in kilograms per hour in 1995 were 5.6 (+ 0.3 SE) for
Florida, 5.5 (+ 0.4 SE) for Texas, and 4.4 (+ 0.2 SE) for Louisiana. There was no
significant difference of mean catch rates between Florida and Texas (x2 =0.01, P >
0.016). Significant differences in mean catch rates were detected in the following
contrasts: Louisiana and Florida (x2 = 14.10, P < 0.016), and Texas and Louisiana (%2 =
7.20, P <0.016). CV estimates were 0.0 for all states, with the exception of Texas, with
a value of 0.1.

In 1996, shrimp catch rates in kilograms per hour were 9.7 (+ 0.7 SE) for Florida,
6.5 (+ 0.6 SE) for Texas, 6.0 (+ 0.8 SE) for Alabama/Mississippi, and 1.9 (+ 0.1 SE) for
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Louisiana. There was no significant difference of mean catch rates between Texas and
Alabama/Mississippi (x2 = 0.19, P > 0.008). Significant differences in mean catch rates
were detected in the following comparisons: Louisiana and Alabama/Mississippi (¥2 =
24.70, P < 0.008), Florida and Alabama/Mississippi (x2 = 11.15, P < 0.008), Florida and
Texas (x2 = 11.77, P < 0.008), Louisiana and Florida (2 = 113.63, P < 0.008), and
Texas and Louisiana (x2 = 56.38, P < 0.008). CV estimates were 0.1 for all states.

Shrimp catch rate estimates in kilograms per hour in 1997 were 3.4 (+ 0.4 SE) for
Texas, 2.9 (+ 0.3 SE) for Florida, and 2.8 (+ 0.1 SE) for Louisiana. No significant
differences in mean catch rates were detected between the following comparisons: Texas
and Florida (x2 = 1.08, P > .016), Louisiana and Florida (x2 =0.17, P > 0.016), and
Texas and Louisiana (x2 =2.17, P> 0.016). CV values were 0.0 for Louisiana, and 0.1
for Texas and Florida.

In 1998, shrimp CPUE was 3.4 (+ 0.3 SE) for Alabama/Mississippi, 3.0 (+ 0.3
SE) for Texas, and 2.5 (+ 0.1 SE) for Louisiana. There was no significant difference of
mean catch rates between Texas and Louisiana (x2 = 3.73, P > 0.016), or between
Alabama/Mississippi and Texas (2 =0.76, P > 0.016). There was a significant
difference between Alabama/Mississippi and Louisiana (x2 = 7.60, P < 0.016). CV
estimates were 0.1 for all states.

Shrimp catch rate estimates in kilograms per hour in 1999 were 3.8 (+ 0.4 SE) for
Texas, and 3.2 (+ 0.2 SE) for Louisiana. There was no significant difference of mean
catch rates between Texas and Louisiana (2 = 2.05, P > 0.05). CV values were 0.0 for
Louisiana, and 0.1 for Texas.

In 2000, shrimp CPUE in kilograms per hour was 9.8 (+ 0.9 SE) for Louisiana,
and 5.1 (+ 1.3 SE) for Texas. There was a significant difference of mean catch rates
between Louisiana and Texas (x2 =9.12, P < 0.05). CV values 0.1 and 0.2 for
Louisiana and Texas, respectively.

Shrimp catch rate estimates in kilograms per hour in 2001 were 6.9 (+ 0.3 SE) for
Texas, 3.9 (+ 0.3 SE) for Florida, 3.6 (+ 0.2 SE) for Louisiana, and 2.8 (+ 0.2 SE) for

Alabama/Mississippi. There was no significant difference of mean catch rates between
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Florida and Louisiana (x2 = 0.70, P > 0.008). Significant differences were detected
between the following comparisons: Louisiana and Alabama/Mississippi (2 = 10.88, P
< 0.008), Florida and Alabama/Mississippi (x2 = 12.66, P < 0.008), Texas and
Alabama/Mississippi (x2 = 147.30, P < 0.008), Alabama/Mississippi and Florida (2 =
10.89, P < 0.008), Texas and Florida (2 = 63.11, P < 0.008), and Texas and Louisiana
(X2 =93.97, P <0.008). CV estimates were 0.0 for Louisiana and Texas, and 0.1 for
Alabama/Mississippi and Florida.

In 2002, mean shrimp catch in kilograms per hour were 5.8 (+ 0.2 SE) for Texas,
5.1 (+ 0.2 SE) for Florida, 3.6 (+ 0.1 SE) for Louisiana, and 3.3 (+ 0.1 SE) for
Alabama/Mississippi. There was no significant difference between Louisiana and
Alabama/Mississippi (x2 = 6.18, P > 0.008). Significant differences were detected
between the following comparisons: Florida and Alabama/Mississippi (x2 = 93.88, P <
0.008), Texas and Alabama/Mississippi (x2 = 127.15, P < 0.008), Louisiana and Florida
(x2 =51.08, P <0.008), Texas and Louisiana (x2 = 83.30, P < 0.008), and Texas and
Florida (x2 = 7.38, P < 0.008). CV estimates were 0.0 for all states.

Shrimp catch rates in kilograms per hour in 2003 were 7.2 (+ 0.5 SE) for Florida,
6.8 (+ 0.2 SE) for Texas, 4.9 (+ 0.2 SE) for Louisiana, and 3.6 (+ 0.1 SE) for
Alabama/Mississippi. There was no significant difference of mean catch rates between
Florida and Texas (%2 = 0.48, P > 0.008). Significant differences in mean catch rates
were detected in the following comparisons: Florida and Alabama/Mississippi (¥2 =
42.17, P < 0.008), Louisiana and Alabama/Mississippi (2 = 35.09, P < 0.008), Texas
and Alabama/Mississippi (x2 = 136.14, P < 0.008), Louisiana and Florida (2 = 16.62, P
< 0.008) and Texas and Louisiana (x2 = 43.97, P < 0.008). CV estimates were 0.0 for
all states, except for Florida, with a CV of 0.1.

In 2004, shrimp CPUE in kilograms per hour was 7.2 (+ 0.3 SE) for Texas, 5.6
(£ 0.2 SE) for Louisiana, 4.6 (+ 0.2 SE) for Alabama/Mississippi, and 3.2 (+ 0.2 SE) for
Florida. Significant differences in mean catch rates were detected in the following
contrasts: Alabama/Mississippi and Louisiana (x2 = 11.63, P < 0.008), Florida and
Texas (x2 = 102.32, P < 0.008), Florida and Alabama/Mississippi (x2 = 18.28, P <
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0.008), Louisiana and Florida (x2 = 51.61, P < 0.008), Texas and Louisiana (x2 = 16.14,
P <0.008), and Texas and Alabama/Mississippi (2 =49.74, P < 0.008). CV estimates
were 0.0 for all states, with the exception of Florida, with a value of 0.1.

Shrimp catch rates in kilograms per hour in 2005 were 8.7 (+ 0.3 SE) for
Louisiana, 8.5 (+ 0.3 SE) for Texas, 5.5 (+ 0.3 SE) for Alabama/Mississippi, and 4.7 (+
0.2 SE) for Florida. There was no significant difference of mean catch rates between
Texas and Louisiana (x2 = 0.10, P > 0.008), or between Alabama/Mississippi and
Florida (2 = 4.04, P > 0.008). Significant differences in mean catch rates were detected
between the following comparisons: Louisiana and Alabama/Mississippi (x2 = 41.34, P
<0.008), Texas and Alabama/Mississippi (2 = 38.35, P < 0.008), Louisiana and Florida
(X2 =97.93, P <0.008), and Texas and Florida (x2 = 93.94, P < 0.008). CV estimates

were 0.0 for all states, except for Alabama/Mississippi, with a CV of 0.1.

Shrimp CPUE All Years Combined by State and Depth

For all years combined, shrimp catch rates in kilograms per hour for Texas
waters were 6.6 (+ 0.3 SE) in the nearshore area, and 5.6 (+ 0.1 SE) in offshore waters.
There was a significant difference in mean catch rates between depth zones (%2 = 9.89, P
<0.002). CPUE for Louisiana was 9.3 (+ 0.3 SE) for the nearshore area, and 4.0 (+ 0.1
SE) for offshore waters. A significant difference was detected between mean catch rates
in the two depth zones (x2 = 243.54, P < 0.002). In Alabama/Mississippi waters catch
rates were 4.1 (+ 0.1 SE) in the nearshore zone, and 3.8 (+ 0.1 SE) in offshore waters.
There was not a significant difference in shrimp catch rates between the two zones (x2 =
3.35, P >0.002). For Florida, shrimp catch rates were 5.8 (+ 0.2 SE) for the nearshore
zone, and 4.6 (+ 0.1 SE) for offshore waters. There was a significant difference in mean
catch rates between the two depth zones (2 = 40.14 P < 0.002). CV estimates for all

state areas and depth strata were 0.0.

Shrimp CPUE by Year, State and Depth

Catch rate estimates for penaeid shrimp by year, state and depth is presented in

Figure 30. For all state areas, CPUE was higher in nearshore areas compared with
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offshore strata in the majority of years sampled, although not significantly different in all
years.

ur
—
S

Kilograms/t70

Figure 30. Penaeid shrimp CPUE in kilograms per hour in the Gulf of Mexico by year,
state and depth. Nets are consistent with BRD regulations. Based on observer coverage
of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992 through
2005.

In 1992, shrimp catch rates in kilograms per hour off Texas were 7.0 (+ 0.6 SE)
for nearshore waters, and 4.7 (+ 0.2 SE) for offshore waters. There was no significant
difference of mean catch rates between the two depth strata (x2 = 11.34, P > 0.002). CV
estimates for Texas were 0.1 for both near and offshore depths. Off the coast of

Louisiana catch rates were higher in nearshore waters 8.1 (+ 0.5 SE) as compared with

offshore waters 4.0 (+ 0.3 SE). There was a significant difference of mean catch rates

between Louisiana near and offshore waters (2 = 49.98, P < 0.002). CV values for
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Louisiana were 0.1 for both depth zones. CPUE in kilograms per hour off
Alabama/Mississippi was 7.0 (+ 1.5 SE) for nearshore waters, and 4.2 (+ 0.7 SE) for
offshore waters. There was not a significant difference of mean catch rates between the
two depth strata (x2 = 2.96, P >0.002). CV estimates for Alabama/Mississippi were 0.2
for both near and offshore zones. Off Florida shrimp CPUE was 3.5 (+ 0.2 SE) for
offshore waters. The CV value was 0.0.

Shrimp CPUE in kilograms per hour in 1993 off Texas was 5.7 (+ 0.6 SE) for
nearshore waters, and 3.8 (+ 0.1 SE) for the offshore strata. There was a significant
difference of mean catch rates between the two depth zones (x2 = 11.74, P < 0.002). CV
estimates for Texas were 0.1 and 0.0 for near and offshore areas, respectively. Off
Louisiana, catch rates were 9.2 (+ 1.2 SE) in the nearshore area, and 2.5 (+ 0.1 SE) in
offshore waters. There was a significant difference of mean catch rates between
Louisiana near and offshore waters (2 = 31.60, P <0.002). CV values for Louisiana
waters were 0.1 for the nearshore zone, and 0.0 for offshore waters. Off the coast of
Alabama/Mississippi shrimp CPUE was 8.1 (+ 0.6 SE) for nearshore waters, and 4.1 (+
0.5 SE) for offshore waters. There was a significant difference of mean catch rates
between the two depth strata (x2 = 29.25, P < 0.002). CV estimates for
Alabama/Mississippi were 0.1 in both the near and offshore depths. Off Florida, catch
rates were 6.1 (+ 0.4 SE) for the nearshore zone, and 4.9 (+ 0.3 SE) for offshore waters.
There was no significant difference of mean catch rates between the two depth zones (%2
=6.28 P >0.002). CV estimates for Florida were 0.1 for both depth strata.

In 1994, Texas shrimp catch rates in kilograms per hour were 5.8 (+ 1.3 SE) for
nearshore waters, and 5.8 (+ 0.2 SE) for the offshore zone. There was no significant
difference of mean catch rates between the two depth strata (2 = 0.00, P > 0.002). CV
estimates for Texas were 0.2 for nearshore, and 0.0 for offshore waters. Off Louisiana,
CPUE was 6.3 (+ 1.3 SE) in the nearshore area, and 3.3 (+ 0.1 SE) in offshore waters.
No significant difference was detected between the two depth zones (x2 =5.32, P >
0.002). CV estimates for Louisiana were 0.2 and 0.0 in near and offshore depths,

respectively. CPUE in kilograms per hour off Alabama/Mississippi was 6.6 (+ 1.5 SE)



111

for nearshore waters, and 3.0 (+ 0.2 SE) for offshore waters. There was not a significant
difference of mean catch rates between the two depth strata (x2 =5.91, P > 0.002). CV
values for Alabama/Mississippi were 0.2 for the nearshore zone, and 0.1 for offshore
waters. For Florida, shrimp catch rates were 5.6 (+ 0.5 SE) for the nearshore zone, and
4.1 (+ 0.2 SE) for offshore waters. There was not a significant difference of mean catch
rates between the two depth zones (%2 = 6.64, P > 0.002). CV estimates for Florida were
0.1 in the nearshore, and 0.0 for offshore.

Catch rates for shrimp off Texas in 1995 were 14.4 (+ 3.6 SE) in the nearshore
area, and 5.1 (+ 0.3 SE) in offshore waters. No significant difference was detected
between the two depth zones (x2 = 6.48, P > 0.005). CV estimates for Texas waters
were 0.1 and 0.3 in near and offshore depths, respectively. CPUE the Louisiana offshore
strata was 4.4 (+ 0.2 SE), with a CV of 0.0. Off Florida, catch rates were 5.4 (+ 0.5 SE)
for the nearshore zone, and 5.7 (+ 0.3 SE) for offshore waters. There was not a
significant difference of mean catch rates between the two depth zones (x2 =0.22, P >
0.005). CV estimates for Florida were 0.1 for both depth strata.

In 1996, shrimp catch rate estimates off Texas were 5.4 (+ 0.4 SE) for nearshore,
and 6.8 (+ 0.8 SE) for offshore waters. There was no significant difference between near
and offshore waters (2 = 2.40, P > 0.003). CV estimates for Texas were 0.1 for both
depth strata. CPUE for the Louisiana offshore zone was 1.9 (+ 0.1 SE); the CV was 0.1.
The catch rate estimate for Alabama/Mississippi nearshore waters was 6.0 (+ 0.8 SE),
with a CV of 0.1. For Florida, catch rates were 6.4 (+ 1.3 SE) in the nearshore area, and
10.1 (+ 0.8 SE) in offshore waters. No significant difference was detected between the
two depth zones (x2 = 5.84, P > 0.003). CV estimates for Florida were 0.2 and 0.1 in
near and offshore depths, respectively.

In Texas offshore waters in 1997 the catch rate estimate was 3.4 (+ 0.4 SE), with
a CV of 0.1. CPUE for Louisiana offshore waters was 2.8 (+ 0.1 SE), with a CV of 0.0.
In Florida offshore waters the CPUE was 2.9 (+ 0.3 SE), with a CV of 0.1.

Shrimp catch rate estimates in kilograms per hour in 1998 for Texas were 5.7 (+

0.4 SE) for nearshore waters, and 2.8 (+ 0.3 SE) for the offshore zone. There was a
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significant difference of mean catch rates between the two depth strata (x2 = 37.16, P <
0.005). CV estimates were 0.1 for near and offshore waters. CPUE for the Louisiana
offshore zone was 2.5 (+ 0.1 SE), with a CV of 0.1. Catch rates in kilograms per hour
off Alabama/Mississippi were 4.4 (+ 1.0 SE) for nearshore waters, and 3.1 (+ 0.3 SE) for
offshore waters. There was no significant difference of mean catch rates between the
two depth strata (x2 = 1.33, P > 0.005). CV values for Alabama/Mississippi were 0.2 for
the nearshore zone, and 0.1 for offshore waters.

Shrimp CPUE for Texas offshore waters in 1999 was 3.8 (+ 0.4 SE), with a CV
0.1. For the Louisiana offshore zone, the catch rate estimate was 3.2 (+ 0.2 SE), with the
CV estimate equal to 0.0.

Shrimp catch rate estimates in kilograms per hour in 2000 for Texas were 2.9 (+
0.1 SE) for nearshore waters, and 5.8 (+ 1.6 SE) for the offshore zone. There was no
significant difference of mean catch rates between the two depth zones (x2 =3.41, P >
0.017). CV estimates were 0.0 for nearshore, and 0.3 for offshore waters. In Louisiana
offshore waters CPUE was 9.8 (+ 0.9 SE), with a CV of 0.1.

For Texas offshore waters in 2001 the CPUE in kilograms per hour was 6.9 (+
0.3 SE); the CV was 0.0. Off Louisiana CPUE was 0.7 (+ 0.1 SE) in the nearshore area,
and 3.6 (+ 0.2 SE) in offshore waters. There was a significant difference detected
between the two depth zones (x2 = 220.41, P < 0.003). CV estimates for Louisiana were
0.1 and 0.0 in near and offshore depths, respectively. CPUE in kilograms per hour off
Alabama/Mississippi was 2.3 (+ 0.2 SE) for nearshore waters, and 3.0 (+ 0.3 SE) for
offshore waters. There was not a significant difference of mean catch rates between the
two depth strata (x2 = 4.35, P >0.003). CV values for Alabama/Mississippi estimates
were 0.1 for both depth zones. In the Florida offshore zone shrimp CPUE was 3.9 (+ 0.3
SE); the CV was 0.1.

In 2002, shrimp CPUE in kilograms per hour off Texas was 3.5 (+ 0.7 SE) for
nearshore waters, and 5.9 (+ 0.2 SE) for offshore waters. There was a significant
difference of mean catch rates between the two depth strata (x2 = 12.09, P < 0.002). CV

estimates were 0.2 and 0.0 in near and offshore depths, respectively. Off Louisiana,
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CPUE was 3.3 (+ 0.3 SE) in the nearshore area, and 3.6 (+ 0.1 SE) in offshore waters.
No significant difference was detected between the two depth zones (x2=1.11, P >
0.002). CV values were 0.1 for nearshore waters, and 0.0 in the offshore zone. CPUE in
kilograms per hour off Alabama/Mississippi was 3.6 (+ 0.2 SE) for nearshore waters,
and 3.2 (+ 0.1 SE) for offshore waters. There was no significant difference of mean
catch rates between the two depth zones (%2 = 2.84, P > 0.002). CV estimates were 0.1
and 0.0 in near and offshore depths, respectively. For Florida, catch rates were 5.9 (+
0.3 SE) in the nearshore area, and 4.4 (+ 0.2 SE) in offshore waters. There was
significant difference detected between the two depth zones (x2 = 20.11, P < 0.002). CV
estimates were 0.0 for both depth strata.

In 2003, shrimp catch rate estimates in kilograms per hour for Texas were 8.5 (+
1.0 SE) for nearshore waters, and 6.7 (+ 0.2 SE) for the offshore zone. There was no
significant difference of mean catch rates between the two depth strata (x2 = 3.31, P >
0.002). CV estimates for Texas were 0.1 for the nearshore zone, and 0.0 for offshore
waters. Off Louisiana, CPUE was 5.8 (+ 1.2 SE) in the nearshore area, and 4.9 (+ 0.2
SE) in offshore waters. No significant difference was detected between the two depth
zones (}2 = 0.66, P >0.002). CV estimates for Louisiana were 0.2 and 0.0 in near and
offshore depths, respectively. CPUE in kilograms per hour off Alabama/Mississippi was
3.7 (+ 0.3 SE) for nearshore waters, and 3.6 (+ 0.2 SE) for offshore waters. There was
no significant difference of mean catch rates between the two depth strata (2 = 0.14, P
>0.002). CV values for Alabama/Mississippi were 0.1 for the nearshore area, and 0.0
for offshore waters. For Florida, shrimp catch rates were 7.9 (+ 0.5 SE) for the
nearshore zone, and 5.9 (+ 1.1 SE) for offshore waters. There was not a significant
difference of mean catch rates between the two depth zones (x2 =2.99 P > 0.002). CV
estimates were 0.1 and 0.2 in near and offshore depths, respectively.

Catch rates for shrimp in 2004 off Texas were 7.2 (+ 0.7 SE) in the nearshore
area, and 7.2 (+ 0.4 SE) in offshore waters. There was no significant difference detected
between the two depth zones (2 = 0.00, P > 0.002). CV estimates were 0.1 and 0.0 in
near and offshore depths, respectively. Off Louisiana, CPUE was 9.5 (+ 0.6 SE) in the
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nearshore area, and 4.6 (+ 0.2 SE) in offshore waters. A significant difference was
detected between the two depth zones (x2 = 61.88, P < 0.002). For Louisiana CV values
were 0.1 for both near and offshore waters. For Alabama/Mississippi shrimp catch rates
were 4.2 (+ 0.5 SE) in the nearshore area, and 4.6 (+ 0.2 SE) in offshore waters. There
was no significant difference between depth zones (x2 = 0.64, P > 0.002). CV estimates
were 0.1 and 0.0 in near and offshore depths, respectively. For Florida waters, catch
rates were 3.0 (+ 0.3 SE) in the nearshore area, and 3.9 (+ 0.4 SE) in offshore waters.
No significant difference was detected between the two depth zones (2 =3.79, P >
0.002). CV estimates were 0.1 in both depth strata.

Shrimp catch rates in kilograms per hour in 2005 in Texas waters were 9.0 (+ 0.4
SE) in the nearshore area, and 8.5 (+ 0.3 SE) in offshore waters. There was no
significant difference in mean catch rates between depth zones (x2 = 1.04, P > 0.002).
CV values for Texas were 0.0 for both near and offshore waters. CPUE for Louisiana
was 11.3 (+ 0.6 SE) for the nearshore area, and 6.8 (+ 0.4 SE) for offshore waters. A
significant difference was detected between mean catch rates in the two depth zones (2
=39.73, P <0.002). CV values for Louisiana were 0.1 for both depth strata. In
Alabama/Mississippi waters catch rates were 4.6 (+ 0.7 SE) in the nearshore zone, and
5.7 (+ 0.4 SE) in offshore waters. There was no significant difference relative to mean
finfish catch rates between the two zones (x2 = 1.96, P > 0.002). CV calculations were
0.2 for nearshore, and 0.1 for offshore. In Florida, shrimp catch rates were 5.2 (+ 0.3
SE) for the nearshore zone, and 4.6 (+ 0.2 SE) for offshore waters. There was not a
significant difference of mean catch rates between the two depth strata (x2 =2.21 P >

0.002). CV estimates were 0.2 and 0.1 in near and offshore depths, respectively.

Shrimp CPUE All Years Combined by State, Depth and Season

For all years combined, shrimp catch rate estimates for Texas nearshore waters
were 6.2 (+ 0.5 SE) in January through April, 7.3 (+ 0.4 SE) in May through August, and
3.8 (+ 0.6 SE) in September through December. There was not a significant difference

between January through April and May through August (x2 = 2.75, P >0.0002), and
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January through April and September through December (2 = 8.84, P > 0.0002). There
was a significant difference between May through August and September through
December (x2 = 21.68, P < 0.0002). CPUE in Texas offshore waters was 1.8 (+ 0.1 SE)
in January through April, 7.6 (+ 0.1 SE) in May through August, and 3.9 (+ 0.1 SE) in
September through December. There was a significant difference for the following
comparisons: January through April and May through August (2 = 1478.86, P <
0.0002), January through April and September through December (x2 =417.15, P <
0.0002), and May through August and September through December (%2 = 668.05, P <
0.0002). In Louisiana nearshore waters catch rate estimates were 3.0 (+ 0.4 SE) in
January through April, 10.7 (+ 0.4 SE) in May through August, and 6.7 (+ 0.5 SE) in
September through December. There was a significant difference for the following
comparisons: January through April and May through August (x2 = 201.34, P <
0.0002), January through April and September through December (x2 = 34.62, P <
0.0002), and May through August and September through December (%2 = 37.06, P <
0.0002). For Louisiana offshore waters CPUE was 2.4 (+ 0.0 SE) in January through
April, 5.9 (+ 0.2 SE) in May through August, and 4.6 (+ 0.1 SE) in September through
December. There was a significant difference for the following comparisons: January
through April and May through August (%2 = 308.62, P < 0.0002), January through
April and September through December (%2 = 544.75, P < 0.0002), and May through
August and September through December (x2 = 35.17, P < 0.0002). In
Alabama/Mississippi nearshore waters CPUE was 2.1 (+ 0.2 SE) in January through
April, 5.5 (+ 0.2 SE) in May through August, and 3.2 (+ 0.2 SE) in September through
December. There was a significant difference for the following comparisons: January
through April and May through August (%2 = 136.66, P < 0.0002), January through
April and September through December (%2 = 16.17, P < 0.0002), and May through
August and September through December (2 = 54.52, P < 0.0002). For
Alabama/Mississippi offshore waters CPUE was 2.5 (+ 0.1 SE) in January through
April, 4.3 (+ 0.1 SE) in May through August, and 4.4 (+ 0.2 SE) in September through

December. There was a significant difference between January through April and May
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through August (x2 = 137.81, P < 0.0002), and January through April and September
through December (x2 = 96.37, P < 0.0002). There was no significant difference
between May through August and September through December (x2 =0.11, P >
0.0002). For Florida nearshore waters CPUE was 6.0 (+ 0.2 SE) in January through
April, 5.3 (+ 0.3 SE) in May through August, and 6.4 (+ 0.6 SE) in September through
December. There was not a significant difference for the following comparisons:
January through April and May through August (x2 = 3.25, P > 0.0002), January
through April and September through December (x2 = 0.50, P > 0.0002), and May
through August and September through December (%2 = 2.84, P > 0.0002). In Florida
offshore waters catch rates were 4.4 (+ 0.1 SE) in January through April, 4.6 (+ 0.2 SE)
in May through August, and 5.7 (+ 0.2 SE) in September through December. There was
not a significant difference between January through April and May through August (%2
=0.54, P > 0.0002), and May through August and September through December (%2 =
11.80, P >0.0002). There was a significant difference between January through April
and September through December (2 = 25.10, P < 0.0002). For all state areas, depths

and seasons, CV values ranged from 0.0 to 0.2.

Shrimp CPUE by Year, State, Depth and Season

CPUE for shrimp by year, state, depth and season is depicted in Figure 31. A
strong seasonal trend was observed relative to shrimp catch rates from 1992 through
2005 period. In Texas nearshore waters the May through August period yielded higher
shrimp CPUE in most years. For Texas offshore waters, the May through August period
was significantly higher in all years. Similarly, in Louisiana near and offshore areas the
May through August period yielded higher CPUE, followed by the September through
December period. This trend was also observed in Alabama/Mississippi. In Florida
nearshore and offshore waters, catch rates were fairly consistent, with the September

through December yielding higher CPUE during years when all seasons were sampled.
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Figure 31. Penaeid shrimp CPUE in kilograms per hour in the Gulf of Mexico by year,
state, depth and season. Nets are consistent with BRD regulations. Based on observer
coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992

through 2005.

Shrimp CPUE in kilograms per hour in 1992 off Texas nearshore waters was 7.7

(+ 0.8 SE) in January through April, 5.8 (+ 1.3 SE) in May through August, and 4.2 (+

0.6 SE) for September through December. There was a significant difference of mean
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catch rates between January through April and September through December (2 =
13.62, P < 0.0002). No significant differences were detected between the following
comparisons: January through April and May through August (%2 = 1.49, P >0.0002),
and May through August and September through December (x2 = 1.19, P > 0.0002). In
Texas offshore waters catch rates were 5.7 (+ 0.4 SE) in May through August, and 4.0 (+
0.3 SE) in September through December. There was a significant difference between the
two seasons (x2 = 13.39, P < 0.0002). In Louisiana nearshore waters CPUE was 8.2 (+
0.7 SE) in May through August, and 7.9 (+ 0.7 SE) for September through December.
There was no significant difference between the two periods (x2 = 0.07, P > 0.0002).
For Louisiana offshore waters CPUE was 2.3 (+ 0.3 SE) in January through April, 4.3 (+
0.6 SE) in May through August, and 4.9 (+ 0.3 SE) for September through December.
There was a significant difference detected between January through April and
September through December (2 = 34.48, P < 0.0002). There were no significant
differences for the following comparisons: January through April and May through
August (2 =7.52, P >0.0002), and May through August and September through
December (x2 = 0.90, P > 0.0002). In Alabama/Mississippi nearshore waters CPUE was
10.8 (+ 2.6 SE) in May through August, and 5.2 (+ 1.3 SE) for September through
December. There was no significant difference between the two seasons (x2 = 3.83, P >
0.0002). In Florida offshore waters CPUE was 3.4 (+ 0.2 SE) in May through August,
and 3.9 (+ 0.5 SE) in September through December. There was no significant difference
between the two seasons (2 = 0.86, P >0.0002). CV estimates were low, and ranged
from 0.1 to 0.2.

Shrimp CPUE in 1993 in Texas nearshore waters was 4.3 (+ 0.6 SE) in January
through April, 8.5 (+ 1.2 SE) in May through August, and 5.3 (+ 1.4 SE) for September
through December. There was no significant difference for the following comparisons:
January through April and May through August (%2 = 10.44, P > 0.0003), January
through April and September through December (x2 = 0.45, P > 0.0003), and May
through August and September through December (2 = 3.20, P > 0.0003). In Texas

offshore waters catch rate estimates were 1.9 (+ 0.1 SE) in January through April, 4.8 (+



119

0.3 SE) in May through August, and 3.8 (+ 0.1 SE) for September through December.
There was a significant difference between the following comparisons: January through
April and May through August (x2 = 112.98, P < 0.0003), January through April and
September through December (%2 = 147.43, P < 0.0003), and May through August and
September through December (x2 = 13.54, P < 0.0003). For Louisiana nearshore waters
CPUE was 2.1 (+ 0.5 SE) in January through April, 14.3 (+ 1.6 SE) in May through
August, and 3.8 (+ 0.8 SE) for September through December. There was no significant
difference detected between January through April and September through December
(x2 =2.95,P >0.0003). There was a significant difference detected for the following
comparisons: January through April and May through August (%2 = 53.62, P < 0.0003),
and May through August and September through December (%2 = 34.98, P < 0.0003).
For Louisiana offshore waters CPUE was 2.2 (+ 0.1 SE) in January through April, 3.9 (+
0.6 SE) in May through August, and 3.3 (+ 0.2 SE) in September through December.
There was no significant difference between January through April and May through
August (2 =7.72, P > 0.0003), and May through August and September through
December (x2 = 0.89, P > 0.0003). There was a significant difference between January
through April and September through December (x2 = 31.95, P < 0.0003). In
Alabama/Mississippi nearshore waters catch rate estimates were 1.3 (+ 0.1 SE) in
January through April, and 8.4 (+ 0.5 SE) in May through August. There was a
significant difference between the two seasons (x2 = 180.90, P < 0.0003). For
Alabama/Mississippi offshore waters CPUE was 4.2 (+ 0.5 SE) in May through August,
and 3.1 (+ 1.1 SE) in September through December. There was no significant difference
between the two periods (x2 =0.71, P >0.0003). In Florida nearshore waters catch rate
estimates were 7.1 (+ 0.5 SE) in January through April, and 4.5 (+ 0.5 SE) in May
through August. There was no significant difference between the two seasons (%2 =
12.77, P >0.0003). For Florida offshore waters CPUE was 5.2 (+ 0.4 SE) in January
through April, and 4.5 (+ 0.4 SE) in May through August. There was not significant
difference between the two periods (x2 =1.62, P >0.0003). CV estimates were

relatively low, and ranged from 0.0 to 0.4
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During 1994, shrimp catch rates for Texas nearshore waters were 3.2 (+ 0.6 SE)
in January through April, and 8.3 (+ 1.9 SE) in May through August. There was no
significant difference between the two seasons (x2 = 6.95, P > 0.0003). In Texas
offshore waters CPUE was 3.0 (+ 0.7 SE) in January through April, 6.9 (+ 0.3 SE) in
May through August, and 3.9 (+ 0.2 SE) for September through December. There was a
significant difference between January through April and May through August (%2 =
27.24, P < 0.0003), and May through August and September through December (%2 =
70.37, P < 0.0003). There was no significant difference between January through April
and September through December (x2 = 1.67, P > 0.0003). For Louisiana offshore
waters CPUE was 2.3 (+ 0.1 SE) in January through April, 3.3 (+ 0.3 SE) in May
through August, and 5.2 (+ 0.3 SE) in September through December. There was a
significant difference between January through April and September through December
(x2="71.11, P <0.0003), and May through August and September through December
(x2=17.46, P <0.0003). There was no significant difference between January through
April and May through August (x2 =9.45, P > 0.0003). For Alabama/Mississippi
nearshore waters CPUE was 7.0 (+ 1.6 SE) in May through August, and 2.4 (+ 0.5 SE)
in September through December. There was not a significant difference between the
two periods (x2 =7.62, P > 0.0003). For Florida nearshore waters CPUE was 5.3 (+ 1.0
SE) in January through April, 4.9 (+ 1.4 SE) in May through August, and 5.9 (+ 0.6 SE)
for September through December. There was no significant difference between the
following comparisons: January through April and May through August (2 =0.05, P >
0.0003), January through April and September through December (%2 = 0.26, P >
0.0003), and May through August and September through December (2 = 0.43, P >
0.0003). For Florida offshore waters CPUE was 4.1 (+ 0.2 SE) in January through April,
2.3 (+ 0.1 SE) in May through August, and 6.6 (+ 0.3 SE) in September through
December. There was a significant difference between the following comparisons:
January through April and May through August (%2 = 56.64, P < 0.0003), January
through April and September through December (2 = 43.56, P < 0.0003), and May
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through August and September through December (%2 = 153.97, P < 0.0003). CV
estimates were generally low, and ranged from 0.1 to 0.3.

For Texas offshore waters in 1995 shrimp catch rate estimates were 10.5 (+ 1.4
SE) in May through August, and 3.8 (+ 0.2 SE) in September through December. There
was a significant difference between the two seasons (x2 = 23.58, P < 0.001). For
Louisiana offshore waters CPUE was 1.8 (+ 0.1 SE) in January through April, 6.3 (+ 0.3
SE) in May through August, and 5.0 (+ 0.2 SE) in September through December. There
was a significant difference between the following comparisons: January through April
and May through August (2 =235.91, P <0.001), January through April and
September through December (%2 = 229.56, P < 0.001), and May through August and
September through December (x2 = 16.50, P < 0.001). In Florida nearshore waters
catch rate estimates were 6.8 (+ 1.0 SE) in January through April, 3.7 (+ 0.5 SE) in May
through August, and 8.4 (+ 2.0 SE) for September through December. There was not a
significant difference for the following comparisons: January through April and May
through August (x2 = 7.96, P >0.001), January through April and September through
December (x2 =0.51, P> 0.001), and May through August and September through
December (x2 = 5.35, P> 0.001). Similarly, in Florida offshore waters CPUE was 6.1
(£ 0.6 SE) in January through April, 4.9 (+ 0.6 SE) in May through August, and 5.6 (+
0.4 SE) in September through December. There was not a significant difference for the
following comparisons: January through April and May through August (2 =2.15,P >
0.001), January through April and September through December (x2 = 0.49, P > 0.001),
and May through August and September through December (x2 = 1.06, P > 0.001). CV
estimates ranged from 0.0 to 0.3.

During 1996, shrimp CPUE in Texas nearshore waters was 5.1 (+ 0.4 SE) in May
through August, and 7.2 (+ 0.7 SE) in September through December. There was not a
significant difference between the two seasons (x2 = 5.65, P > 0.001). In Texas offshore
waters CPUE was 1.9 (+ 0.7 SE) in January through April, 10.3 (+ 0.9 SE) in May
through August, and 4.0 (+ 0.3 SE) for September through December. There was a
significant difference between January through April and May through August (%2 =
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51.05, P <0.001), and May through August and September through December (2 =
41.57,P <0.001). There was not a significant difference detected between January
through April and September through December (x2 = 7.84, P > 0.001). In Louisiana
offshore waters catch rates were 1.8 (+ 0.1 SE) in January through April, and 2.2 (+ 0.3
SE) in May through August. There was not a significant difference between the two
periods (x2 = 1.68, P >0.001). In Florida offshore waters CPUE was 9.9 (+ 1.0 SE) in
January through April, 5.5 (+ 2.0 SE) in May through August, and 10.9 (+ 1.3 SE) in
September through December. There was not a significant difference for the following
comparisons: January through April and May through August (x2 =3.77, P >0.001),
January through April and September through December (x2 = 0.35, P >0.001), and
May through August and September through December (x2 = 5.01, P > 0.001). CV
estimates ranged from 0.1 to 0.4.

Shrimp CPUE in Texas offshore waters in 1997 was 2.8 (+ 0.1 SE) in January
through April, 5.6 (+ 1.1 SE) in May through August, and 2.4 (+ 0.2 SE) in September
through December. There was not a significant difference for the following
comparisons: January through April and May through August (x2 =6.91, P > 0.002),
January through April and September through December (x2 = 5.91, P > 0.002), and
May through August and September through December (2 = 8.91, P > 0.002). In
Louisiana offshore waters catch rate estimates were 2.6 (+ 0.6 SE) in January through
April, 3.1 (+ 0.3 SE) in May through August, and 2.6 (+ 0.2 SE) for September through
December. There was not a significant difference for the following comparisons:
January through April and May through August (x2 = 0.63, P > 0.002), January through
April and September through December (%2 = 0.00, P > 0.002), and May through
August and September through December (%2 = 3.03, P > 0.002). CV estimates ranged
from 0.1 to 0.2.

During 1998, catch rate estimates for shrimp in Texas offshore waters were 1.2
(+ 0.0 SE) in January through April, and 6.1 (+ 0.7 SE) in May through August. There
was a significant difference between the two seasons (2 = 44.25, P < 0.002). In

Louisiana offshore waters catch rate estimates were 2.0 (+ 0.1 SE) in January through
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April, 3.7 (+ 0.4 SE) in May through August, and 4.3 (+ 1.0 SE) for September through
December. There was no significant difference between January through April and
September through December (%2 = 5.66, P > 0.002), and May through August and
September through December (%2 = 0.31, P > 0.002). There was a significant difference
between January through April and May through August (x2 = 16.58, P <0.002). CV
estimates ranged from 0.0 to 0.2.

Shrimp catch rates in 1999 for Texas offshore waters were 4.5 (+ 0.3 SE) in May
through August, and 3.4 (+ 0.5 SE) in September through December. There was not a
significant difference between the two seasons (x2 = 3.64, P > 0.008). CPUE for
Louisiana offshore waters was 4.0 (+ 0.1 SE) in May through August, and 3.1 (+ 0.2 SE)
in September through December. There was a significant difference detected between
the two time periods (x2 = 16.23, P < 0.008). CV values were low, and ranged from 0.0
to 0.2.

In 2001, shrimp CPUE for Texas offshore waters was 8.7 (+ 0.4 SE) in May
through August, and 3.1 (+ 0.1 SE) in September through December. There was a
significant difference between the two seasons (x2 = 205.77, P < 0.001). Similarly,
catch rate estimates for Louisiana offshore waters were 4.9 (+ 0.4 SE) in May through
August, and 3.0 (+ 0.2 SE) in September through December. A significant difference
was detected between the two time periods (x2 = 19.40, P < 0.001). For
Alabama/Mississippi nearshore waters CPUE was 4.2 (+ 0.2 SE) in May through
August, and 2.2 (+ 0.2 SE) in September through December. Again, there was a
significant difference between the two seasons (x2 =47.95, P <0.001). In
Alabama/Mississippi offshore waters, CPUE was 5.2 (+ 0.7 SE) in May through August,
and 2.2 (+ 0.3 SE) in September through December. There was a significant difference
between the two seasons (x2 = 17.78, P <0.001). CV values were low, ranging from 0.0
to 0.1.

Catch rate estimates during 2002 Texas nearshore waters were 6.6 (+ 0.5 SE) in
May through August, and 2.3 (+ 0.3 SE) in September through December. There was a
significant difference between the two seasons (x2 = 58.05, P < 0.0002). CPUE in
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Texas offshore waters was 1.5 (+ 0.2 SE) in January through April, 7.8 (+ 0.3 SE) in
May through August, and 3.3 (+ 0.1 SE) in September through December. There was a
significant difference for the following comparisons: January through April and May
through August (x2 = 361.05, P < 0.0002), January through April and September
through December (x2 = 70.29, P < 0.0002), and May through August and September
through December (x2 = 207.97, P < 0.0002). In Louisiana nearshore waters catch rate
estimates were 2.9 (+ 0.6 SE) in May through August, and 3.3 (+ 0.4 SE) in September
through December. There was not a significant difference between the two seasons (2
=0.34, P> 0.0002). For Louisiana offshore waters CPUE was 2.1 (+ 0.1 SE) in January
through April, 4.4 (+ 0.2 SE) in May through August, and 4.4 (+ 0.2 SE) in September
through December. There was a significant difference between January through April
and May through August (%2 = 122.80, P < 0.0002), and January through April and
September through December (x2 = 92.66, P < 0.0002). There was not a significant
difference detected between May through August and September through December (2
=0.01, P>0.0002). In Alabama/Mississippi nearshore waters CPUE was 1.2 (+ 0.2 SE)
in January through April, 4.5 (+ 0.3 SE) in May through August, and 2.8 (+ 0.2 SE) in
September through December. There was a significant difference for the following
comparisons: January through April and May through August (%2 = 98.28, P < 0.0002),
January through April and September through December (%2 = 27.88, P < 0.0002), and
May through August and September through December (2 = 24.01, P < 0.0002). For
Alabama/Mississippi offshore waters CPUE was 1.5 (+ 0.1 SE) in January through
April, 3.5 (+ 0.1 SE) in May through August, and 3.9 (+ 0.2 SE) in September through
December. There was a significant difference between January through April and May
through August (x2 =229.95, P < 0.0002), and January through April and September
through December (%2 = 112.77, P < 0.0002). There was no significant difference
between May through August and September through December (2 =2.74, P >
0.0002). For Florida nearshore waters CPUE was 5.8 (+ 0.3 SE) in January through
April, and 6.1 (+ 0.5 SE) in May through August. There was not a significant difference
between the two periods (x2 = 0.25, P > 0.0002). In Florida offshore waters catch rates
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were 4.0 (+ 0.2 SE) in January through April, 5.8 (+ 0.6 SE) in May through August, and
3.0 (+ 0.4 SE) in September through December. There was not a significant difference
between January through April and May through August (x2 = 7.39, P > 0.0002), and
January through April and September through December (x2 = 4.67, P > 0.0002). There
was a significant difference between May through August and September through
December (2 = 14.30, P < 0.0002). CV values ranged from 0.0 to 0.2.

During 2003, CPUE for shrimp in Texas offshore waters was 7.8 (+ 0.3 SE) in
May through August, and 5.1 (+ 0.3 SE) in September through December. There was a
significant difference between the two seasons (x2 = 43.97, P < 0.0004). Catch rate
estimates for Louisiana nearshore waters were 2.7 (+ 0.3 SE) in January through April,
13.2 (+ 4.3 SE) in May through August, and 4.4 (+ 1.1 SE) in September through
December. There was not a significant difference for the following comparisons:
January through April and May through August (x2 = 5.88, P > 0.0004), January
through April and September through December (x2 = 1.88, P > 0.0004), and May
through August and September through December (%2 = 3.95, P > 0.0004). CPUE in
Louisiana offshore waters was 3.2 (+ 0.3 SE) in January through April, 6.1 (+ 0.4 SE) in
May through August, and 4.8 (+ 0.2 SE) in September through December. There was a
significant difference between January through April and September through December
(x2 = 28.56, P < 0.0004), and January through April and May through August (y2 =
35.70, P < 0.0004). There was no significant difference between May through August
and September through December (x2 = 7.74, P > 0.0004). Catch rate estimates for
Alabama/Mississippi nearshore waters were 2.5 (+ 0.2 SE) in January through April, 4.6
(+ 0.4 SE) in May through August, and 4.9 (+ 1.6 SE) in September through December.
There was not a significant difference between January through April and September
through December (%2 = 2.09, P > 0.0004), and May through August and September
through December (%2 = 0.04, P > 0.0004). There was a significant difference between
January through April and May through August (%2 = 22.99, P <0.0004). CPUE in
Alabama/Mississippi offshore waters was 2.0 (+ 0.2 SE) in January through April, 4.8 (+
0.3 SE) in May through August, and 3.2 (+ 0.2 SE) in September through December.



126

There was a significant difference detected for the following comparisons: January
through April and May through August (x2 =77.75, P < 0.0004), January through April
and September through December (x2 = 19.40, P < 0.0004), and May through August
and September through December (2 = 26.63, P < 0.0004). CV estimates were low,
and ranged from 0.0 to 0.3.

In 2004, shrimp catch rate estimates for Texas offshore waters were 2.8 (+ 0.4
SE) in January through April, 9.0 (+ 0.4 SE) in May through August, and 4.4 (+ 0.3 SE)
in September through December. There was a significant difference between January
through April and May through August (x2 = 121.86, P < 0.0003), and May through
August and September through December (x2 = 75.27, P < 0.0003). There was no
significant difference between January through April and September through December
(x2 =10.10, P >0.0003). CPUE for Louisiana nearshore waters was 1.9 (+ 0.5 SE) in
January through April, 9.6 (+ 0.6 SE) in May through August, and 13.0 (+ 3.3 SE) in
September through December. There was no significant difference detected between
January through April and September through December (%2 = 11.23, P > 0.0003), and
May through August and September through December (x2 = 1.07, P > 0.0003). There
was a significant difference between January and April and May through August (x2 =
100.55, P < 0.0003). In Louisiana offshore waters catch rates were 2.6 (+ 0.1 SE) in
January through April, 11.1 (+ 0.9 SE) in May through August, and 7.5 (+ 0.6 SE) in
September through December. There was a significant difference detected between
January through April and September through December (%2 = 74.51, P < 0.0003), and
January through April and May through August (x2 = 94.25, P <0.0003). There was no
significant difference between May through August and September through December
(x2 =11.64, P >0.0003). In Alabama/Mississippi nearshore waters catch rates were 2.8
(+ 1.1 SE) in January through April, 4.9 (+ 0.5 SE) in May through August, and 4.4 (+
0.8 SE) in September through December. There was not a significant difference for the
following comparisons: January through April and May through August (2 = 3.24, P >
0.0003), January through April and September through December (x2 = 1.31, P >
0.0003), and May through August and September through December (2 = 0.32, P >
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0.0003). In Alabama/Mississippi offshore waters CPUE was 2.8 (+ 0.1 SE) in January
through April, 6.1 (+ 0.7 SE) in May through August, and 7.8 (+ 0.5 SE) in September
through December. There was a significant difference between January through April
and September through December (x2 = 97.60, P < 0.0003), and January through April
and May through August (x2 =22.18, P <0.0003). There was not a significant
difference detected between May through August and September through December (2
=4.14, P > 0.0003). For Florida nearshore waters catch rate estimates were 3.6 (+ 0.4
SE) in January through April, and 5.9 (+ 1.0 SE) in May through August. There was not
a significant difference between the two seasons (2 = 4.52, P > 0.0003). For Florida
offshore waters CPUE was 2.0 (+ 0.1 SE) in January through April, and 10.8 (+ 1.6 SE)
in May through August. There was a significant difference between the two seasons (2
=29.95, P <0.0003). CV estimates were relatively low, and ranged from 0.0 to 0.4.

In 2005 shrimp catch rates in Texas offshore waters were 9.3 (+ 0.4 SE) in May
through August, and 6.3 (+ 0.4 SE) in September through December. There was a
significant difference between the two seasons (x2 = 24.71, P < 0.0003). In Louisiana
nearshore waters CPUE was 4.4 (+ 0.6 SE) in January through April, 12.1 (+ 0.7 SE) in
May through August, and 10.5 (+ 0.9 SE) in September through December. There was a
significant difference detected between January through April and May through August
(x2 =68.70, P < 0.0003), and January through April and September through December
(x2 =33.30, P <0.0003). There was no significant difference between May through
August and September through December (x2 = 1.86, P >0.0003). In Louisiana
offshore waters catch rates were 3.8 (+ 0.2 SE) in January through April, 11.9 (+ 1.1 SE)
in May through August, and 6.8 (+ 0.3 SE) in September through December. There was
a significant difference for the following comparisons: January through April and May
through August (x2 = 57.35, P <0.0003), January through April and September through
December (2 = 66.66, P < 0.0003), and May through August and September through
December (2 = 20.86, P < 0.0003). Catch rate estimates for Alabama/Mississippi
nearshore waters were 1.4 (+ 0.1 SE) in January through April, 2.7 (+ 0.3 SE) in May
through August, and 6.0 (+ 0.8 SE) in September through December. There was a
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significant difference for the following comparisons: January through April and May
through August (x2 = 19.11, P <0.0003), January through April and September through
December (2 =29.52, P < 0.0003), and May through August and September through
December (2 = 14.46, P < 0.0003). CPUE for Alabama/Mississippi offshore waters
was 3.4 (+ 0.2 SE) in January through April, 9.8 (+ 1.1 SE) in May through August, and
8.1 (+ 0.8 SE) in September through December. There was a significant difference
detected between January through April and May through August (x2 = 33.26, P <
0.0003), and January through April and September through December (x2 = 32.08, P <
0.0003). There was no significant difference between May through August and
September through December (x2 = 1.44, P > 0.0003). For Florida nearshore waters
catch rate estimates were 5.1 (+ 0.3 SE) in January through April, and 5.2 (+ 1.2 SE) in
May through August. There was not a significant difference between the two seasons
(x2 =0.01, P>0.0003). For Florida offshore waters CPUE was 4.5 (+ 0.2 SE) in
January through April, and 6.1 (+ 0.7 SE) in May through August. There was no
significant difference between the two time periods (x2 = 4.87, P >0.0003). CV

estimates ranged from 0.0 to 0.4.

Red Snapper CPUE All Years Combined by State

For all years combined, red snapper catch rates in kilograms per hour were 0.2 (+
0.0 SE) for Texas, 0.1 (+ 0.0 SE) for Louisiana, 0.0 (+ 0.0 SE) for Alabama/Mississippi,
and 0.0 (+ 0.0 SE) Florida. Significant differences were detected between the following
comparisons: Florida and Alabama/Mississippi (2 = 189.05, P < 0.008), Louisiana and
Alabama/Mississippi (x2 = 72.37, P < 0.008), Texas and Alabama/Mississippi (x2 =
417.47, P <0.008), Louisiana and Florida (2 = 425.78, P < 0.008), Texas and Florida
(x2 =871.57, P <0.008), and Texas and Louisiana (x2 = 170.43, P <0.008). CV

estimates were ranged from 0.0 to 0.9.
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Red Snapper CPUE by Year and State

Approximately 5,127.9 kilograms of red snapper were obtained from 9,509 tows
during 52,494 hours of trawling in the Gulf of Mexico from 1992 through 2005.
Collectively, for all years and state areas red snapper CPUE was 0.1. CPUE in
kilograms per hour for red snapper by year and state is presented in Figure 32. Texas,
followed by Louisiana, experienced higher CPUE for red snapper. Red snapper were
caught in most years and states; however, the values were low and less than 0.1 in most
instances. For this reason, the sections below focused on catch rates primarily in Texas

and Louisiana, and Alabama/Mississippi in years when catch rates were > 0.1.
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Figure 32. Red snapper CPUE in kilograms per hour by year and state for nets
consistent with BRD regulations. Based on observer coverage of the U.S. Gulf of
Mexico and southeastern Atlantic shrimp fishery from 1992 through 2005.
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In 1992, red snapper CPUE in kilograms per hour was 0.2 (+ 0.0 SE) for Texas,
and 0.1 (+ 0.0 SE) for Louisiana. There was a significant difference of mean catch rates
between Texas and Louisiana (x2 = 7.95, P <0.008). CV estimates for were 0.2 for both
states.

A similar pattern was observed in 1993 relative to estimated red snapper catch
rates. CPUE in kilograms per hour was 0.1 (+ 0.0 SE) for Texas, and 0.1 (+ 0.0 SE) for
Louisiana. Again, there was a significant difference of mean catch rates detected
between Texas and Louisiana (x2 = 23.90, P < 0.008). CV estimates were 0.1 for Texas,
and 0.2 for Louisiana.

In 1994, red snapper catch rates in kilograms per hour were 0.2 (+ 0.0 SE) for
Texas and 0.2 (+ 0.0 SE) for Louisiana. There was no significant difference of mean
catch rates between Texas and Louisiana (x2 = 1.12, P > 0.008). CV estimates were 0.1
for both states.

Red snapper CPUE in kilograms per hour in 1995 was 0.4 (+ 0.0 SE) for Texas,
and 0.1 for Louisiana (+ 0.0 SE). There was a significant difference in mean catch rates
detected between Texas and Louisiana (x2 = 43.14, P < 0.016). CV values were 0.1 for
both Texas and Louisiana.

In 1996, red snapper catch rates in kilograms per hour were 0.2 (+ 0.0 SE) for
Texas, and 0.1 for Louisiana (+ 0.0 SE). There was no significant difference in mean
catch rates between Texas and Louisiana (2 = 2.95, P > 0.008). CV values were 0.2 for
Texas and 0.3 for Louisiana.

Red snapper catch rate estimates in kilograms per hour in 1997 were 0.3 (+ 0.1
SE) for Louisiana, and 0.2 (+ 0.0 SE) for Texas. No significant difference in red snapper
mean catch rates was detected between Louisiana and Texas (x2 =4.73, P >0.016). CV
values were 0.2 for both areas.

In 1998, red snapper CPUE was 0.2 (+ 0.0 SE) for Louisiana, and 0.1 (+ 0.0 SE)
for Texas. There was a significant difference of mean catch rates between Louisiana and

Texas (x2 =7.82, P <0.016). CV estimates were 0.2 for Louisiana, and 0.1 for Texas.
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Red snapper CPUE in kilograms per hour in 1999 was 0.2 (+ 0.0 SE) for
Louisiana, and 0.1 (+ 0.0 SE) for Texas. There was a significant difference of red
snapper mean catch rates between Louisiana and Texas (%2 = 5.60, P < 0.05). CV
values were 0.1 for Louisiana, and 0.3 for Texas.

Red snapper catch rate estimates in kilograms per hour in 2000 were 0.5 (+ 0.3
SE) for Louisiana, and 0.1 (+ 0.0 SE) for Texas. There was not a significant difference
of mean catch rates between Louisiana and Texas (x2 = 1.66, P > 0.05). CV values were
0.6 for Louisiana, and 0.2 for Texas.

In 2001, red snapper CPUE in kilograms per hour was 0.2 (+ 0.0 SE) for
Louisiana, and 0.2 (+ 0.0 SE) for Texas. There was no significant difference of mean
catch rates between Louisiana and Texas (x2 = 0.03, P > 0.008). CV estimates were 0.1
for both states.

Red snapper catch rates in kilograms per hour in 2002 were 0.1 (+ 0.0 SE) for
Texas, and 0.0 (+ 0.0 SE) for Louisiana. There was a significant difference detected
between the Texas and Louisiana (2 = 75.07, P < 0.008). CV estimates were 0.1 for
both states.

As in 2002, red snapper catch rates in kilograms per hour in 2003 were 0.1 (+ 0.0
SE) for Texas, and 0.0 (+ 0.0 SE) for Louisiana. There was a significant difference
between the Texas and Louisiana (x2 = 36.41, P < 0.008). CV estimates were 0.1 for
Texas, and 0.2 for Louisiana.

Red snapper catch rate estimates in kilograms per hour in 2004 were 0.2 (+ 0.0
SE) for Texas, 0.1 (+ 0.0 SE) for Louisiana, and 0.1 (+ 0.0 SE) for Alabama/Mississippi.
There was no significant difference between the Louisiana and Alabama/Mississippi (2
=0.86, P>0.008). There was a significant difference in mean catch rates between
Texas and Louisiana (x2 = 34.69, P < 0.008), and between Texas and
Alabama/Mississippi (x2 = 27.96, P < 0.008). CV estimates were 0.1 for all areas.

In 2005, red snapper catch rates in kilograms per hour were 0.4 (+ 0.9 SE) for

Texas, and 0.0 (+ 0.0 SE) for Louisiana. There was a significant difference in mean
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catch rates detected between Texas and Louisiana (x2 = 78.61, P <0.008). CV estimates

were 0.1 for Texas and 0.2 for Louisiana.

Red Snapper All Years Combined by State and Depth

For all years combined, red snapper CPUE in kilograms per hour for Texas
waters were 0.1 (+ 0.0 SE) in the nearshore area, and 0.2 (+ 0.0 SE) in offshore waters.
There was a significant difference in mean catch rates between depth zones (%2 = 62.46,
P <0.002). CPUE for Louisiana was 0.0 (+ 0.0 SE) for the nearshore area, and 0.1 (+
0.0 SE) for offshore waters. A significant difference was detected between mean catch
rates in the two depth zones (x2 =442.73, P <0.002). In Alabama/Mississippi waters
catch rates were 0.0 (+ 0.0 SE) in the nearshore zone, and 0.1 (+ 0.0 SE) in offshore
waters. There was a significant difference in red snapper catch rates between the two
zones (x2 = 102.04, P < 0.002). For Florida, red snapper catch rates were 0.0 (+ 0.0 SE)
for the nearshore zone, and 0.0 (+ 0.0 SE) for offshore waters. There was a significant
difference in mean catch rates between the two depth zones (x2 = 22.55 P < 0.002). CV

estimates for all state areas and depth strata ranged from 0.0 to 1.0.

Red Snapper CPUE by Year, State and Depth

Catch rates for red snapper by year, state and depth is presented in Figure 33. In
all years and for all state areas, offshore waters consistently yielded higher catch rate
values compared with nearshore strata; CPUE was significantly higher in most years.
Differences in catch rates in near and offshore waters by year and state for Texas and
Louisiana (and for Alabama/Mississippi in years with CPUE > 0.1) are presented below.

Florida near and offshore catch rates were below 0.1.
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Figure 33. Red snapper CPUE in kilograms per hour in the Gulf of Mexico by year,
state and depth. Nets are consistent with BRD regulations. Based on observer coverage

of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992 through
2005.

Red snapper CPUE in kilograms per hour in 1992 off Texas was 0.1 (+ 0.0 SE)
for nearshore waters, and 0.3 (+ 0.0 SE) for offshore waters. There was a significant
difference of mean catch rates between the two depth strata (x2 = 12.26, P < 0.002). CV
estimates were 0.7 and 0.2 in near and offshore depths, respectively. Off the coast of
Louisiana catch rates in nearshore waters were 0.0 (+ 0.0 SE) as compared with offshore
waters 0.1 (+ 0.0 SE). There was a significant difference of mean catch rates between
Louisiana near and offshore waters (x2 = 15.71, P <0.002). CV values were 0.4 in
nearshore waters, and 0.2 in the offshore zone.

In 1993, red snapper catch rates in kilograms per hour off Texas were 0.1 (+ 0.0
SE) for nearshore waters, and 0.1 (+ 0.0 SE) for the offshore strata. There was no

significant difference of mean catch rates between the two depth zones (x2 = 1.92, P >
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0.002). CV estimates were 0.4 and 0.1 for near and offshore areas, respectively. Off
Louisiana catch rates were 0.0 (+ 0.0 SE) in the nearshore area, and 0.1 (+ 0.0 SE) in
offshore waters. There was a significant difference of mean catch rates between
Louisiana near and offshore waters (2 = 43.65, P <0.002). CV values were 1.0 for the
nearshore zone, and 0.2 for offshore waters.

Red snapper catch rate estimates in kilograms per hour in 1994 for Texas were
0.2 (+ 0.1 SE) for nearshore waters, and 0.2 (+ 0.0 SE) for the offshore zone. There was
no significant difference of mean catch rates between the two depth strata (x2 = 0.06, P
>0.002). CV estimates were 0.4 for nearshore, and 0.1 for offshore waters. Off
Louisiana, CPUE was 0.0 (+ 0.0 SE) in the nearshore area, and 0.2 (+ 0.0 SE) in
offshore waters. There was a significant difference detected between the two depth
zones (2 =53.77, P <0.002). CV estimates could not be calculated in nearshore waters
because there was no variance; in offshore depths the CV was 0.1. In
Alabama/Mississippi waters catch rates were 0.0 (+ 0.0 SE) in the nearshore zone, and
0.1 (+ 0.0 SE) in offshore waters. There was not a significant difference relative to mean
red snapper catch rates between the two zones (x2 =2.62, P > 0.002). CV calculations
were 0.4 for nearshore, and 0.5 for offshore waters.

In 1995, catch rates for red snapper off Texas were 0.1 (+ 0.0 SE) in the
nearshore area, and 0.4 (+ 0.0 SE) in offshore waters. There was a significant difference
detected between the two depth zones (x2 = 20.93, P < 0.005). CV estimates were 0.3
and 0.1 in near and offshore depths, respectively. CPUE in the Louisiana offshore strata
was 0.1 (+ 0.0 SE), with a CV of 0.1.

Red snapper CPUE in 1996 off Texas was 0.1 (+ 0.0 SE) for nearshore and 0.2
(+ 0.0 SE) for offshore waters. There was no significant difference between near and
offshore waters (x2 = 3.69, P > 0.003). CV estimates were 0.5 in nearshore waters, and
0.2 in the offshore strata. CPUE for the Louisiana offshore zone was 0.1 (+ 0.0 SE); the
CV was 0.3.



135

CPUE for the Texas offshore zone in 1997 was 0.2 (+ 0.0 SE), with a CV of 0.2.
The catch rate estimate for Louisiana offshore waters was 0.3 (+ 0.1 SE); the CV value
was 0.2.

Red Snapper catch rate estimates in kilograms per hour in 1998 for Texas were
0.0 (+ 0.0 SE) for nearshore waters, and 0.1 (+ 0.0 SE) for the offshore zone. There was
a significant difference of mean catch rates between the two depth strata (x2 = 31.74, P
< 0.005). CV estimates were 0.4 for nearshore, and 0.1 for offshore waters. Red
snapper CPUE for the Louisiana offshore zone was 0.2 (+ 0.0 SE), with a CV of 0.2.

CPUE for Texas offshore waters in 1999 was 0.1 (+ 0.0 SE), with a CV 0.3. For
the Louisiana offshore area, the catch rate estimate was 0.2 (+ 0.0 SE), with the CV
estimate equal to 0.0.

Red snapper catch rate estimates in kilograms per hour in 2000 for Texas were
0.0 (+ 0.0 SE) for nearshore waters, and 0.2 (+ 0.0 SE) for the offshore zone. There was
a significant difference of mean catch rates between the two depth zones (2 = 20.76, P
<0.017). CV estimates were 0.5 for the nearshore zone, and 0.1 for offshore waters. In
Louisiana offshore waters CPUE was 0.5 (+ 0.3 SE), with a CV of 0.6.

In 2001 in Texas offshore waters, the CPUE in kilograms per hour was 0.2 (+ 0.0
SE); the CV was 0.1. Off Louisiana, CPUE was 0.0 (+ 0.0 SE) in the nearshore area,
and 0.2 (+ 0.0 SE) in offshore waters. There was a significant difference detected
between the two depth zones (x2 = 50.81, P < 0.003). CV estimates could not be
calculated for nearshore waters due to no recorded catch; in the offshore strata, the CV
was and 0.1.

In 2002, red snapper in kilograms per hour off Texas was 0.0 (+ 0.0 SE) for
nearshore waters, and 0.1 (+ 0.0 SE) for offshore waters. There was a significant
difference of mean catch rates between the two depth strata (2 = 32.87, P < 0.002). CV
estimates were 0.8 and 0.1 in near and offshore depths, respectively. Off Louisiana,
CPUE was 0.0 (+ 0.0 SE) in the nearshore area, and 0.0 (+ 0.0 SE) in offshore waters.
There was a significant difference detected between the two depth zones (%2 = 40.09, P

<0.002). CV values were 0.8 for nearshore, and 0.1 for offshore waters.
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Red snapper catch rate estimates in kilograms per hour in 2003 for Texas were
0.1 (+ 0.0 SE) for nearshore waters, and 0.1 (+ 0.0 SE) for the offshore zone. There was
not a significant difference of mean catch rates between the two depth strata (x2 = 3.64,
P > 0.002). CV estimates were 0.2 for the nearshore area, and 0.1 for offshore waters.
Off Louisiana, CPUE was 0.0 (+ 0.0 SE) in the nearshore area, and 0.0 (+ 0.0 SE) in
offshore waters. There was a significant difference detected between the two depth
zones (2 =12.22, P <0.002). CV estimates were 0.4 and 0.2 in near and offshore
depths, respectively. CPUE in kilograms per hour off Alabama/Mississippi was 0.0 (+
0.0 SE) for nearshore waters, and 0.1 (+ 0.0 SE) for offshore waters. A significant
difference of mean catch rates was detected between the two depth strata (x2 = 12.53, P
<0.002). CV values were 0.4 for nearshore waters, and 0.3 in the offshore strata.

In 2004, catch rates for red snapper off Texas were 0.0 (+ 0.0 SE) in the
nearshore area, and 0.3 (+ 0.0 SE) in offshore waters. A significant difference was
detected between the two depth zones (2 = 54.44, P < 0.002). CV estimates were 0.5
and 0.1 in near and offshore depths, respectively. Off Louisiana, CPUE was 0.0 (+ 0.0
SE) in the nearshore area, and 0.1 (+ 0.0 SE) in offshore waters. A significant difference
was detected between the two depth zones (x2 = 77.85, P < 0.002). CV values were 0.4
for near, and 0.1 for offshore waters. For Alabama/Mississippi finfish catch rates were
0.0 (+ 0.0 SE) in the nearshore area, and 0.1 (+ 0.0 SE) in offshore waters. Again, there
was a significant difference between depth zones (x2 = 30.58, P < 0.002). CV estimates
were 0.3 and 0.1 in near and offshore depths, respectively.

Red snapper catch rates in kilograms per hour for 2005 for Texas waters were 0.0
(+ 0.0 SE) in the nearshore area, and 0.4 (+ 0.0 SE) in offshore waters. There was a
significant difference in mean catch rates between depth zones (x2 = 91.29, P < 0.002).
CV values were 1.0 for the nearshore zone, and 0.1 for offshore waters. CPUE for
Louisiana was 0.0 (+ 0.0 SE) for the nearshore area, and 0.0 (+ 0.0 SE) for offshore
waters. A significant difference was detected between mean catch rates in the two depth
zones (Y2 =42.04, P <0.002). CV values were 0.6 in nearshore waters and 0.2 in the

offshore strata. In Alabama/Mississippi waters catch rates were 0.0 (+ 0.0 SE) in the
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nearshore zone, and 0.1 (+ 0.0 SE) in offshore waters. There was a significant difference
relative to mean red snapper catch rates between the two zones (x2 = 44.76, P < 0.002).

CV calculations were 1.0 for nearshore, and 0.1 for offshore waters.

Red Snapper All Years Combined by State, Depth and Season

For all years combined, red snapper catch rate estimates for Texas nearshore
waters were 0.0 (+ 0.0 SE) in January through April, 0.1 (+ 0.0 SE) in May through
August, and 0.0 (+ 0.0 SE) in September through December. There was not a significant
difference for the following comparisons: January through April and May through
August (2 =7.28, P >0.0002), January through April and September through
December (x2 =0.17, P > 0.0002), and May through August and September through
December (x2 = 11.04, P > 0.0002). CPUE in Texas offshore waters was 0.1 (+ 0.0 SE)
in January through April, 0.2 (+ 0.0 SE) in May through August, and 0.3 (+ 0.0 SE) in
September through December. There was a significant difference detected between the
following comparisons: January through April and May through August (%2 = 30.80, P
<0.0002), January through April and September through December (x2 = 135.47, P <
0.0002), and May through August and September through December (%2 = 53.12, P <
0.0002). In Louisiana nearshore waters catch rate estimates were 0.0 (+ 0.0 SE) in
January through April, 0.0 (+ 0.0 SE) in May through August, and 0.0 (+ 0.0 SE) in
September through December. There was no significant difference between the
following comparisons: January through April and May through August (%2 =0.49, P >
0.0002), January through April and September through December (%2 = 0.45, P >
0.0002), and May through August and September through December (%2 = 0.00, P >
0.0002). For Louisiana offshore waters CPUE was 0.1 (+ 0.0 SE) in January through
April, 0.1 (+ 0.0 SE) in May through August, and 0.2 (+ 0.0 SE) in September through
December. There was a significant difference between January through April and
September through December (%2 = 97.30, P < 0.0002), and May through August and
September through December (x2 = 25.97, P < 0.0002). There was no significant
difference between January through April and May through August (x2 =5.81, P >
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0.0002). In Alabama/Mississippi nearshore waters CPUE was 0.0 (+ 0.0 SE) in January
through April, 0.0 (+ 0.0 SE) in May through August, and 0.0 (+ 0.0 SE) in September
through December. There was not a significant difference between the following
comparisons: January through April and May through August (2 =3.76, P > 0.0002),
January through April and September through December (x2 = 2.94, P > 0.0002), and
May through August and September through December (%2 = 0.30, P > 0.0002). For
Alabama/Mississippi offshore waters CPUE was 0.1 (+ 0.0 SE) in January through
April, 0.0 (+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE) in September through
December. There was not a significant difference between January through April and
May through August (x2 = 1.64, P > 0.0002), and January through April and September
through December (%2 = 8.73, P > 0.0002). There was a significant difference between
May through August and September through December (2 = 33.05, P < 0.0002). For
Florida nearshore waters CPUE was 0.0 (+ 0.0 SE) in January through April, 0.0 (+ 0.0
SE) in May through August, and 0.0 (+ 0.0 SE) in September through December. There
was not a significant difference for the following comparisons: January through April
and May through August (2 = 2.58, P >0.0002), January through April and September
through December (x2 = 3.85, P >0.0002), and May through August and September
through December (x2 = 2.02, P > 0.0002). In Florida offshore waters catch rates were
0.0 (+ 0.0 SE) in January through April, 0.0 (+ 0.0 SE) in May through August, and 0.0
(£ 0.0 SE) in September through December. As in the nearshore waters, there was not a
significant difference between the following comparisons: January through April and
May through August (x2 = 0.42, P > 0.0002), January through April and September
through December (x2 = 0.68, P > 0.0002), and May through August and September
through December (%2 = 0.03, P > 0.0002). For all state areas, depths and seasons, CV

values ranged from 0.0 to 0.4.

Red Snapper CPUE by Year, State, Depth and Season

CPUE for red snapper by year, state, depth and season is denoted in Figure 34.
In the Texas nearshore area, CPUE was higher in May through August. In Texas
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offshore waters, the September through December yielded higher CPUE in the majority

of years. A similar trend was observed in Louisiana near and offshore waters.
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Figure 34. Red snapper CPUE in kilograms per hour in the Gulf of Mexico by year,
state, depth and season. Nets are consistent with BRD regulations. Based on observer
coverage of the U.S. Gulf of Mexico and southeastern Atlantic shrimp fishery from 1992

through 2005.
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Red snapper CPUE in kilograms per hour in 1992 off Texas nearshore waters
was 0.0 (+ 0.0 SE) in January through April, 0.2 (+ 0.1 SE) in May through August, and
0.1 (+ 0.0 SE) for September through December. There was not a significant difference
in mean catch rates between the following comparisons: January through April and
September through December (%2 = 3.57, P > 0.0005), January through April and May
through August (x2 = 1.79, P > 0.0005), and May through August and September
through December (2 = 0.50, P > 0.0005). In Texas offshore waters catch rates were
0.1 (+ 0.0 SE) in May through August, and 0.4 (+ 0.1 SE) in September through
December. There was a significant difference detected between the two seasons (x2 =
23.78, P < 0.0005). In Louisiana nearshore waters CPUE was 0.0 (+ 0.0 SE) in May
through August, and 0.0 (+ 0.0 SE) for September through December. There was no
significant difference between the two periods (%2 = 3.56, P > 0.0005). For Louisiana
offshore waters CPUE was 0.0 (+ 0.0 SE) in January through April, 0.1 (+ 0.1 SE) in
May through August, and 0.1 (+ 0.0 SE) for September through December. There was a
significant difference detected between January through April and September through
December (x2 =42.07, P < 0.0005). There were no significant differences between the
following comparisons: January through April and May through August (2 =4.72,P >
0.0005), and May through August and September through December (2 = 0.07, P >
0.0005). CV estimates were relatively high, and ranged from 0.2 to 1.0.

Red snapper CPUE in 1993 in Texas nearshore waters was 0.1 (+ 0.0 SE) in
January through April, 0.2 (+ 0.1 SE) in May through August, and 0.0 (+ 0.0 SE) for
September through December. There was no significant difference for the following
comparisons: January through April and May through August (2 = 1.08, P >0.0003),
January through April and September through December (%2 = 0.63, P > 0.0003), and
May through August and September through December (2 = 2.85, P > 0.0003). In
Texas offshore waters catch rate estimates were 0.1 (+ 0.0 SE) in January through April,
0.1 (+ 0.0 SE) in May through August, and 0.2 (+ 0.0 SE) in September through
December. There was a significant difference between January through April and May

through August (x2 = 14.92, P < 0.0003), and May through August and September
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through December (x2 = 37.59, P < 0.0003). There was no significant difference
between January through April and September through December (x2 =5.79, P >
0.0003). For Louisiana nearshore waters CPUE was 0.0 (+ 0.0 SE) in January through
April, 0.0 (+ 0.0 SE) in May through August, and 0.0 (+ 0.0 SE) for September through
December. There was no significant difference detected between January through April
and May through August (2 =0.98, P >0.0003), and May through August and
September through December (x2 = 0.98, P > 0.0003). For Louisiana offshore waters
CPUE was 0.0 (+ 0.0 SE) in January through April, 0.1 (+ 0.1 SE) in May through
August, and 0.2 (+ 0.0 SE) in September through December. There was no significant
difference in mean catch rates for the following comparisons: January through April and
May through August (x2 = 0.88, P > 0.0003), January through April and September
through December (%2 = 10.81, P > 0.0003), and May through August and September
through December (%2 = 0.58, P > 0.0003). CV estimates were ranged from 0.1 to 1.0.
During 1994, red snapper catch rates for Texas nearshore waters were 0.0 (+ 0.0
SE) in January through April, and 0.4 (+ 0.1 SE) in May through August. There was no
significant difference between the two seasons (x2 = 7.53, P > 0.0003). In Texas
offshore waters CPUE was 0.2 (+ 0.1 SE) in January through April, 0.2 (+ 0.0 SE) in
May through August, and 0.4 (+ 0.0 SE) for September through December. There was
not a significant difference between January through April and May through August (%2
=0.00, P >0.0003), and January through April and September through December (2 =
10.50, P > 0.0003). There was a significant difference between May through August and
September through December (x2 = 53.69, P < 0.0003). For Louisiana offshore waters
CPUE was 0.1 (+ 0.0 SE) in January through April, 0.1 (+ 0.0 SE) in May through
August, and 0.5 (+ 0.1 SE) in September through December. There was a significant
difference between January through April and September through December (%2 =
14.91, P < 0.0003), and May through August and September through December (%2 =
13.67, P < 0.0003). There was no significant difference between January through April
and May through August (x2 =0.13, P >0.0003). CV estimates ranged from 0.1 to 0.9.
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For Texas offshore waters in 1995 shrimp catch rate estimates were 0.4 (+ 0.1
SE) in May through August, and 0.4 (+ 0.0 SE) in September through December. There
was not a significant difference detected between the two seasons (2 =0.01, P >0.001).
For Louisiana offshore waters CPUE was 0.0 (+ 0.0 SE) in January through April, 0.1 (+
0.0 SE) in May through August, and 0.2 (+ 0.0 SE) in September through December.
There was a significant difference between January through April and September
through December (x2 =71.19, P < 0.001), and May through August and September
through December (%2 = 25.59, P < 0.001). There was no significant difference in mean
catch rates between January through April and May through August (2 =3.33,P >
0.001). CV estimates ranged from 0.1 to 0.4.

During 1996, red snapper CPUE in Texas nearshore waters was 0.1 (+ 0.0 SE) in
May through August, and 0.0 (+ 0.0 SE) in September through December. There was
not a significant difference detected between the two seasons (x2 =4.67, P> 0.001). In
Texas offshore waters CPUE was 0.1 (+ 0.0 SE) in January through April, 0.3 (+ 0.1 SE)
in May through August, and 0.1 (+ 0.0 SE) for September through December. There
was not a significant difference between January through April and May through August
(x2=3.91,P>0.001), and May through August and September through December (%2
=9.80, P>0.001). There was a significant difference detected between January through
April and September through December (2 = 15.77, P <0.001). In Louisiana offshore
waters catch rates were 0.1 (+ 0.0 SE) in January through April, and 0.1 (+ 0.1 SE) in
May through August. There was not a significant difference between the two periods
(x2=0.26,P >0.001). CV estimates ranged from 0.1 to 0.5.

Red snapper CPUE in Texas offshore waters in 1997 was 0.2 (+ 0.0 SE) in
January through April, 0.1 (+ 0.0 SE) in May through August, and 0.2 (+ 0.0 SE) in
September through December. There was not a significant difference for the following
comparisons: January through April and May through August (x2 =0.70, P > 0.002),
January through April and September through December (x2 = 0.33, P > 0.002), and
May through August and September through December (%2 = 1.00, P > 0.002). In

Louisiana offshore waters catch rate estimates were 0.0 (+ 0.0 SE) in January through
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April, 0.3 (+ 0.1 SE) in May through August, and 0.4 (+ 0.1 SE) for September through
December. There was not a significant difference between January through April and
May through August (x2 = 3.20, P > 0.002), and May through August and September
through December (x2 =0.14, P > 0.002). There was a significant difference detected
between January through April and September through December (%2 = 12.29, P <
0.001). CV estimates ranged from 0.1 to 0.5.

During 1998, catch rate estimates for red snapper in Texas offshore waters were
0.1 (+ 0.0 SE) in January through April, and 0.1 (+ 0.0 SE) in May through August.
There was not a significant difference detected between the two seasons (2 =2.55, P >
0.002). In Louisiana offshore waters catch rate estimates were 0.2 (+ 0.0 SE) in January
through April, 0.1 (+ 0.0 SE) in May through August, and 0.0 (+ 0.1 SE) for September
through December. There was not a significant difference for the following
comparisons: January through April and May through August (x2 =9.18, P >0.002),
January through April and September through December (x2 = 0.50, P > 0.002), and
May through August and September through December (x2 = 1.00, P > 0.002). CV
estimates ranged from 0.2 to 0.6.

Red snapper catch rates in 1999 for Texas offshore waters were 0.0 (+ 0.0 SE) in
May through August, and 0.2 (+ 0.0 SE) in September through December. There was a
significant difference between the two seasons (x2 = 9.96, P < 0.008). CPUE for
Louisiana offshore waters was 0.1 (+ 0.0 SE) in May through August, and 0.3 (+ 0.0 SE)
in September through December. There was a significant difference detected between
the two time periods (%2 = 40.20, P < 0.008). CV values were moderate, and ranged
from 0.1 to 0.4.

In 2001, red snapper CPUE for Texas offshore waters was 0.1 (+ 0.0 SE) in May
through August, and 0.2 (+ 0.0 SE) in September through December. There was not a
significant difference between the two seasons (x2 = 6.52, P> 0.001). Similarly, catch
rate estimates for Louisiana offshore waters were 0.1 (+ 0.1 SE) in May through August,

and 0.2 (+ 0.0 SE) in September through December. A significant difference was not
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detected between the two time periods (x2 = 0.39, P > 0.001). CV values ranged from
0.1t00.4.

Catch rate estimates during 2002 Texas nearshore waters were 0.1 (+ 0.1 SE) in
May through August, and 0.0 (+ 0.0 SE) in September through December. There was
not a significant difference between the two seasons (x2 = 1.64, P >0.0002). CPUE in
Texas offshore waters was 0.1 (+ 0.0 SE) in January through April, 0.1 (+ 0.0 SE) in
May through August, and 0.2 (+ 0.0 SE) in September through December. There was
not a significant difference for the following comparisons: January through April and
May through August (x2 = 5.37, P > 0.0002), January through April and September
through December (x2 = 11.29, P > 0.0002), and May through August and September
through December (x2 = 2.05, P >0.0002). In Louisiana nearshore waters catch rate
estimates were 0.0 (+ 0.0 SE) in May through August, and 0.0 (+ 0.0 SE) in September
through December. There was not a significant difference between the two seasons (2
=0.00, P >0.0002). For Louisiana offshore waters CPUE was 0.0 (+ 0.0 SE) in January
through April, 0.0 (+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE) in September
through December. There was not a significant difference for the following
comparisons: January through April and May through August (2 =0.25, P >0.0002),
January through April and September through December (%2 = 10.13, P > 0.0002), and
May through August and September through December (2 = 10.57, P > 0.0002). For
Alabama/Mississippi offshore waters CPUE was 0.0 (+ 0.0 SE) in January through
April, 0.0 (+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE) in September through
December. There was a significant difference between January through April and
September through December (x2 = 47.63, P < 0.0002), and May through August and
September through December (%2 = 31.20, P < 0.0002). There was no significant
difference between January through April and May through August (x2 = 6.90, P >
0.0002). In Florida offshore waters catch rates were 0.0 (+ 0.0 SE) in January through
April, 0.0 (+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE) in September through
December. There was not a significant difference for the following comparisons:

January through April and May through August (x2 = 0.01, P > 0.0002), January
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through April and September through December (x2 = 6.16, P > 0.0002), and May
through August and September through December (%2 = 0.27, P > 0.0002). CV values
ranged from 0.1 to 1.0.

During 2003, CPUE for red snapper in Texas offshore waters was 0.1 (+ 0.0 SE)
in May through August, and 0.2 (+ 0.0 SE) in September through December. There was
a significant difference between the two seasons (2 = 40.40, P < 0.0004). Catch rate
estimates for Louisiana nearshore waters were 0.0 (+ 0.0 SE) in January through April,
0.0 (+ 0.0 SE) in May through August, and 0.0 (+ 0.0 SE) in September through
December. There was not a significant difference for the following comparisons:
January through April and May through August (x2 = 3.83, P > 0.0004), January
through April and September through December (x2 = 4.16, P > 0.0004), and May
through August and September through December (%2 = 3.00, P > 0.0004). CPUE in
Louisiana offshore waters was 0.0 (+ 0.0 SE) in January through April, 6.1 (+ 0.4 SE) in
May through August, and 0.1 (+ 0.0 SE) in September through December. There was
not a significant difference between May through August and September through
December (x2 = 11.66, P >0.0004), and January through April and May through August
(x2 =2.03,P>0.0004). There was a significant difference between January through
April and September through December (%2 = 21.39, P <0.0004). Catch rates in
Alabama/Mississippi offshore waters were 0.1 (+ 0.1 SE) in January through April, 0.0
(+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE) in September through December.
There was not a significant difference detected for the following comparisons: January
through April and May through August (x2 =0.82, P >0.0004), January through April
and September through December (x2 = 0.57, P > 0.0004), and May through August and
September through December (x2 = 0.37, P > 0.0004). CV estimates ranged from 0.1 to
1.0.

In 2004 red snapper catch rate estimates for Texas offshore waters were 0.1 (+
0.0 SE) in January through April, 0.3 (+ 0.0 SE) in May through August, and 0.4 (+ 0.1
SE) in September through December. There was a significant difference detected

between January through April and May through August (x2 = 33.26, P < 0.0003), and
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January through April and September through December (x2 = 35.61, P < 0.0003).
There was no significant difference between May through August and September
through December (2 = 2.54, P > 0.0003). CPUE for Louisiana nearshore waters was
0.0 (+ 0.0 SE) in January through April, 0.0 (+ 0.0 SE) in May through August, and 0.0
(+ 0.0 SE) in September through December. There was not a significant difference for
the following comparisons: January through April and May through August (x2 = 0.75,
P >0.0003), January through April and September through December (x2 =0.01, P >
0.0003), and May through August and September through December (x2 = 0.62, P >
0.0003). In Louisiana offshore waters catch rates were 0.0 (+ 0.0 SE) in January through
April, 0.1 (+ 0.0 SE) in May through August, and 0.4 (+ 0.0 SE) in September through
December. There was a significant difference detected between January through April
and September through December (x2 = 37.02, P < 0.0003), and May through August
and September through December (2 = 24.74, P < 0.0003). There was no significant
difference in mean catch rates between January through April and May through August
(x2=15.62,P>0.0003). In Alabama/Mississippi offshore waters CPUE was 0.1 (+ 0.0
SE) in January through April, 0.1 (+ 0.0 SE) in May through August, and 0.1 (+ 0.0 SE)
in September through December. There was not a significant difference for the
following comparisons: January through April and May through August (2 =0.52, P >
0.0003), January through April and September through December (%2 = 9.35, P >
0.0003), and May through August and September through December (x2 = 1.20, P >
0.0003). CV estimates were ranged from 0.1 to 1.0.

In 2005 red snapper catch rates in Texas offshore waters were 0.4 (+ 0.1 SE) in
May through August, and 0.5 (+ 0.1 SE) in September through December. There was no
significant difference between the two seasons (x2 = 0.13, P > 0.0003). In Louisiana
nearshore waters CPUE was 0.0 (+ 0.0 SE) in January through April, 0.0 (+ 0.0 SE) in
May through August, and 0.0 (+ 0.0 SE) in September through December. There was
not a significant difference detected between the following comparisons: January
through April and May through August (x2 = 1.07, P > 0.0003), January through April
and September through December (x2 = 2.00, P > 0.0003), and May through August and
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September through December (x2 = 1.21, P > 0.0003). In Louisiana offshore waters
catch rates were 0.0 (+ 0.0 SE) in January through April, 0.1 (+ 0.0 SE) in May through
August, and 0.0 (+ 0.0 SE) in September through December. There was not a significant
difference for the following comparisons: January through April and May through
August (2 =0.73, P > 0.0003), January through April and September through
December (2 = 0.86, P > 0.0003), and May through August and September through
December (2 = 3.96, P > 0.0003). CPUE for Alabama/Mississippi offshore waters was
0.0 (+ 0.0 SE) in January through April, 0.0 (+ 0.0 SE) in May through August, and 0.1
(+ 0.0 SE) in September through December. There was not a significant difference
detected between January through April and September through December (x2 = 12.97,
P >0.0003), and January through April and May through August (x2 =3.10, P >
0.0003). There was a significant difference in mean catch rates between May through
August and September through December (x2 = 19.12, P < 0.0003). CV estimates
ranged from 0.1 to 1.0.

Extrapolated Percent and CPUE by Weight All Years— Selected Species

Approximately 1.6 million kilograms of catch was recorded from 1992 through
2005 from 9,509 tows (52,494 hours) from nets consistent with current BRD
requirements. For all years combined, grouped finfish (excluding the species listed
below) comprised 38% of the catch, followed by penaeid shrimp at 16%, non-penaeid
shrimp crustaceans at 14%, Atlantic croaker and longspine porgy each at 9%, seatrout at
6%, invertebrates at 4%, and debris and grouped sharks each at 1%. Red snapper,
southern flounder, lane snapper, Spanish mackerel, vermilion snapper, red drum, king

mackerel, snapper, cobia, and black drum, each accounted for less than 1%.
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CPUE in kilograms per hour was 11.5 for grouped finfish, 4.9 for penaeid
shrimp, 4.2 for crustaceans, 2.8 for Atlantic croaker, 2.7 for longspine porgy, 1.8 for
seatrout, 1.3 for invertebrates, 0.4 for debris, and 0.2 for grouped sharks. Red snapper,
southern flounder, lane snapper, and Spanish mackerel each had estimated catch rates of
0.1. Vermilion snapper, red drum, king mackerel, snapper, cobia, and black drum CPUE

was each less than 0.1.

Extrapolated CPUE by Year, Weight and Number — Selected Species

Weight and number extrapolations for selected species by year for all projects,
and seasons for the Gulf of Mexico were examined. Estimates were on a per net basis
and consistent with current BRD regulations. The number of observations varied

between weight and number extrapolations, so a direct comparison was not possible.

Extrapolated CPUE by Year and Weight — Selected Species

CPUE in kilograms per hour by species and year is depicted in Figure 35. The y-
axis is scaled according to species abundance, and varies among the species presented
graphically. CPUE is presented from highest to lowest for each species in the narrative
below. The number of observations (i.e., number of tows sampled) was variable by year.
Appendix B, Table B1 lists the number of observations by year. Sample size ranged
from 2,116 tows in 2002 to 13 in 2000. In all years, except 1999 and 2000, sample size

was more than 100.
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Figure 35. Selected species CPUE in kilograms per hour in the Gulf of Mexico by year.
Nets are consistent with BRD regulations. Based on observer coverage of the U.S. Gulf
of Mexico and southeastern Atlantic shrimp fishery from 1992 through 2005.
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Atlantic croaker occurred in all years, with a positive increase in CPUE detected
over the time series. The highest estimated CPUE in kilograms per hour occurred in
2005, with a value of 4.9 (+ 0.3 SE). CPUE in both 1992 and 2002 was 4.3 (+ 0.4 SE)
and 3.4 (+ 0.2 SE), respectively. Catch rate estimates were 3.3 (+ 0.2 SE) in 2004,
followed by 2.8 (+ 0.2 SE) in 2001, 2.5 (+ 0.2 SE) in 2003, 2.0 (+ 0.2 SE) in both 1995
and 1993. The remaining years had CPUE values less than 2.0. In 1994 and 1997 catch
rates were 1.8 (+ 0.3 SE) and 1.6 (+ 0.2 SE), respectively. CPUE in 1996 was 0.9 (+ 0.2
SE), followed by 0.7 (+ 0.1 SE) in 2000, and 0.5 (+ 0.1 SE) in 1998. The lowest CPUE
during the 1992 through 2005 period occurred in 1999 with a value of 0.4 (+ 0.0 SE).
CV estimates for all years were low, ranging from 0.0 to 0.3, with 0.1 observed in most
years.

CPUE for black drum was less than 0.1 in all years, with a positive increase in
CPUE observed. Catch rates were calculated based on the limited catches yielding a
rounded value of 0.0 (+ 0.0 SE). CPUE was highest in 2001, followed by 2003, 1996,
1992, 2005, 2002, 1998, 1999, 1993, 2004, and 1994. No red drum were recorded in the
remaining years, 1995, 1997, or 2000. CV estimates ranged from 0.4 and 1.0, with 1.0
occurring in most years.

As with black drum, cobia CPUE was less than 0.1 in all years. A positive trend
in CPUE was observed over the study period. The highest CPUE value was in 2002,
followed by 1994, 2001, 1996, 1995, 2003, 1992, 2005, 1993, and 2004. For all other
years (1997, 1998, 1999, and 2000), no catch was reported. CV values were high,
ranging from 0.3 to 0.9.

Similarly, king mackerel abundance was low by weight in sampled nets, with
CPUE less than 0.1 in all years. A negative trend in CPUE was noted. Catch rates were
highest in 1995, followed by 1992, 2004, 1996, 1994, 2005, 1997, 1993, 2003, 2002,
2001, 1998, and 1999. In 2000, no catch was reported. CV estimates were relatively
high, ranging from 0.2 to 0.9.

A negative trend in lane snapper CPUE was evident over the time series. CPUE

in kilograms per hour was highest in 2000 with a value of 0.2 (+ 0.1 SE). CPUE was 0.1
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(+0.0) in 1994, 1995, 1997, 1999, 2001, 1996, 1998, 2002, and 2005. Catch rate
estimates were 0.0 (+ 0.0) in 1992, 2004, 2003, and 1993. CV values by year were
moderate and ranged from 0.1 to 0.5.

Longspine porgy occurred in all years, with a negative trend noted relative to
CPUE. Highest CPUE in kilograms per hour was in 1997 with a value of 7.6 (+ 0.5 SE).
CPUE in 1992 and 1994 was 5.4 (+ 0.3 SE) and 4.3 (+ 0.2 SE), respectively. Catch rate
estimates were 4.0 (+ 0.4 SE) in 1996, followed by 3.9 (+ 0.3 SE) in 1998, 3.9 (+ 0.2
SE) in 1999, and 3.3 (+ 0.2 SE) in 1995. The remaining years had CPUE values less
than 3.0. CPUE in 1993 was 2.9 (+ 0.2 SE), followed by 2.6 (+ 0.2 SE) in 2005, 2.5 (+
0.1 SE) in 2001, 2.1 (+ 0.1 SE) in 2004, and 1.6 (+ 0.1 SE) in both 2002 and 2003. The
lowest CPUE for longspine porgy from 1992 through 2005 occurred in 2000, with a
value of 0.8 (+ 0.2 SE). CV estimates for all years were low, ranging from 0.0 to 0.2,
with 0.1 observed in most years.

A positive slope relative to CPUE was observed for red drum over the study
period. Catch rate estimates for red drum were less than 0.1 in all years except for 2004
when the highest CPUE in kilograms per hour was reached at 0.1 (+ 0.0 SE). For the
remaining years (2001, 2003, 1992, 2005, 2002, 1993, and 1994), and ranked in terms of
CPUE from highest to lowest, CPUE was 0.0 (+ 0.0 SE). There was no catch reported
from 1995 through 2000. CV values were moderate to high ranging from 0.3 to 0.8.

Red snapper were captured in all years, with a negative slope in CPUE observed
over the time series. The highest estimated CPUE in kilograms per hour occurred in
2000 with a value of 0.3 (+ 0.1 SE). CPUE in 1997, 1999, and 1995 was 0.2 (+ 0.0 SE).
For the remaining years (1992, 2001, 1994, 1998, 2005, 2004, 1993, 1996, 2002, and
2003), CPUE was 0.1 (+ 0.0 SE). CV estimates were low to moderate ranging from 0.1
to 0.4.

Seatrout were sampled in all years, with a positive trend in CPUE detected.
CPUE was highest in 2004, with a value of 3.2 (+ 0.1 SE). CPUE in 2005 was 3.1 (+0.2
SE). Catch rate estimates were 1.7 (+ 0.1 SE) in 2002, followed by 1.5 (+ 0.1 SE) in
both 1994 and 2001, 1.4 (+ 0.1 SE) in both 1995 and 2003, 1.3 (+ 0.1 SE) in 1992, and
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1.2 (+ 0.1 SE) in 1993. The remaining years had CPUE values less than 1.0. In 1998
and 1996, catch rates were 0.7 (+ 0.1 SE). CPUE in 1994 was 0.4 (+ 0.1 SE), followed
by 0.2 (+ 0.0 SE) in 1999. CPUE was 0.2 (+ 0.1 SE) in 2000. CV estimates for all years
were generally low, ranging from 0.0 to 0.5, with 0.1 observed in most years.

Sharks were documented in every year of the project, with an upward trend in
CPUE observed. Highest CPUE in kilograms per hour occurred in 2005 with a value of
0.3 (+0.0 SE). CPUE in 2002, 2004, 1992, and 2001 was 0.2 (+ 0.0 SE). The catch rate
estimate was 0.1 (+ 0.0 SE) in 2003. CPUE in 2000 was 0.1 (+ 0.1 SE). Estimated
catch rates were 0.1 (+ 0.0 SE) in 1996, 1995, 1998, and 1993. For the remaining years
(1999, 1994, and 1997), CPUE was 0.0 (+ 0.0 SE). CV values by year were variable,
ranging from 0.1 to 1.0.

A positive trend in CPUE was observed for penaeid shrimp over the time series.
The highest estimated CPUE in kilograms per hour for penaeid shrimp occurred in 2005
with a value of 7.4 (+ 0.2 SE). CPUE in 2000 and 1996 was 6.7 (+ 1.1 SE) and 5.9 (+
0.4 SE), respectively. Catch rate estimates were 5.5 (+ 0.1 SE) in 2004, followed by 5.3
(+0.2SE)in 1992, 5.2 (+ 0.1 SE) in 2003, and 5.0 (+ 0.2 SE) in 2001. The remaining
years had CPUE values less than 5.0. In 1995 and 1994 catch rates were 4.9 (+ 0.1 SE)
and 4.6 (+ 0.1 SE), respectively. CPUE in 2002 was 4.2 (+ 0.1 SE), followed by 3.9 (+
0.1 SE) in 1993, 3.4 (+ 0.1 SE) in 1999, and 3.0 (+ 0.2 SE) in 1997. The lowest CPUE
during the 1992 through 2005 period occurred in 1998 with a value of 2.8 (+ 0.2 SE).
CV estimates for all years were low, ranging from 0.0 to 0.2, with 0.0 observed in most
years.

An upward trend was detected for snapper relative to CPUE. Snapper CPUE in
kilograms per hour was highest in 1999, with a value of 0.2 (+ 0.0 SE). In most other
years (2005, 2002, 2001, 1998, 1994, 2003, 2004, 1995, 1996, 1993, and 1992), and
ranked by CPUE from highest to lowest, catch rate estimates were 0.0 (+ 0.0 SE). There
was no recorded catch in 1997 and 2000. CV estimates were variable, ranging from 0.2

to 0.9.
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Southern flounder were sampled in all years, with a negative trend relative to
CPUE observed. The highest estimated CPUE in kilograms per hour occurred in 1992,
with a value of 0.3 (+ 0.0 SE). CPUE in 2001, 2003, 2004, 2002, 2005, and 1993 was
0.1 (+ 0.0 SE). For the remaining years (2000, 1998, 1995, 1994, 1997, 1996 and 1999),
CPUE was 0.0 (+ 0.0 SE). CV estimates were moderate, ranging from 0.1 to 0.8.

Similarly, Spanish mackerel occurred in all years of the project, with a positive
trend detected in terms of CPUE. The highest estimated CPUE in kilograms per hour
occurred in 2005 and 2004, with values of 0.2 (+ 0.0 SE). CPUE in 1993 was 0.1 (+ 0.0
SE). For the remaining years (1992, 1995, 2003, 2000, 2002, 2001, 1996, 1994, 1998,
1997, and 1999), CPUE was 0.0 (+ 0.0 SE). CV estimates were highly variable ranging
from 0.1 to 1.0.

A positive slope relative to CPUE was observed for vermilion snapper. CPUE
for vermilion snapper was highest in 1999, with a value of 0.1 (+ 0.1 SE). Catch rate
estimates were 0.1 (+ 0.0 SE) in 1998, 2001, and 1995. In the remaining years (1997,
1994, 2003, 2004, 2002, 2005, 1992, 2000, 1996, and 1993), CPUE values were 0.0 (+

0.0 SE). CV estimates for all years were variable, ranging from 0.1 to 0.8.

Extrapolated CPUE by Year and Number — Selected Species

CPUE in numbers of individuals per hour by species and year is depicted in
Figure 36. The y-axis is scaled according to species abundance relative to number.

CPUE is presented from highest to lowest for each species in the narrative.
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Figure 36. Selected species CPUE in numbers per hour in the Gulf of Mexico by year.
Nets are consistent with BRD regulations. Based on observer coverage of the U.S. Gulf
of Mexico and southeastern Atlantic shrimp fishery from 1992 through 2005.

A positive trend relative to CPUE was detected for Atlantic croaker over the time

series. The highest CPUE in numbers per hour occurred in 2005, with a value of 194.0
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(+ 14.3 SE). CPUE in 1992 and 2004 was 150.1 (+ 16.8 SE) and 89.0 (+ 5.2 SE),
respectively. Catch rate estimates were 70.6 (+ 3.7 SE) in 2002, followed by 57.0 (+ 4.6
SE) in 2001, and 56.0 (+ 5.0 SE) in 2003. The remaining years had CPUE values less
than 50.0 individuals per hour. In 1993 and 1994, catch rates were 45.4 (+ 4.2 SE) and
37.9 (+ 5.0 SE), respectively. CPUE in 1995 was 30.7 (+ 2.5 SE), followed by 23.1 (+
3.8 SE) in 1997, 22.8 (+ 5.2 SE) in 1996, 11.8 (+ 4.0 SE) in 1998, and 9.1 (+ 1.5 SE) in
2000. The lowest CPUE from 1992 through 2005 occurred in 1999, with a value of 4.1
(+ 0.5 SE). CV estimates for all years were low, ranging from 0.0 to 0.3, with 0.1
observed in most years.

Black drum catch rates relative to number of individuals caught per hour were
low, with a negative slope noted in terms of CPUE. The highest CPUE was in 1996 with
a value of 0.7 (+ 0.7 SE). Catch rates in 2001 were 0.1 (+ 0.0 SE). Estimated CPUE
was 0.1 (+ 0.1 SE) in 1993 and 1998. In other years (2002, 1999, 2005, 1992, 2003,
1994, and 2004), catch rates were 0.0 (+ 0.0 SE). There was no catch recorded in 1995,
1997, or 2000. CV estimates were high ranging from 0.4 to 1.0, with 1.0 in most years.

Similarly, cobia CPUE in numbers per hour was low; however, a positive trend
was detected over the study period. The highest catch rate occurred in 2002, with a
value of 0.1 (+ 0.1 SE). CPUE was 0.0 (+ 0.0 SE) in 1994, 2001, 2005, 2003, 1993,
1992, and 2004. No catch was recorded in 1995, 1996, 1997, 1998, 1999, and 2000. CV
values were relatively high, ranging from 0.2 to 0.9.

An upward trend in CPUE was observed for king mackerel. King mackerel catch
rates relative to individuals per hour were 0.3 (+ 0.1 SE) in 1996, 1994, and 2004.

CPUE was 0.2 (+ 0.0 SE) in 2005. In 1993, 1995, 2003, and 1992, CPUE was 0.1 (+ 0.0
SE). Catch rates were estimated at 0.0 (+ 0.0 SE) in 2002, 1997, 1998, 2001, and 1999.
No catch was observed in 2000. CV estimates were variable, ranging from 0.2 to 0.7.

Lane snapper occurred in all years, with a positive trend in CPUE detected. The
highest CPUE in numbers per hour was in 2000, with a value of 4.1 (+ 1.7 SE). CPUE
was 1.8 (+ 1.1 SE) in 2005. CPUE was 1.6 (+ 0.2 SE) in 1995, followed by 1.6 (+ 0.1
SE) in 1994, and 1.6 (+ 0.6 SE) in 1997. Catch rates were 1.5 (+ 0.3 SE) in 1999,
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followed by 1.3 (+ 0.4 SE) in 2002, 1.2 (+ 0.2 SE) in 1998, 1.0 (+ 0.1 SE) in 2001, and
1.0 (+ 0.2 SE) in 1996. CPUE was below 1.0 for the remaining years. In 2003 and
1992, catch rate values were 0.7 (+ 1.0 SE). CPUE was 0.6 (+ 0.1 SE) in 2004. The
lowest catch rate estimate occurred in 1993, with a value of 0.4 (+ 0.0 SE). CV values
were moderate, ranging from 0.1 to 0.6

A negative slope was observed in terms of CPUE over the time series for
longspine porgy. The highest CPUE in number per hour occurred in 1992 with a value of
392.9 (+ 28.1 SE). CPUE in 1997 and 1994 was 250.5 (+ 22.4 SE) and 243.6 (+ 13.9
SE), respectively. Catch rate estimates were 239.1 (+ 37.9 SE) in 1996, followed by
141.5 (+ 11.1 SE) in 1998, 136.0 (+ 12.3 SE) in 2005, 126.2 (+ 8.8 SE) in 1993, and
106.7 (+ 7.1 SE) in 1999. In 1995 and 2001 catch rates were 106.5 (+ 5.3 SE) and 105.7
(+ 7.3 SE), respectively. The remaining years had CPUE values less than 100
individuals per hour. CPUE in 2004 was 82.2 (+ 5.0 SE), followed by 80.9 (+ 8.9 SE) in
2003, and 68.1 (+ 2.9 SE) in 2002. The lowest CPUE from 1992 through 2005 occurred
in 2000, with a value of 27.6 (+ 7.2 SE). CV estimates for all years were low, ranging
from 0.0 to 0.3, with 0.1 observed in most years.

While red drum CPUE in numbers per hour was low in all years, a positive trend
was detected in terms of CPUE. Estimated CPUE values were 0.0 (+ 0.0 SE) in 2001,
2005, 1992, 1994, 2004, 2003, 2002, and 1993. No catch was recorded in 1995, 1996,
1997, 1998, 1999, and 2000. CV estimates were high in most years, and ranged from
0.3 t00.9.

The trend in CPUE over the time series for red snapper was declining. Red
snapper CPUE in numbers per hour was highest in 1999 with a value of 5.6 (+ 0.7 SE).
Catch rate estimates in 2000 and 1995 were 4.5 (+ 1.0 SE) and 4.0 (+ 0.4 SE),
respectively. Catch rate estimates were 3.4 (+ 0.4 SE) in 1992, followed by 3.1 (+ 0.5
SE) in 1997, 2.7 (+ 0.2 SE) in both 1993 and 1994, 2.5 (+ 0.2 SE) in 2001, and 2.3 (+ 0.3
SE) in 1998. The remaining years had CPUE values less than 2 individuals per hour. In
1996 and 2004 catch rates were 1.8 (+ 0.3 SE) and 1.7 (+ 0.1 SE), respectively. CPUE
in 2005 was 1.5 (+ 0.1 SE), and 1.3 (+ 0.1 SE) in 2003. The lowest CPUE from 1992
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through 2005 occurred in 2002, with a value of 1.0 (+ 0.1 SE). CV estimates for all
years were low, ranging from 0.1 to 0.2, with 0.1 observed in most years.

A positive trend in CPUE was detected for seatrout. The highest CPUE in
numbers per hour occurred in 2005, with a value of 44.4 (+ 2.6 SE). CPUE in 2004 and
1992 was 43.9 (+ 1.9 SE) and 34.0 (+ 3.5 SE), respectively. Catch rate estimates were
28.4 (+ 2.8 SE) in 1993, followed by 24.6 (+ 2.3 SE) in 1994, and 23.5 (+ 2.2 SE) in
2001. The remaining years had CPUE values less than 20.0 individuals per hour. In
2002 and 2003, catch rates were 19.4 (+ 1.4 SE) and 19.2 (+ 1.3 SE), respectively.
CPUE in 1995 was 17.7 (+ 2.2 SE), followed by 16.6 (+ 3.7 SE) in 1996, 9.2 (+ 1.1 SE)
in 1998, 3.7 (+ 0.8 SE) in 1997, and 1.6 (+ 0.3 SE) in 1999. The lowest CPUE from
1992 through 2005 occurred in 2000, with a value of 1.6 (+ 0.8 SE). CV estimates for
all years were relatively low, ranging from 0.0 to 0.5, with 0.1 observed in most years.

A positive trend in shark CPUE was evident over the study period. Shark catch
rates relative to individuals per hour were 0.3 (+ 0.1 SE) in 2005, 2004, and 1992.
CPUE in 2002 and 2003 was 0.2 (+ 0.0 SE). CPUE was 0.1 (+ 0.1 SE) in 2001, 1996,
and 1995. Similarly, CPUE was 0.1 (+ 0.1 SE) in 2000. Catch rates were estimated at
0.1 (+ 0.0 SE) in 1998, 1999, 1993, and 1994. The lowest CPUE from occurred in 2000
with a value of 0.0 (+ 0.0 SE). CV estimates were highly variable, ranging from 0.1 to
1.0.

Penaeid shrimp CPUE in individuals per hour was relatively high as compared
with other species, with a positive trend detected in terms of CPUE. The highest CPUE
in number per hour occurred in 2005, with a value of 429.2 (+ 21.3 SE). CPUE in 1996
and 1992 was 379.7 (+ 42.3 SE) and 285.7 (+ 16.0 SE), respectively. Catch rate
estimates were 278.1 (+ 11.7 SE) in 2004, followed by 277.8 (+ 45.3 SE) in 2000, 276.1
(+ 13.5 SE) in 1994, 269.6 (+ 9.3 SE) in 2003, and 263.6 (+ 9.9 SE) in 2001. In 1995
and 2002 catch rates were 235.5 (+ 12.8 SE) and 233.3 (+ 5.5 SE), respectively. CPUE
in 1993 was 230.3 (+ 11.7 SE), followed by 110.9 (+ 14.2 SE) in 1997, and 110.2 (+ 7.4
SE) in 1999. The lowest CPUE from 1992 through 2005 occurred in 1998, with a value
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of 104.4 (+ 11.0 SE). CV estimates for all years were low, ranging from 0.0 to 0.2, with
0.1 observed in most years.

Although snapper catch rate estimates in numbers per hour were low, a positive
trend in CPUE was observed over the time series. The highest CPUE was in 1999 with a
value of 7.0 (+ 1.4 SE). The catch rate estimate was 1.0 (+ 0.6 SE) in 2005. CPUE was
0.8 (+ 0.3 SE) in 1998, followed by 0.5 (+ 0.1 SE) in 2001, and 0.3 (+ 0.3 SE) in 2002.
During 1994 and 1992 catch rates were 0.2 (+ 0.1 SE). CPUE was 0.1 (+ 0.1 SE) in
2004. CPUE was below 0.1 for the remaining years. Catch rate estimates were 0.0 (+
0.0 SE) in 1996, 2003, 1995, and 1993. No catch was recorded in 1997, or in 2000. CV
values were relatively high, ranging from 0.2 to 1.0.

A negative trend in CPUE was detected for southern flounder. Southern flounder
catch rate estimates were low in all years except 1992, when CPUE in numbers per hour
reached 17.9 (+ 3.3 SE). CPUE was 1.8 (+ 0.2 SE) in 2001. Catch rate estimates in
2002 and 2003 were 0.4 (+ 0.0 SE). CPUE was 0.3 (+0.1 SE) in 1993, and 0.3 (+ 0.0
SE) in 2004. Catch rate estimates in 2005 and 1998 were 0.2 (+ 0.0 SE). Similarly,
CPUE in 1994 and 2000 was 0.1 (+ 0.1 SE). In 1996 and 1995, CPUE was 0.1 (+ 0.0
SE). In 1997 and 1999, catch rate estimates were 0.0 (+ 0.0 SE). CV values were
variable, ranging from 0.1 to 0.7.

Spanish mackerel occurred in all years, with a positive trend in CPUE detected.
The highest CPUE in numbers per hour was in 2005, with a value of 2.1 (+ 0.4 SE).
CPUE was 1.7 (+ 0.2 SE) in 2004. CPUE was 1.2 (+ 0.3 SE) in 1993, followed by 0.9
(+0.8 SE) in 1995, and 0.6 (+ 0.1 SE) in 1992. Catch rates were 0.2 (+ 0.1 SE) in 2003.
In 2001, 2002, 1994, and 1996, catch rate estimates were 0.1 (+ 0.0 SE). During 1998,
2000, 1997, and 1999, CPUE was 0.0 (+ 0.0 SE). CV values were moderate to high,
ranging from 0.1 to 1.0

Vermilion snapper occurred in all years. A negative trend in CPUE was
observed. The highest CPUE in numbers per hour was in 1998, with a value of 7.4 (+
3.2 SE). The catch rate estimate was 1.5 (+ 0.3 SE) in 1995. CPUE was 1.5 (+ 0.2 SE)
in 2001, followed by 1.0 (+ 0.2 SE) in 2003, and 0.9 (+ 0.3 SE) in 1997. Catch rates
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were 0.8 (+ 0.2 SE) in 1994, followed by 0.7 (+ 0.2 SE) in 1999, and 0.5 (+ 0.1 SE) in
2002. CPUE was below 0.5 for the remaining years. In 2004, 2005, and 1992, catch
rate values were 0.3 (+ 0.1 SE). CPUE was 0.2 (+ 0.1 SE) in 2000. Catch rates were 0.1
(+ 0.1 SE) in 1996. The lowest catch rate estimate occurred in 1993, with a value of 0.1

(£ 0.0 SE). CV values were moderate, ranging from 0.1 to 0.8.

Extrapolated CPUE by Weight, Year, State, Depth and Season — Selected Species

Further refinement of CPUE in kilograms per hour for selected species spatially
and temporally is presented below. CPUE varied considerably as less effort was applied
to refined strata. Further, CPUE by each stratum are not cumulative. For consistency,
catch rates were given first for Texas, followed by Louisiana, Alabama/Mississippi and
Florida. Within each state stratum, CPUE was presented from highest to lowest.

At the individual state level no data were collected off Alabama/Mississippi in
1995, 1997, 1999, or 2000. Off Florida no sampling occurred from 1998 through 2000.
By the year, state and depth division no data were obtained in the Texas nearshore strata
in 1997, 1999, or 2001. Similarly, for the Louisiana nearshore area no data were
recorded from 1995 through 2000. In the Alabama/Mississippi nearshore strata no
sampling occurred in 1995, 1997, 1999, or 2000. In the offshore zone off
Alabama/Mississippi no observations were conducted during 1995, 1996, 1997, 1999, or
2000. No data were recorded in 1992, and from 1997 through 2001 within Florida
nearshore strata, or during 1998 through 2000 in the offshore area. At the year, state,
depth and season level no data were collected in the following strata: Texas nearshore
waters during January through April from 1995 through 2005; Texas offshore zone from
January through April from in 1992, 1993, 1995, 1999 through 2003, and 2005; Texas
nearshore waters from May through August in 1997, 1999, and 2001; Texas offshore
zone during May through August in 2000; Texas nearshore waters during September
through December in 1994, 1995, 1997 through 2001, and during 2003 through 2005;
Texas offshore waters from September through December in 1998; Louisiana nearshore

waters during January through April in 1992, and from 1994 through 2002; Louisiana
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offshore zone from January through April during 1999 through 2001; Louisiana
nearshore waters from May through August from 1995 through 2001; Louisiana
nearshore waters during September through December from 1994 through 2000;
Louisiana offshore waters from September through December in 1996, and in 2000;
Alabama/Mississippi nearshore waters during January through April in 1992, and from
1994 through 2001; Alabama/Mississippi offshore waters during January through April
in 1992 through 2001; Alabama nearshore zone during May through August in 1995,
1997, 1999, and 2000; Alabama/Mississippi offshore waters from May through August
in 1992, 1995, 1996, 1997, 1999, and 2000; Alabama/Mississippi nearshore waters in
September through December in 1993, and from 1995 through 2000;
Alabama/Mississippi offshore zone from September through December from 1994
through 2000; Florida nearshore waters from January through April in 1992, and from
1997 through 2001; Florida offshore zone from January through April in 1992, and from
1998 through 2001; Florida nearshore waters in May through August in 1992, from 1996
through 2001, and in 2003; Florida offshore waters from May through August during
1997 through 2001, and in 2003; Florida nearshore zone during September through
December in 1992, 1993, and from 1996 through 2005; and Florida offshore waters
during September through December in 1993, from 1997 through 2000, and during 2003
through 2005.

The number of observations and effort for each individual stratum are presented
in Appendix B, Table B1. There were substantially lower sample sizes in 1999 and 2000

compared with other years.

Atlantic Croaker

Atlantic croaker CPUE in kilograms per hour by year and state was examined.
Overall, Atlantic croaker catch rates were highest in Alabama/Mississippi, followed by
Louisiana, Texas and Florida.

CPUE for Atlantic croaker off Texas was highest in 2005, with a value of 2.8.
CPUE was 2.4 in 1992 and 1995. Catch rates were 1.9 and 1.7 in 1996 and 1993,
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respectively. CPUE in 1994 was 1.6, followed by 1.5 in 2004, and 1.1 in both 2002 and
2003. For the remaining years catch rates were below 1.0. CPUE was 0.7 in both 2001
and 1997. CPUE was 0.6 in 2000, followed by 0.4 in 1999, and 0.1 in 1998.

CPUE off Louisiana was highest in 2005, with a value of 7.6. CPUE was 6.6 in
1992, followed by 5.0 in 2004, 4.1 in 2002, 3.7 in 2001, and 3.4 in 2003. Catch rates in
1994 and 1995 were 3.2 and 3.0, respectively. CPUE was 2.8 in 1993, followed by 2.7
in 1997, and 1.1 in 1998. For the remaining years, catch rates were below 1.0. CPUE
was 0.8 in 1996, followed by 0.7 in 2000, and 0.4 in 1999.

Off Alabama/Mississippi Atlantic croaker catch rates were highest in 1992, with
a value of 14.1. CPUE was 8.7 in 1994, followed by 7.7 in 2001, and 5.7 in 2002.

Catch rates in 2005 and 2004 were 4.7 and 3.0, respectively. CPUE was 2.7 in 2003,
followed by 2.6 in 1993, 2.5 in 1996, and 0.7 in 1998.

Florida experienced the lowest catch rates for Atlantic croaker, with highest
CPUE occurring in 2002, with a value of 0.6. CPUE was 0.5 in 2005, followed by 0.4 in
1994, 0.3 in 2001, and 0.2 in 2004. Estimated catch rates were 0.0 in 1996, 1995, 1992,
1993, 1997, and 2003.

Atlantic croaker catch rate estimates in kilograms per hour by year, state and
depth were assessed. Nearshore areas yielded higher catch rates of Atlantic croaker as
compared with offshore strata.

In the Texas nearshore strata, Atlantic croaker CPUE was highest in 2005, with a
value of 8.3. CPUE was 6.5 in 2004, followed by 4.7 in 1996, and 2.2 in both 1993 and
1995. Similarly, catch rates were 1.9 in both 1998 and 1992. CPUE was 1.1 in 2002,
followed by 1.0 in 2000, 0.5 in 1994, and 0.3 in 2003.

For Texas offshore waters, CPUE was also highest in 2005, with a value of 2.7.
Catch rates in 1992 and 1995 were 2.6 and 2.4, respectively. CPUE was 1.7 in both
1994 and 1993. Similarly, catch rate estimates in were 1.2 in both 1996 and 2003.
CPUE was 1.1 in 2002. For the remaining years, catch rates were below 1.0. CPUE was
0.7 in both 2001 and 1997. CPUE was 0.5 in 2000, followed by 0.4 in both 2004 and
1999. The lowest CPUE was 0.0 in 1998.
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In the Louisiana nearshore area, Atlantic croaker CPUE was highest in 2001,
with a value of 16.7. Catch rate estimates were 12.0 and 10.1 in 2002 and 1992,
respectively. CPUE was 9.3 in 1994, followed by 8.5 in 2005, 8.3 in 2003, 7.2 in 2004,
and 6.6 in 1993.

For Louisiana offshore waters, the highest catch rate estimate occurred in 2005,
with a value of 7.0. CPUE was 4.7 in 1992, followed by 4.4 in 2004, 3.8 in 2002, and
3.51n2001. Catch rate estimates were 3.2 and 3.1 in 1994 and 2003, respectively.
CPUE was 3.0 in 1995, followed by 2.7 in 1997, 2.3 in 1993, and 1.1 in 1998. For the
remaining years, catch rate estimates were below 1.0. CPUE was 0.8 in 1996, followed
by 0.7 in 2000, and 0.4 in 1999.

For Alabama/Mississippi nearshore strata, CPUE was highest in 1992, with a
value of 23.3. Catch rate estimates were 14.8 and 12.6 for 2001 and 1994, respectively.
CPUE was 9.7 in 2005, followed by 4.5 in 2002, 3.8 in 1993, and 3.1 in 2004. Catch
rate estimates were 2.5 in both 1996 and 1998. The lowest CPUE occurred in 2003, with
a value of 1.4.

In the Alabama/Mississippi offshore zone, CPUE was highest at 6.1 in 2002.
Catch rate values were 5.2 and 3.8 in 1992 and 2005, respectively. CPUE was 3.4 in
2003, followed by 2.9 in 2004, 2.6 in 2001, and 1.2 in 1994. Catch rate estimates were
0.3 in both 1993 and 1998.

In Florida nearshore waters, Atlantic croaker CPUE was highest in 1994, with a
value of 1.4. CPUE was 1.1 in 2002, followed by 1.0 in 2005, 0.3 in 2004, and 0.1 in
1995. Catch rate estimates were 0.0 in 1993, 1996, and 2003.

In the Florida offshore zone, CPUE was highest at 0.4 in 2005. Catch rate
estimates were 0.3 in both 2001 and 1994. CPUE was 0.2 in 2002. Catch rate estimates
were 0.1 in both 2004 and 1996. CPUE was estimated at 0.0 in 1992 1993, 1995, 1997,
and 2003.

Atlantic croaker catch rates in kilograms per hour by year, state, depth and
season were analyzed. As noted before, Atlantic croaker CPUE was generally highest in

Alabama/Mississippi, followed by Louisiana, Texas and Florida. Seasonal distribution
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was variable, with Atlantic croaker occurring in all seasons. September through
December and May through August yielded higher catch rates in most years.

In Texas nearshore waters during January through April, Atlantic croaker CPUE
was highest at 0.6 in 1992. In 1994 and 1993 catch rate estimates were 0.5 and 0.2,
respectively.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 1997, with a value of 0.7. CPUE was 0.5 in 1996, followed by 0.2
in 2004, and 0.1 in 1994. Estimated catch rate estimates were 0.0 in both 2002 and
1998.

In Texas nearshore waters from May through August, highest CPUE for Atlantic
croaker occurred in 2005, with a value of 7.7. Catch rate estimates were 6.5 and 6.3 in
2004 and 1993, respectively. CPUE was 5.5 in 1996, followed by 4.9 in 1992, 3.1 in
2002, and 2.2 in 1995. Catch rates for the remaining years was below 2.0. CPUE was
1.9 in 1998, followed by 1.0 in 2000, 0.6 in 1994, and 0.2 in 2003.

During May through August in the Texas offshore zone, highest CPUE was
reported in 2005, with a value of 2.0. CPUE in 1996 was 1.5, and 1.1 in 1992. The
remaining years had catch rates of less than 1.0. CPUE was 0.9 in 2002, followed by 0.6
in both 1997 and 2001, and 0.4 in both 1994 and 1999. The catch rate estimate was 0.3
in 1995. CPUE was 0.2 in 2003, 2004, and 1993. The lowest estimated catch estimate
was 0.0 in 1998.

Atlantic croaker CPUE in Texas nearshore waters during September through
December was highest at 2.0 in 1992. Catch rate estimates for the remaining years were
relatively low. CPUE was 0.8 in 1993, followed by 0.4 in 1996, and 0.2 in 2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was highest in 1994, with a value of 5.0. Catch rate estimates in
2005 and 1992 were 4.9 and 3.7, respectively. CPUE in 1993 was 3.6, followed by 2.8
in 1995, 2.5 in 2003, 2.3 in 2004, and 1.9 in 2002. Estimated catch rates were 0.9 in
both 2001 and 1996. CPUE was 0.7 in 1997, followed by 0.5 in 1999, and 0.4 in 2000.
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In Louisiana nearshore waters during January through April, CPUE for Atlantic
croaker was highest in 2003, with a value of 2.8. CPUE was 0.3 in 2004, followed by
0.2 1in 1993, and 0.0 in 2005.

During January through April in the Louisiana offshore zone, highest CPUE was
9.5 in 2005. CPUE was 4.1 in 1997, followed by 3.6 in 2004, 3.4 in 2002, and 2.2 in
1994. Catch rate estimates in 2003 and 1993 were 1.7 and 1.2, respectively. For the
remaining years, CPUE was less than 1.0. In 1998, CPUE was 0.7, followed by 0.6 in
1996, 0.3 in 1992, and 0.1 in 1995.

In May through August in Louisiana nearshore waters, CPUE was highest in
2004, with a value of 14.3. CPUE was 12.5 in 1992, followed by 10.0 in 2005, 9.3 in
1994, 7.7 in 1993, and 6.9 in 2004. The lowest catch rate estimate was 3.7 in 2003.

Data were collected in all years from May through August in Louisiana offshore
waters. The highest CPUE for Atlantic croaker occurred in 2005, with a value of 10.7.
Catch rate estimates in 2004 and 2002 were 4.2 and 4.1, respectively. CPUE in 1994
was 3.0. Estimated catch rates in 1997, 2003, and 2001, were 2.3. CPUE in 1998 was
2.1, followed by 1.4 in 1993, 1.1 in both 1996 and 1992, and 0.6 in 2000. The lowest
CPUE of Atlantic croaker was observed in 1999, with a value of 0.2.

In Louisiana nearshore waters during the September through December period,
highest CPUE was 22.2 in 2004. Catch rate estimates in 1993 and 2001 were 17.2 and
16.7, respectively. CPUE was 11.4 in 2002, followed by 10.5 in 2003, 6.0 in 1992, and
4.1 in 2005.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 2004, with a value of 8.8. A similar catch estimate of
8.7 was observed in 1992. CPUE was 7.1 in 1993, followed by 5.2 in 1994, 5.0 in 1995,
4.1 in 2002, and 4.0 in 2002. Catch rate estimates for the remaining years were below
4.0. CPUE was 3.6 in 1998, followed by 3.5 in 2003, 2.8 in 1997, and 2.7 in 2005. The
lowest CPUE was exhibited in 1999, with a value of 0.4.
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In Alabama/Mississippi nearshore waters during January through April the
highest CPUE occurred in 2002, with a value of 0.5. CPUE was 0.2 in 2003. In 1993
and 2005, estimated catch rates were 0.1. The lowest CPUE was 0.0 in 2004.

During this same period (January through April) in Alabama/Mississippi offshore
waters, CPUE for Atlantic croaker was highest at 11.5 in 2003. CPUE was 10.8 in 2002,
followed by 3.4 in 2005, and 1.4 in 2004.

During May through August in the Alabama/Mississippi nearshore zone, the
highest CPUE was 24.4 in 1992. Catch rate values were 13.1 and 6.5 in 1994 and 2001,
respectively. CPUE was 6.5 in 2001, followed by 5.1 in 2005, and 4.0 in 1993. Catch
rate estimates were 2.5 in both 1996 and 1998. CPUE in 2003 was 2.2, followed by 1.3
in 2002, and 0.2 in 2004.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 2002, with a value of 4.7. CPUE was 1.7 in 2005, followed by 1.0 in
2001, 0.8 in 1994, 0.6 in 2003, and 0.3 in 1998. Catch rate estimates were 0.2 and 0.1 in
1993 and 2004, respectively.

During September through December in Alabama/Mississippi nearshore waters,
highest Atlantic croaker CPUE was 22.9 in 1992. Catch rate estimates were 15.4 and
13.8 in 2001 and 2005, respectively. CPUE was 12.0 in 2002, followed by 9.7 in 2004,
7.4 1n 1994, and 3.0 in 2003.

During the same time period from September through December, the highest
CPUE in Alabama/Mississippi offshore zone occurred in 2004, with a value of 8.7. The
catch rate estimate was 7.4 in 2005. CPUE was 5.7 in 2002, followed by 5.2 in 1992,
3.21in 2001, 2.4 in 2003, and 0.8 in 1993.

In Florida nearshore waters from January through April, CPUE was highest in
2002 at 1.6. CPUE was 1.0 in 2005, and 0.2 in 1994. Estimated catch rates were 0.0 for
2004, 1993, 1995, 1996, and 2003.

During January through April in the Florida offshore zone, Atlantic croaker

CPUE was highest in 2005, with a value of 0.4. Catch rate estimates were 0.1 in both
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2004 and 2002. Similarly, estimated CPUE was 0.0 from 1993 through 1997, and in
2003.

From May through August for Florida nearshore waters, CPUE was highest at
0.6 in 2005. Estimated catch rates were 0.2 in both 1995 and 1994. CPUE was 0.0 in
1993, 2002, and 2004. For Florida offshore waters from May through August, CPUE
was 0.1 in both 2005 and 2002. Estimated catch rate values were 0.0 in 1994, 1992,
1993, 1995, 1996, and 2004.

In the Florida nearshore zone during September through December, Atlantic
croaker CPUE was highest at 2.6 in 1994. The estimated catch rate was 0.0 in 1995.

For Florida offshore waters during the same time period (September through
December), Atlantic croaker CPUE was highest in 2002, with a value of 3.1. CPUE was
1.5 in 1994, followed by 0.2 in 2001, and 0.1 in 1996. Catch rate estimates were 0.0 in
both 1992 and 1995.

Black Drum

CPUE for black drum was low in all years for all state areas combined. At the
individual state level, CPUE was 0.1 off Alabama in both 1992 and 2001, and 0.1 in
Texas waters in 1996. Catch rate estimates were 0.0 in all other years and states. At the
most refined level, by state, depth and season, CPUE was 0.8 in Texas nearshore waters
in May and August in 2005, followed by 0.4 in Louisiana nearshore waters in September
through December in 2003. CPUE was 0.3 in Texas nearshore waters during May
through August in 1996, and 0.2 in Alabama/Mississippi offshore waters during
September through December in 1992. CPUE was 0.1 in the following states, depths
and seasons: Alabama/Mississippi nearshore waters in September through December in
2001, Louisiana nearshore waters in September through December in 1992, Alabama
near and offshore waters in January through April in 2003, Florida nearshore waters in
January through April in 2002, and Alabama offshore waters in September through
December in 2001. CPUE was 0.0 in all other areas, depths and seasons.
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Cobia

Similarly, cobia CPUE was less than 0.1 in all years for all areas combined. On
the state level, CPUE was 0.1 off Florida in 1992. At the state, depth and season level,
CPUE was 0.9 in Louisiana nearshore waters during September through December in
2001. The catch rate estimate was 0.3 in Alabama/Mississippi offshore waters during
January through April in 2002. CPUE was 0.1 in the following: Alabama/Mississippi
nearshore waters from September through December in 2003, Florida offshore waters
during the May through August period in 1992, Louisiana nearshore waters from
September through December in 1993, and Florida offshore waters during September
through December in 1995. For all other areas, depths and seasons cobia CPUE was

estimated at 0.0.

King Mackerel

As with black drum and cobia, king mackerel abundance was low by weight in
sampled nets; CPUE was less than 0.1 in all years for all areas combined. By state,
CPUE was estimated at 0.1 off Texas in 1995, in Florida in 1997, off
Alabama/Mississippi in 1996, and off Texas in 1992. At the state, depth and season
level, CPUE was 0.7 in Louisiana nearshore waters during September through December
in 1993. Catch rate estimates were 0.3 in Texas nearshore waters from September
through December in 1992. CPUE was 0.2 in Texas nearshore waters from May through
August in 1995, in Louisiana nearshore waters during September through December in
2003, and in the Texas offshore zone from May through August in 1992. Catch rate
estimates were 0.1 in following stratum: Texas offshore waters from September through
December in 1995, Texas offshore waters from January through April in 1997,
Louisiana offshore waters during May through August in 2004, Louisiana nearshore
waters from May through August in 2002, Texas nearshore zone in May through August
in 1993, Florida offshore waters from January through April in 1997, Texas nearshore
zone in May through August in 2004, Florida offshore waters in May through August in

2002, Texas offshore waters from May through August in 1994, Louisiana nearshore
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waters from May through August in 2004, and Alabama/Mississippi nearshore waters

from May through August in 1996. CPUE was 0.0 in all other areas, depths and seasons.

Lane Snapper

Lane snapper CPUE in kilograms per hour by year and state was assessed. While
low, overall lane snapper catch rates were higher in Florida as compared with other state
areas. Texas and Louisiana experienced similar catch rates, with CPUE off Texas
slightly higher. Alabama/Mississippi had the lowest CPUE.

In Texas CPUE for lane snapper was highest in 2000, with a value of 0.3. Catch
rate estimates were 0.1 in 2001, 1997, 1995, 2005, 1999, and 1992. Estimated CPUE
values were 0.0 for the remaining years, namely, 2004, 1994, 2003, 1996, 1993, 2002,
and 1998.

Lane snapper CPUE off Louisiana was highest at 0.2 in 1998. Estimated catch
rate were 0.1 in 1996, 1997, 1999, 1994, 2001, and 2005. CPUE was 0.0 for 1995, 1992,
1993, 2004, 2002, 2003, and 2000.

Off Alabama/Mississippi lane snapper catch rates were 0.0 for all sampled years.
These included 2002, 1993, 2003, 1994, 2001, 2005, 2004, 1992, 1996, and 1998.

Florida experienced the highest catch rates for lane snapper. CPUE was 0.3 in
both 1995 and 1994. Catch rate estimates were 0.2 in both 2002 and 2003. CPUE was
0.1 during 2004, 2005, and 1996. Catch rates were estimated at 0.0 for 1993, 1997,
1992, and 2001.

Lane snapper catch rate estimates in kilograms per hour by year, state and depth
strata were examined. Again, catch rates were highest in Florida, with similar trends
observed in both the near and offshore areas. In the remaining states areas CPUE was
higher in the offshore strata as compared with the nearshore zones in most years.

CPUE for lane snapper in the Texas nearshore strata was highest in 2000, with a
value of 0.1. Catch rate estimates were 0.0 for 2002, 1992, 1994, 2004, 1993, 2003,
1995, 1996, 1998, and 2005.
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For Texas offshore waters, CPUE was highest at 0.3 in 2000. Estimated catch
rates were 0.1 in 2001, 1995, 1997, 2005, 1999, 1992, and 2004. Similarly, CPUE was
0.0 in 1994, 2003, 1996, 1993, 2002, and 1998.

In the Louisiana nearshore area, lane snapper CPUE was highest in 2001, with a
value of 0.1. Estimated catch rates were 0.0 in 1992, 2003, 1993, 2004, 2002, 1994, and
2001.

For Louisiana offshore waters, the highest catch rate estimate occurred in 2005,
with a value of 0.2. CPUE was 0.1 in 1996, 1997, 1999, 1994, 2001, 2005, and 1992.
Catch rates were 0.0 in 1995, 1993, 2004, 2002, 2003, and 2000.

For Alabama/Mississippi nearshore strata, CPUE was 0.0 for all years sampled.
These included 2002, 2003, 2001, 1993, 1992, 1994, 1996, 1998, 2004, and 2005.

In the Alabama/Mississippi offshore zone, CPUE was highest in 1993, with a
value of 0.1. The remaining years, 2002, 1994, 2003, 2001, 2005, 2004, 1992, and 1998,
had estimated catch rates of 0.0.

In Florida nearshore waters, lane snapper CPUE was highest in 1995, with a
value of 0.5. CPUE was 0.4 in 2004, followed by 0.3 in 2003, 0.2 in both 2002 and
1994, and 0.1 in 1996. Catch rate estimates were 0.0 in both 2005 and 1993.

In the Florida offshore zone, CPUE was 0.3 in both 1994 and 1995. Catch rates
were 0.2 in 2002. Estimated CPUE was 0.1 in 2003, 2005, and 1996. Catch rate
estimates were 0.0 in 1993, 2004, 1997, 1992, and 2001.

Lane Snapper CPUE in kilograms per hour by year, state, depth and season was
analyzed. Florida had the highest CPUE, with occurrence in all seasons. In the
nearshore area off Florida, the January through April period yielded higher CPUE as
compared with other seasons. CPUE in Florida offshore waters was more variable
among seasons. The remaining states had relatively lower catch rates, with occurrence
in all seasons.

Lane snapper CPUE in Texas nearshore waters during January through April was

not detectable. Catch rate estimates were 0.0 in 1993, 1992, and 1994.
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For the Texas offshore zone during the same period (January through April),
CPUE was 0.1 in 2004 and 1994. Estimated catch rate estimates were 0.0 for 1996,
2002, 1998, and 1997.

In Texas nearshore waters from May through August, lane snapper CPUE was
0.1 in 1992 and 2000. Catch rate estimates were 0.0 in 1994, 2004, 1993, 1995, 1996,
1998, 2002, 2003, and 2005.

Similarly, during May through August in the Texas offshore zone, CPUE was 0.1
in both 2001 and 1992. Catch rate estimates were 0.0 in 1997, 2005, 1995, 1996, 1994,
1998, 2004, 2002, 2003, 1993, and 1999.

Lane snapper CPUE in Texas nearshore waters during September through
December CPUE was 0.1 in both 2002 and 1992. Catch rate estimates were 0.0 for 1993
and 1996.

For Texas offshore waters during the same time frame (September through
December), CPUE was 0.3 in 2004 and 2005. CPUE was 0.2 in 2000. Catch rate
estimates were 0.1 for 1999, 1997, 1995, 2001, 2003, 1994, and 1992. CPUE was 0.0 in
2002, 1993, and 1996.

In Louisiana nearshore waters during January through April, CPUE for lane
snapper was not detectable. Catch rate estimates were 0.0 in 1993, 2003, 2004, and
2005.

During January through April in the Louisiana offshore zone, CPUE was 0.2 in
1998 and 1996. Catch rate estimates were 0.0 in 1995, 1994, 1993, 2002, 2004, 2005,
2003, 1992, and 1997.

In May through August in Louisiana nearshore waters, lane snapper CPUE was
highest in 2005, with a value of 0.1. Catch rate estimates were 0.0 in 1992, 2004, 1993,
1994, 2002, and 2003.

From May through August in Louisiana offshore waters, CPUE was highest at
0.2 in 2005. Catch rate estimates were 0.1 in 1996, 2001, and 1992. CPUE was 0.0 in
1998, 1995, 1994, 2004, 2002, 1993, 2003, 1997, 1999, and 2000.
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In Louisiana nearshore waters during the September through December period,
CPUE was 0.0 in all years when sampling occurred. These include 1993, 1992, 2003,
2004, 2002, 2005, and 2001.

In Louisiana offshore waters during this same time period (September through
December), lane snapper CPUE was highest in 1994, with a value of 0.3. In 1997, the
catch estimate was 0.2. CPUE was 0.1 in 2004, 1999, 2001, 1992, 1993, and 1995.
Catch rates were 0.0 in 2002, 2005, 2003, and 1998.

In Alabama/Mississippi nearshore waters during January through April, lane
snapper CPUE was 0.0 in all years sampled. These include 1993, 2002, 2003, 2004, and
2005.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest CPUE for lane snapper was 0.1 in 2002. Catch rate estimates were
0.0 for 2004, 2005, and 2003.

During May through August in the Alabama/Mississippi nearshore zone, the
highest CPUE was 0.1 in 2001. Catch rate estimates were 0.0 in 2003, 2002, 1993,
1992, 1994, 1996, 1998, 2004, and 2005.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 1993, with a value of 0.1. Catch rate estimates were 0.0 in 2001,
1994, 2004, 2002, 2003, 1998, and 2005.

During September through December in Alabama/Mississippi nearshore waters,
CPUE was not detectable. Catch rate estimates were 0.0 in 2002, 2003, 2001, 1992,
1994, 2004, and 2005.

During the same time period from September through December, the highest
CPUE in Alabama/Mississippi offshore zone occurred in 2002, with a value of 0.1.
Catch rate estimates were 0.0 in 2005, 2003, 2004, 2001, 1992, and 1993.

In Florida nearshore waters from January through April, CPUE was highest in
1995 at 1.1, the highest among all strata. CPUE was 0.5 in 1994, followed by 0.4 in
2004, 0.3 in 2003, 0.2 in 2002, and 0.1 in 1996. Catch rate estimates were 0.0 in both
1993 and 2005.
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During January through April in the Florida offshore zone, lane snapper CPUE
was 0.3 in both 1995 and 1994. The catch rate estimate was 0.2 in 2002. Similarly,
estimated CPUE was 0.1 in 2003, 1996, 2005, and 1993. Catch rate estimates were 0.0
in both 2004 and 1997.

From May through August for Florida nearshore waters, CPUE was 0.2 in both
2002 and 1994. Estimated catch rates were 0.0 in 1995, 1993, 2004, and 2005.

For Florida offshore waters from May through August, the highest CPUE
occurred in 1994, with a value of 0.5. Catch rates were 0.4 and 0.2 in 2002 and 1995,
respectively. Estimated catch rate values were 0.0 in 1993, 2004, 1992, 1996, and 2005.

In the Florida nearshore zone during September through December, CPUE was
not detectable. Catch rate estimates were 0.0 in both 1994 and 1995.

For Florida offshore waters during the same time period (September through
December), lane snapper CPUE was highest in 1995, with a value of 0.2. Catch rate
estimates were 0.0 in 2002, 1992, 1994, 2001, and 1996.

Longspine Porgy

CPUE in kilograms per hour by year and state for longspine porgy was
examined. Overall, longspine porgy catch rates were higher in Louisiana and Texas,
with both states experiencing similar catch rates in most years. Lower CPUE was
observed in Alabama/Mississippi and Florida.

CPUE off Texas for longspine porgy was highest in 1997, with a value of 6.6.
Catch rates were 6.5 and 6.4 in 2005 and 1994, respectively. CPUE was 6.4 in 1992,
followed by 6.2 in 1992, and 5.5 in 1996. For the remaining years catch rates were
below 5.0. CPUE was 4.9 in 2004, followed by 4.0 in 2003, 3.5 in 1999, 3.1 in 1995,
and 2.6 in 2001. CPUE was 2.3 in both 1998 and 2002. CPUE was 1.7 in 1993. The
lowest catch rate estimate occurred in 2000, with a value of 0.7.

CPUE off Louisiana was highest at 10.3 in 1997. CPUE was 7.2 in 1996,
followed by 7.1 in 1994, 6.5 in 1998, and 5.4 in 1992. Catch rates in 1995 and 1993
were 5.3 and 4.8, respectively. CPUE was 4.0 in 1999, followed by 2.5 in 2001, and 2.0
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in 2005. For the remaining years, catch rates were below 2.0. CPUE was 1.4 in 2002,
followed by 1.2 in both 2004 and 2000, and 1.0 in 2003.

Off Alabama/Mississippi longspine porgy catch rate was highest in 1993, with a
value of 3.8. CPUE was 2.7 in 2005, followed by 2.6 in 2001, and 2.5 in 1998. Catch
rates in 2002 and 2004 were 2.3 and 2.2, respectively. CPUE was 2.0 in 1994, followed
by 0.9 in 2003, 0.7 in 1992, and 0.0 in 1996.

Florida experienced the lowest catch rates for longspine porgy; the highest CPUE
occurred in 2001, with a value of 1.1. CPUE was 0.9 in 1994, followed by 0.4 in 2005,
0.2 1n 2002, and 0.1 in 1993. Estimated catch rates were 0.0 in 2004, 1995, 1996, 1992,
1997, and 2003.

Longspine porgy catch rate estimates in kilograms per hour by year, state and
depth strata were assessed. Offshore areas yielded higher catch rates of longspine porgy
as compared with nearshore strata.

In the Texas nearshore zone, longspine porgy CPUE was highest in 2003, with a
value of 22.4. Catch rates dropped substantially in the remaining years. CPUE was 4.0
in 1994, followed by 3.3 in 1996, and 1.6 in both 1998 and 1992. CPUE was 1.2 in
1993, followed by 0.8 in 2000, 0.5 in both 2002 and 2004, and 0.1 in 1995. The lowest
catch rate was 0.0 observed in 2005.

For Texas offshore waters, CPUE was highest in 1992, with a value of 8.0.
Catch rate estimates were 6.6 in 2005, 1997, and 1994. CPUE in 1996 and 2004 were
6.1 and 5.9, respectively. CPUE was 3.5 in 1999, followed by 3.3 in 1995, and 3.2 in
2003. For the remaining years, catch rates were below 3.0. CPUE was 2.6 in 2001,
followed by 2.4 in 1998, 2.3 in 2002, and 1.8 in 1993. The lowest catch rate estimate
was 0.6 in 2000.

In the Louisiana nearshore area, CPUE was highest at 3.9 in 1992. The catch
rate estimate was 3.1 in 2003. CPUE was 0.1 in both 2004 and 1993. Similarly, catch
rates were 0.0 in 2005, 2002, 1994, and 2001.

For Louisiana offshore waters, the highest catch rate estimate occurred in 1997,

with a value of 10.3. CPUE was 7.2 in both 1994 and 1996. CPUE was 6.5 in 1998,
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followed by 6.2 in 1992, 5.4 in 1993, and 5.3 in 1995. Catch rate estimates were 4.0 and
3.3 in 1999 and 2005, respectively. CPUE was 2.6 in 2001, followed by 1.5 in 2004, 1.4
in 2002, and 1.2 in 2000. The lowest longspine porgy catch rate estimate was 0.9 in
2003.

For Alabama/Mississippi nearshore strata, CPUE was highest at 1.5 in 2001.
Catch rate estimates were 0.8 and 0.5 for 2002 and 1994, respectively. CPUE was 0.4 in
1998, followed by 0.3 in 2003, and 0.2 in both 2004 and 1993. Catch rate estimates
were 0.0 in 2005, 1992, and 1996.

In the Alabama/Mississippi offshore zone, CPUE was highest at 10.9 in 1993.
Catch rates values were 4.8 and 3.4 in 1994 and 2001, respectively. CPUE was 3.2 in
2005, followed by 3.1 in 1998, 2.7 in 2002, and 2.5 in 2004. Catch rate estimates were
1.41n 1992, and 1.2 in 2003.

In Florida nearshore waters, longspine CPUE was highest in 1994, with a value
of 0.6. CPUE was 0.2 in 1993, and 0.1 in 2005. Catch rate estimates were 0.0 in 2004,
2002, 1996, 1995, and 2003.

In the Florida offshore zone, CPUE was highest at 1.1 in 2001. CPUE was 1.0 in
1994. Catch rate estimates were 0.4 and 0.3 in 2005 and 2002, respectively. CPUE was
estimated at 0.0 in 1995, 1993, 1996, 2004, 1992, 1997, and 2003.

Longspine porgy catch rates in kilograms per hour by year, state, depth and
season were examined. Seasonal distribution was variable, with longspine porgy
occurring in all seasons. The May through August period typically yielded higher catch
rates, followed by September through December.

In Texas nearshore waters during January through April, longspine porgy CPUE
was 0.0 in all years sampled. These years were 1993, 1994, and 1992.

For the Texas offshore zone during the same period (January through April),
longspine porgy CPUE was highest in 1994, with a value of 3.0. CPUE was 2.4 in 1996,
followed by 2.0 in 1997, and 1.9 in 1998. Estimated catch rates were 1.5 in 2002, and
1.3 in 2004.
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In Texas nearshore waters from May through August, highest CPUE for
longspine porgy occurred in 2003, with a value of 25.1. Rates declined substantially in
the remaining years. Catch rate estimates were 7.3 and 4.6 in 1994 and 1992,
respectively. CPUE was 3.8 in 1993 and 1996, followed by 1.8 in 2002, 1.6 in 1998, 0.8
in 2000, 0.5 in 2004, and 0.1 in 1995. The lowest catch rate among years was 0.0 in
2005.

During May through August in the Texas offshore zone, highest CPUE was
recorded in 1996, with a value of 10.4. The catch rate estimate was 9.1 in 1997, and 8.3
in 1992. CPUE was 7.0 in 2004, followed by 6.8 in 2005, 5.0 in 1995, and 4.9 in 1994.
Catch rate estimates were 3.3 in 1998, and 3.1 in 1999. The remaining years had catch
rates of less than 3.0. CPUE was 2.2 in 2003, followed by 1.9 in 2002, and 1.7 in both
1993 and 2001.

Longspine porgy CPUE in Texas nearshore waters during September through
December was highest at 8.1 in 1992. Catch rate estimates were 0.0 in 1993, 1996, and
2002.

For Texas offshore waters during the same time period (September through
December), CPUE was highest in 1994, with a value of 11.2. Catch rate estimates in
1992 and 2004 were 7.8 and 6.8, respectively. CPUE was 6.3 in 2005, followed by 5.7
in 1997, 4.6 in 2003, 4.4 in 2001, and 3.8 in 1999. Estimated catch rates were 3.5 in
2002, and 2.9 in 1995. CPUE was 1.8 in 1996, followed by 1.2 in 1993, and 0.6 in 2000.

In Louisiana nearshore waters during January through April, CPUE for longspine
porgy was highest in 2003, with a value of 1.2. Catch rate estimates were 0.0 during
1993, 2004, and 2005.

During January through April in the Louisiana offshore zone, CPUE was 7.7 in
both 1994 and 1998. CPUE was 5.3 in 1996, followed by 4.9 in 1997, 4.5 in 1993, and
3.8 in 1995. Catch rate estimates in 1992 and 2002 were 2.2 and 1.9, respectively.
CPUE was 1.2 in 2003, followed by 1.0 in 2004, and 0.4 in 2005.
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In May through August in Louisiana nearshore waters, CPUE was highest in
2004, with a value of 8.9. CPUE was 6.1 in 1992, followed by 0.1 in both 2004 and
1993, and 0.0 in 2002, 2005, and 1994.

Data were collected in all years from May through August in Louisiana offshore
waters. The highest CPUE occurred in 1993, with a value of 11.6. Catch rate estimates
in 1996 and 2005 were 11.0 and 10.0, respectively. CPUE in 1992 was 9.4, followed by
8.91n 1995, 8.7 in 1997, 4.8 in 1999, and 4.4 in 1994. The remaining years had catch
rates less than 4.0. CPUE was 3.3 in 1998, followed by 3.1 in 2001, 2.3 in 2004, 2.0 in
2002, and 1.5 in 2000. The lowest CPUE was observed in 2003, with a value of 0.4.

In Louisiana nearshore waters during the September through December period,
highest CPUE was 1.9 in 2003. Catch rate estimates in both 1992 and 1993 were 0.1.
Estimated CPUE was 0.0 in 2004, 2005, 2002, and 2001.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 1997, with a value of 11.5. A catch estimate of 9.5
was observed in 1994. CPUE was 7.7 in 1992, followed by 7.4 in 1993, 4.8 in 1995, 3.7
in 1999, and 3.2 in both 1998 and 2004. Catch rate estimates were 2.3 in both 2001 and
2005. CPUE was 0.9 in 2003. The lowest CPUE was exhibited in 2002, with a value of
0.7.

In Alabama/Mississippi nearshore waters during January through April the
highest longspine porgy CPUE occurred in 1993, with a value of 1.2. CPUE was 0.3 in
2002, followed by 0.0 in 2003, 2004, and 2005.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest CPUE for longspine porgy was 3.0 in 2002. Catch rate estimates
were 1.7 in both 2005 and 2004. CPUE was 0.7 in 2003.

During May through August in the Alabama/Mississippi nearshore zone, the
highest CPUE was 11.1 in 2001. The catch rate was 1.3 in 2002. CPUE was 0.5 in both
1994 and 2004. Similarly, catch rate estimates were 0.4 in both 2003 and 1998. CPUE
was 0.1 in 1993. Catch rate estimates were 0.0 in 1992, 1996, and 2005.
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In Alabama/Mississippi offshore waters from May through August, highest
longspine porgy CPUE occurred in 1993, with a value of 6.7. CPUE was 4.6 in 2005,
followed by 3.4 in 2004, 3.3 in 1994, 3.2 in 2001, and 3.1 in 1998. Catch rate estimates
were 2.4 in 2002, and 0.6 in 2003.

During September through December in Alabama/Mississippi nearshore waters,
highest CPUE was 0.9 in 2001. Catch rate estimates were 0.8 and 0.1 in 2003 and 2002,
respectively. CPUE was 0.0 in 2004, 1994, 2005, and 1992.

During the same time period from September through December, highest CPUE
in Alabama/Mississippi offshore zone occurred in 1993, with a value of 51.3. This rate
dropped substantially in the remaining years. The catch rate estimate was 5.9 in 2005.
CPUE was 3.6 in 2004, followed by 3.5 in 2001, 3.4 in 2002, 1.9 in 2003, and 1.4 in
1992.

In Florida nearshore waters from January through April, longspine porgy CPUE
was highest in 2005 at 0.1. Estimated catch rates were 0.0 for 2002, 1993, 1994, 1995,
1996, 2003, and 2004.

During January through April in the Florida offshore zone, longspine porgy
CPUE was highest in 2005, with a value of 0.4. The catch rate estimate was 0.1 in 2002.
Similarly, estimated CPUE was 0.0 was 1993, 2004, 1994, 1995, 1996, 1997, and 2003.

From May through August for Florida nearshore waters, CPUE was highest at
0.6 in 2004. Catch rate estimates were 0.5 and 0.4 in 1993 and 2005, respectively.
CPUE was 0.0 in 2002, 1994, and 1995.

For Florida offshore waters from May through August, CPUE was 0.1 in 2002.
Estimated catch rate values were 0.4 in 2005, and 0.1 in 1995. CPUE was 0.0 in 2004,
1993, 1994, 1992, and 1996.

In the Florida nearshore zone during September through December, longspine
CPUE was highest at 1.2 in 1994. In 1995, the estimated catch rate was 0.0.

For Florida offshore waters during the same time period (September through
December), longspine porgy CPUE was highest in 1994, with a value of 5.7. CPUE was
0.9 in 2001, followed by 0.1 in 2002, and 0.0 in 1996, 1992, and 1995.
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Red Drum

CPUE for red drum was less than 0.1 in all years, except 2004, for all state areas
combined. On the individual state level, red drum CPUE was 0.2 in
Alabama/Mississippi in 2001. Catch rate estimates were 0.1 in Alabama/Mississippi in
2003, and off Louisiana in both 2004 and 1992. Examination of CPUE by state, depth
and season, yielded a value of 0.8 off Louisiana nearshore waters from September
through December in 2001. Similarly, the catch rate estimate was 0.8 in
Alabama/Mississippi nearshore waters during the same season in 2004. CPUE was 0.5
in Louisiana nearshore waters in January through April in 1993, in Louisiana nearshore
waters from September through December in 2003, and in Alabama/Mississippi
nearshore waters from September through December in 2003. Catch rate estimates were
0.4 in Alabama/Mississippi nearshore waters during September through December in
both 2001 and 2002. CPUE was 0.3 in Louisiana offshore waters from May through
August in 2004, in Alabama/Mississippi offshore waters from January through April in
2003, in Louisiana nearshore waters during September through December in 2005, in
Louisiana nearshore waters from May through August in 2004, and in
Alabama/Mississippi nearshore waters during January through April in 2002. Catch
rates were 0.2 in Florida nearshore waters from May through August in 2005, and in
Alabama/Mississippi nearshore waters during January through April in 2003. CPUE
was 0.1 for the following: Louisiana offshore waters in September through December in
1992, Florida nearshore waters in September through December in 1994,
Alabama/Mississippi nearshore waters during January through April in 2005,
Alabama/Mississippi offshore waters from September through December in 2001,
Alabama/Mississippi nearshore waters from May through August in 2003, Louisiana
nearshore waters during September through December in 1992, and Louisiana nearshore
waters from May through August in 2005. CPUE was 0.0 in all other areas, depths and

s€asons.
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Red Snapper

Red snapper CPUE in kilograms per hour by year and state was examined. As
previously reported, red snapper catch rates were higher in Texas and Louisiana. CPUE
was significantly lower off Alabama and Florida.

Red snapper CPUE off Texas was > 0.1 in all years. CPUE for red snapper was
0.4 in both 2005 and 1995. Catch rate estimates were 0.2 in 1994, 2004, 1992, 1996,
2001, and 1997. Estimated CPUE was 0.1 for the remaining years. These include 2002,
1999, 1993, 2000, 2003, and 1998.

CPUE off Louisiana was highest in 2000, with a value of 0.5. The catch rate
estimate in 1997 was 0.3. CPUE was 0.2 in 1999, 1994, 1998, and 2001. Catch rate
estimates were 0.1 in 1995, 1996, 1992, 2004, and 1993. CPUE was 0.0 in 2002, 2003,
and 2005.

Off Alabama/Mississippi red snapper CPUE was highest in 2004, with a value of
0.1. Estimated CPUE was 0.0 in 2003, 2005, 2002, 1994, 2001, 1998, 1992, 1993, and
1996.

Florida experienced the lowest catch rates for red snapper, with estimated CPUE
at 0.0 in all sampled years. These included 2005, 2004, 1994, 2002, 2001, 1992, 2003,
1993, 1995, 1996, and 1997.

Red snapper catch rate estimates in kilograms per hour by year, state and depth
strata are presented below. Offshore areas of Texas and Louisiana yielded higher catch
rates of red snapper as compared with the nearshore strata.

In the Texas nearshore strata, red snapper CPUE was highest in 1994, with a
value of 0.2. Catch rate estimates were 0.1 in 1995, 1993, 1996, 2003, and 1992. CPUE
was 0.0 in 2000, 2004, 2002, 1998, and 2005.

For Texas offshore waters, CPUE was 0.4 in both 2005 and 1995. Catch rates
were 0.3 in both 2004 and 1992. Similarly, CPUE was 0.2 in 1994, 1996, 2001, 2000,
and 1997. Estimated values of CPUE were 0.1 in 2002, 1993, 1999, 2003, and 1998.

In the Louisiana nearshore area, CPUE was 0.0 in all years sampled. These

included 2003, 1992, 2002, 2004, 2005, 1993, 1994, and 2001.
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For Louisiana offshore waters, the highest catch rate estimate occurred in 2000,
with a value of 0.5. CPUE was 0.3 in 1997. Catch rate estimates were 0.2 in 1999,
1994, 1998, and 2001. CPUE was 0.1 in 1992, 1995, 2004, 1996, and 1993. Catch rates
were estimated at 0.0 in 2005, 2002, and 2003.

For Alabama/Mississippi nearshore strata, CPUE was estimated at 0.0 for all
years when sampling occurred. These included 2004, 2001, 2002, 1994, 2003, 1998,
1992, 2005, 1993, and 1996.

In the Alabama/Mississippi offshore zone, CPUE was 0.1 in 2004, 1994, 2003,
and 2005. Estimated catch rates values were 0.0 in 2002, 2001, 1993, 1992, and 1998.

In Florida nearshore waters, red snapper catch rates were estimated at 0.0 for all
sampled years. These included 2005, 2004, 2002, 1993, 1994, 1995, 1996, and 2003.

Similarly, in the Florida offshore zone, CPUE was not detectable. Catch rate
estimates were 0.0 in 2005, 2004, 2002, 1994, 2003, 2001, 1992, 1993, 1995, 1996, and
1997.

Red snapper catch rate values in kilograms per hour by year, state, depth and
season were assessed. Red snapper CPUE was highest off Texas and Louisiana in
offshore waters in September through December.

In Texas nearshore waters during January through April, red snapper CPUE was
highest at 0.1 in 1993. In 1994 and 1992 catch rate estimates were 0.0.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 0.2 in both 1997 and 1994. Estimated catch rate estimates were
0.1 in 1996, 2002, 1998, and 2004.

In Texas nearshore waters from May through August, highest CPUE for red
snapper occurred in 1994, with a value of 0.4. In 1992 and 1993, catch rate estimates
were 0.2. CPUE was 0.1 in 1995, 1996, 2003, and 2002. Catch rates were 0.0 for 2000,
2004, 1998, and 2005.

During May through August in the Texas offshore zone, highest CPUE was 0.4
in both 2005 and 1995. CPUE in both 1996 and 2004 was 0.3. The catch rate estimate
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in 1994 was 0.2. CPUE was 0.1 in 2001, 2002, 1997, 1998, 2003, 1992, and 1993. The
lowest estimated catch rate was 0.0 in 1999.

Red snapper CPUE in Texas nearshore waters during September through
December was highest at 0.1 in 1992. Catch rate estimates were 0.0 in 1993, 1996, and
2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was highest in 2005, with a value of 0.5. Catch rate estimates were
0.4 in 1994, 1995, 2004, and 1992. CPUE was 0.2 in 2001, 1993, 1999, 2003, 1997,
2002, and 2000. The estimated catch rate was 0.1 in 1996.

In Louisiana nearshore waters during January through April, CPUE for red
snapper was 0.0 in all years sampled. These included 2004, 1993, 2003, and 2005.

During January through April in the Louisiana offshore zone, highest CPUE was
0.2 in 1998. Catch rate estimates in 1994 and 1996 were 0.1. CPUE was 0.0 in 2005,
1993, 2004, 1997, 2002, 1995, 2003, and 1992.

In May through August in Louisiana nearshore waters, CPUE was 0.0 in all years
when sampling occurred. These included 2003, 1992, 2002, 2004, 1993, 2005, and
1994.

From May through August in Louisiana offshore waters, the highest CPUE
occurred in 2000, with a value of 0.7. The catch rate estimate in 1997 was 0.3. CPUE
was 0.1 in 2001, 1994, 1992, 1996, 1993, 2004, 2005, 1998, 1999, and 1995. Estimated
catch rates were 0.0 in 2002 and 2003.

In Louisiana nearshore waters during the September through December period,
CPUE was not detectable. Red snapper catch rate estimates were 0.0 in 2004, 2002,
2003, 2005, 1992, 1993, and 2001.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 1994, with a value of 0.5. Catch rate estimates were
0.4 in both 2004 and 1997. CPUE was 0.3 in 1999. Catch rate estimates were 0.2 in
1992, 1995, 2001, 1993, and 1998. CPUE was 0.1 in both 2002 and 2003. The lowest
CPUE was exhibited in 2005, with a value of 0.0.
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In Alabama/Mississippi nearshore waters during January through April, CPUE
was 0.0 in all years sampled. These years were 2004, 2002, 2005, 2003, and 1993.

During this same period (January through April) in Alabama/Mississippi offshore
waters, CPUE was 0.1 in both 2003 and 2004. Catch rate estimates were 0.0 in 2005 and
2002.

During May through August in the Alabama/Mississippi nearshore zone, CPUE
was 0.1 in 2001. Catch rate estimates were 0.0 in 2004, 1994, 2002, 2003, 1998, 1993,
1992, 1996, and 2005.

In Alabama/Mississippi offshore waters from May through August, red snapper
CPUE was 0.1 in both 2004 and 1994. Catch rate estimates were 0.0 in 2001, 2003,
2002, 1993, 2005, and 1998.

During September through December in Alabama/Mississippi nearshore waters,
red snapper CPUE was 0.0 in all years when sampling occurred. These included 2002,
2004, 2001, 2003, 1992, 1994, and 2005.

During the same time period (September through December), CPUE in
Alabama/Mississippi offshore zone was 0.1 in 2004, 2005, and 2002. Catch rate
estimates were 0.0 in 2001, 1992, and 1993.

In Florida nearshore waters from January through April, CPUE was not
detectable. Red snapper catch rate estimates were 0.0 in 2005, 1993, 1994, 1995, 1996,
2002, 2003, and 2004.

Similarly, during January through April in the Florida offshore zone, red snapper
CPUE was 0.0 in all years sampled. These included 2005, 2004, 2003, 2002, 1994,
1993, 1995, 1996, and 1997.

Again, from May through August for Florida nearshore waters, CPUE was 0.0 in
all years when observations were conducted. These included 2004, 2002, 1993, 1994,
1995, and 2005.

For Florida offshore waters from May through August, CPUE was 0.0 in
sampled years. These years were 1994, 2002, 1992, 1993, 1995, 1996, 2004, and 2005.
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In the Florida nearshore zone during September through December, CPUE was
0.0 in the two years sampled. These were 1994 and 1995.

For Florida offshore waters during the same time period (September through
December), red snapper CPUE was highest in 2002, with a value of 0.1. Catch rate
estimates were 0.0 in 1992, 1994, 2001, 1995, and 1996.

Seatrout

CPUE in kilograms per hour by year and state was analyzed. Overall, catch rates
were generally higher in Alabama/Mississippi, followed by Louisiana, Texas and
Florida.

CPUE off Texas for seatrout was highest in 1995, with a value of 1.7. Catch
rates in 1996 and 2004 were 1.6 and 1.1, respectively. CPUE in both 1992 and 1994 was
1.0, followed by 0.9 in both 1993 and 2005. CPUE was 0.6 in 2001, 2002, and 1998.
Similarly, catch rate estimates were 0.3 in 1997, 2003, and 2000. The lowest CPUE
experienced was 0.1 in 1999.

CPUE off Louisiana was 4.4 in both 1994 and 2004. CPUE was 3.8 in 2005,
followed by 3.4 in 2002, 2.2 in 1995, and 1.8 in both 1993 and 2003. Catch rates in
2001 and 1992 were 1.6 and 1.4, respectively. CPUE in 1998 was 0.8, followed by 0.5
in both 1997 and 1996. For the remaining years, catch rates were below 0.5. CPUE was
0.2'1n 1999, and 0.1 in 2000.

Off Alabama/Mississippi seatrout CPUE was highest in 2005, with a value of
6.3. Catch rate estimates in 1992 were 5.3, followed by 4.1 in both 2004 and 2001.
During 1994, CPUE was 2.6, followed by 2.0 in both 2002 and 2003. Catch rate
estimates were 1.3 in 1993, followed by 0.6 in 1998, and 0.5 in 1996.

Florida experienced the lowest CPUE for seatrout. Catch rates were 0.2 in both
2005 and 2004. Catch rate estimates were 0.1 in 1996, 2002, 1993, 1994, and 2003.
Similarly, CPUE was 0.0 in 1995, 1992, 1997, and 2001.

Seatrout catch rate estimates in kilograms per hour by year, state and depth strata

are presented below. CPUE relative to depth was variable. Off Texas, catch rates were



184

higher in nearshore waters. Off Louisiana, CPUE was similar between the near and
offshore strata. Off Alabama/Mississippi, catch rates were higher in offshore waters as
compared with the nearshore strata. Florida nearshore waters experienced higher CPUE
than the offshore zone.

In the Texas nearshore strata, seatrout CPUE was highest at 9.1 in 1995. Catch
rate estimates were 4.3 in 1996, followed by 3.8 in 2004, 3.7 in 1998, and 3.6 in 1994.
Catch rates were 2.3 and 1.9 in 1992 and 2005, respectively. CPUE was 1.4 in 1993,
followed by 1.0 in 2002, 0.7 in 2000, and 0.6 in 2003.

For Texas offshore waters, CPUE was highest in 1995, with a value of 1.3.
Catch rate estimates were 0.9 in 2005, 1993, and 1996. Similarly, catch rate estimates in
1994 were 0.8, followed by 0.6 in 2001, 2002, and 1992. For the remaining years, catch
rates were below 0.6. CPUE in 2004 was 0.5. CPUE was 0.4 in 1998, followed by 0.3
in both 1997 and 2003. Catch rate estimates were 0.1 in both 2000 and 1999.

In the Louisiana nearshore area, CPUE was highest at 3.2 in 2004. In 2003 and
2005, catch rate estimates were 3.0 and 2.9, respectively. CPUE was 2.6 in 1993, 1992,
and 1994. Catch rates were 1.8 in 2001, and 1.5 in 2002.

For Louisiana offshore waters, the highest catch rate estimate occurred in 2004,
with a value of 4.7. CPUE was 4.5 in both 2005 and 1994. Catch rate estimates were
3.4 in 2002, followed by 2.2 in 1995, 1.8 in 1993, 1.7 in 2003, and 1.6 in 2001. CPUE
was 0.8 in both 1998 and 1992. Similarly, the catch rate estimates were 0.5 in both 1997
and 1996. For the remaining years, catch rate estimates were below 0.3. CPUE was 0.2
in 1999, and 0.1 in 2000.

For Alabama/Mississippi nearshore strata, CPUE was highest at 4.5 in 1992. In
1994 and 1993, catch rates values were 3.2 and 1.7, respectively. CPUE was 1.4 in both
2004 and 2003. Catch rate estimates were 1.2 in 2005, followed by 1.1 in 2002, 1.0 in
2001, and 0.5 in 1996. The lowest CPUE for seatrout was at 0.3 in 1998.

In the Alabama/Mississippi offshore zone, CPUE was highest in 2005, with a
value of 7.1. In 2001 and 1992, catch rates values were 6.4 and 6.1, respectively. CPUE
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was 4.5 in 2004. CPUE was 2.3 in both 2002 and 2003. Catch rate estimates were 1.4
in 1994, followed by 0.7 in 1998, and 0.5 in 1993.

In Florida nearshore waters, seatrout CPUE was highest at 1.0 in 1996. Catch
rate estimates were 0.6 in 1994, followed by 0.5 in 2005, 0.3 in 2004, and 0.2 in both
1993 and 2002. CPUE was 0.1 in 1995, and 0.0 in 2003.

In the Florida offshore zone, CPUE was highest in 2005, with a value of 0.2.
Catch rate estimates were 0.1 in 2004, 2003, and 2002. CPUE was 0.0 in 1996, 1994,
1993, 1992, 1995, 1997, and 2001.

Seatrout CPUE in kilograms per hour by year, state, depth and season was
examined. Seatrout occurred in all seasons with variable catch rates. Higher CPUE in
the nearshore waters typically occurred in May through August period, most notably off
Texas. Relative to the offshore strata, higher catch rate estimates were observed in
January through April, followed by September to December. This was particularly
evident in offshore waters off Louisiana and Alabama/Mississippi.

In Texas nearshore waters during January through April, seatrout CPUE was
highest at 1.8 in 1992. Catch rate estimates were 0.4 in both 1994 and 1993.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 2004, with a value of 1.0. CPUE was 0.8 in 1994, followed by 0.7
in 1997, and 0.5 in both 1998 and 1996. The lowest CPUE was 0.3 in 2002.

In Texas nearshore waters from May through August, highest CPUE for seatrout
was 9.1 in 1995. Catch rate estimates were 6.1 and 4.6 in 1994 and 1996, respectively.
CPUE was 3.8 in 2004, followed by 3.7 in 1998, 3.5 in 1993, 3.4 in 1992, and 2.2 in
2005. Catch rates for the remaining years was below 1.0. CPUE was 0.7 in both 2002
and 2000. The lowest CPUE was 0.2 in 2003.

During May through August in the Texas offshore zone, highest CPUE was
observed in 2005, with a value of 1.1. CPUE was 0.8 in 1995, and 0.7 in both 2001 and
1996. Catch rate estimates were 0.6 in 1994, followed by 0.5 in 2002, and 0.3 in 2004,
1992, and 1993. Similarly CPUE was 0.2 in both 1998 and 2003. Catch rate estimates
were 0.1 in 1997, and 0.0 in 1999.
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Seatrout CPUE in Texas nearshore waters during September through December
was highest at 2.6 in 1996. Catch rate estimates were 2.3 in 1992, followed by 1.2 in
both 1993 and 2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was highest in 1993, with a value of 1.7. Catch rate estimates in
1995 and 1996 were 1.4 and 1.3, respectively. CPUE was 1.1 in 1994, followed 0.8 in
both 2002 and 1992. Estimated catch rates were 0.5 in both 2004 and 2003. Seatrout
catch rates were 0.4 in 1997, and 0.3 in both 2001 and 2005. CPUE was 0.1 in 1999,
and 0.0 in 2000.

In Louisiana nearshore waters during January through April, CPUE for seatrout
was highest in 1993, with a value of 3.6. Catch rate estimates were 2.9 in both 2004 and
2003. The lowest CPUE was 1.0 in 2005.

During January through April in the Louisiana offshore zone, highest CPUE was
7.8 in 2005. CPUE was 6.0 in 2002, followed by 5.2 in 1994, 5.0 in 2004, and 4.4 in
1997. Catch rate estimates in 2003 and 1993 were 2.9 and 1.4, respectively. For the
remaining years, CPUE was less than 1.0. CPUE was 0.9 in 1998, followed by 0.6 in
1996, 0.5 in 1995, and 0.2 in 1992.

In May through August in Louisiana nearshore waters, seatrout CPUE was
highest in 2004, with a value of 3.2. Catch rates were 2.8 in both 1992 and 2005. CPUE
was 2.6 in 1994, followed by 2.3 in 1993, 1.9 in 2002, and 0.7 in 2003.

During May through August in Louisiana offshore waters, highest CPUE for
seatrout was 5.8 in 1994. Catch rate estimates in 2004 and 2005 were 4.4 and 2.7,
respectively. CPUE in 1992 was 1.4. Estimated catch rates were 1.3 in 2002, and 0.9 in
2003. CPUE was 0.8 in both 1993 and 2001, followed by 0.5 in 1998, 0.4 in 1996, and
0.3 in both 1995 and 1997. The catch rate estimate in 1999 was 0.1. The lowest CPUE
of seatrout was 0.0 in 2000.

In Louisiana nearshore waters during the September through December period,

highest CPUE was 4.0 in 2005. Catch rate estimates in 2003 and 2004 were 3.6 and 2.6,
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respectively. CPUE was 2.3 in 1992, followed by 1.8 in 2001, 1.6 in 1993, and 1.4 in
2002.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 1995, with a value of 3.7. Similar catch rate estimates
were 3.6 in 1993, and 3.5 in 2004. CPUE was 2.6 in 2002, followed by 2.4 in 2005, 2.1
in 2001, 1.7 in 2003, and 1.5 in 1998. Catch rate estimates for the remaining years were
below 1.5. CPUE was 1.3 in 1994, followed by 1.0 in 1992, 0.4 in 1997, and 0.3 in
1999.

In Alabama/Mississippi nearshore waters during January through April the
highest CPUE occurred in 1993, with a value of 2.6. CPUE in 2004 was 2.1. Estimated
catch rates were 1.2 in both 2003 and 2002. The lowest CPUE was 0.6 in 2005.

During this same period (January through April), seatrout CPUE in
Alabama/Mississippi offshore waters was 11.0 in 2005. CPUE was 6.3 in 2004,
followed by 5.9 in 2002, and 5.3 in 2003.

During May through August in the Alabama/Mississippi nearshore zone, the
highest seatrout CPUE was 6.8 in 1992. Catch rate values were 3.1 and 1.7 in 1994 and
1993, respectively. CPUE was 1.6 in 2005, followed by 1.3 in 2003, and 1.0 in 2001.
Catch rate estimates were 0.8 in 2002, followed by 0.7 in 2004, and 0.5 in 1996. The
lowest CPUE was 0.3 in 1998.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 2004, with a value of 1.4. CPUE in 2003 was 1.2, followed by 1.0 in
2005, 0.9 in 2002, 0.7 in 1998, and 0.5 in 1994. Catch rate estimates were 0.4 in both
1993 and 2001.

During September through December in Alabama/Mississippi nearshore waters,
highest seatrout CPUE was 4.4 in 1994. Catch rate estimates were 3.4 and 2.2 in 1992
and 2003, respectively. CPUE was 1.8 in 2004, followed by 1.6 in 2002, 1.3 in 2005,
and 1.0 in 2001.

During the same time period from September through December, the highest

seatrout CPUE in Alabama/Mississippi offshore zone occurred in 2001, with a value of
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8.6. The catch rate estimate was 6.1 in 1992. CPUE was 2.6 in 2002, followed by 2.5 in
2004, 2.2 in 2005, 2.0 in 2003, and 1.0 in 1993.

In Florida nearshore waters from January through April, CPUE was highest in
2005 at 0.5. CPUE was 0.3 in 2004, and 0.2 in both 2002 and 1994. Estimated catch
rates were 0.0 for 2003, 1993, 1995, and 1996.

During January through April in the Florida offshore zone, seatrout CPUE was
0.2 in 2005 and 2004. Catch rate estimates were 0.1 for both 2003 and 2002. Similarly,
estimated CPUE was 0.0 in 1994, 1993, 1995, 1996, and 1997.

From May through August for Florida nearshore waters, seatrout CPUE was
highest at 0.9 in 2005. Estimated catch rates were 0.6 in 1993. CPUE was 0.3 in 1994,
followed by 0.2 in 2004, 0.1 in 1995, and 0.0 in 2002.

For Florida offshore waters from May through August, CPUE was 0.1 in 2005.
Estimated catch rate values were 0.0 in 2004, 2002, 1993, 1992, 1994, 1995, and 1996.

In the Florida nearshore zone during September through December, seatrout
CPUE was highest at 0.9 in 1994. The estimated catch rate was 0.0 in 1995.

For Florida offshore waters during the same time period (September through
December), seatrout CPUE was 0.1 in both 1996 and 1994. Catch rate estimates were
0.0 in 2002, 1992, 1995, and 2001.

Sharks

Grouped shark CPUE in kilograms per hour by year and state was assessed.
Shark catch occurred in all states with variable distribution among states. Overall, catch
rates were slightly higher in Louisiana as compared with Alabama/Mississippi and
Texas. CPUE in Florida was lower. Catch rates were notably higher in the latter part of
the project.

Off Texas, shark CPUE was 0.2 in both 2000 and 2005. Estimated catch rates
were 0.1 in 1992, 1996, 1999, 2002, 1995, 2003, 2004, 1998, and 2001. CPUE was 0.0
in 1997, 1994, and 1993.
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CPUE off Louisiana was 0.4 in 2004, 2005, and 2002. Similarly, catch rates
were 0.3 in both 1992 and 1996. CPUE was 0.2 in 2001. For the remaining years
estimated catch rates were < (0.2. CPUE was 0.1 in 2003, 1995, 1998, 1993, and 1997.
Catch rates were 0.0 in 1994, 1999, and 2000.

Off Alabama/Mississippi shark catch rates were 0.3 in both 2001 and 2002.
CPUE was 0.2 in 2005. Catch rates were 0.1 in 2003, 2004, 1992, and 1994. CPUE was
0.0 in 1993, 1998, and 1996.

Florida experienced lower catch rates for grouped sharks. CPUE was 0.3 in
2003. The catch rate value in 2005 was 0.2. CPUE was 0.1 in 2002, 2004, and 1994.
CPUE was estimated at 0.0 in all other years sampled. These include 2001, 1995, 1993,
1992, 1996, and 1997.

Grouped shark catch rate estimates in kilograms per hour by year, state and depth
strata are presented below. CPUE in near and offshore zones was variable among all
states. Texas and Louisiana nearshore waters typically yielded higher rates as compared
with the offshore zones. In Alabama/Mississippi and Florida offshore areas reflected
higher catch rates than the nearshore strata.

In the Texas nearshore waters, shark CPUE was highest in 2000, with a value of
0.8. CPUE was 0.7 in 2005, followed by 0.4 in 2003, and 0.3 in 1992. Estimated catch
rates were 1.0 in both 2004 and 1998. CPUE was 0.0 in 2002, 1993, 1994, 1995, and
1996.

For the Texas offshore zone, CPUE was highest at 0.2 in 2005. Catch rates were
0.0 in 1996, 1999, 2002, 1995, 2003, 2004, 1998, and 2001. CPUE was 0.0 for the
remaining years. These included 1997, 1992, 1994, 1993, and 2000.

In the Louisiana nearshore area, CPUE was 0.6 in both 2004 and 2005. Catch
rate estimates were 0.4 in 1992, followed by 0.2 in 1993, and 0.1 in 2003. CPUE was
0.0 in 1994, 2001, and 2002.

For Louisiana offshore waters, the highest catch rate estimate occurred in 2002,
with a value of 4.0. CPUE was 0.3 in both 2004 and 1996. Similarly, catch rate
estimates were 0.2 in 1992, 2001, and 2005. For the remaining years, CPUE was < 0.1.
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Catch rate estimates were 0.1 in 2003, 1995, 1998, 1993, and 1997. CPUE was 0.0 in
1994, 1999, and 2000.

For Alabama/Mississippi nearshore strata, CPUE was highest in 1992, with a
value of 0.2. Catch rate estimates were 0.1 in 2002, 2001, 2004, 1994, and 1998. CPUE
was 0.0 for 1993, 2005, 1992, and 1996.

In the Alabama/Mississippi offshore zone, CPUE was highest in 2002, with a
value of 0.5. Catch rates values were 0.3 and 0.2 in 2002 and 2005, respectively. CPUE
was 0.1 in 1992, 2003, and 1994. Catch rate estimates were 0.0 in both 1993 and 1998.

In Florida nearshore waters, shark CPUE was 0.2 in both 1994 and 2003. CPUE
was 0.1 in both 2005 and 2002. Catch rate estimates were 0.0 in 2004, 1995, 1993, and
1996.

In the Florida offshore zone, CPUE was highest at 0.5 in 2003. Catch rate
estimates were 0.2 in 2005, 2002, and 2004. CPUE was estimated at 0.0 in 1994, 2001,
1995, 1993, 1992, 1996, and 1997.

Grouped shark CPUE in kilograms per hour by year, state, depth and season was
assessed. Seasonal distribution was variable. In Texas and Louisiana nearshore waters
no detectable catch rates were evident in the January through April period, and thus
limited to May through August and September through December. In offshore waters of
these two states, catch was recorded in all seasons. Similarly, catch rates were
documented in all seasons and depth strata for Alabama/Mississippi and Florida waters.

In Texas nearshore waters during January through April, shark CPUE was 0.0 in
all years sampled. These included 1992, 1993, and 1994.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 1996, with a value of 0.4. CPUE was 0.2 in 2002. Catch rates
were 0.1 in both 2004 and 1998. Estimated CPUE was 0.0 in both 1994 and 1997.

In Texas nearshore waters from May through August, highest shark CPUE
occurred in 1992, with a value of 1.0. Catch rate estimates were 0.8 and 0.4 in 2000 and
2003, respectively. CPUE was 0.1 in 2004, 2002, and 1998. Catch rates were 0.0 for
1993, 1994, 1995, 1996, and 2005.
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During May through August in the Texas offshore zone, CPUE was 0.2 in 2005,
1999, and 1996. Catch rates were 0.1 in 1998, 2002, 2004, 1995, and 2003. Estimated
CPUE was 0.0 in 2001, 1994, 1992, 1993, and 1997.

Shark CPUE in Texas nearshore waters during September through December
was highest at 1.6 in 1992. Catch rate estimates declined substantially in the remaining
years. CPUE was 0.1 in 1993, and 0.0 in both 1996 and 2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was 0.1 in 2001, 2002, 1995, 2003, 1999, and 1997. Catch rate
estimates were 0.0 in 1992, 1993, 1994, 1996, 2000, 2004, and 2005.

In Louisiana nearshore waters during January through April, shark CPUE was
0.0 in all years observed. These included 1993, 2003, 2004, and 2005.

During January through April in the Louisiana offshore zone, estimated shark
catch rates were 0.4 in 1992, 2004, and 2003. CPUE was 0.3 in both 2002 and 1996.
Catch rate estimates in 2005 and 1995 were 0.2. CPUE was 0.1 in both 1998 and 1993.
Estimated catch rates were 0.0 in 1994 and 1997.

In May through August in Louisiana nearshore waters, CPUE was highest in
2004, with a value of 0.7. CPUE was 0.6 in 1992, followed by 0.5 in 2005, 0.4 in 2003,
and 0.3 in 1993. The catch rate estimate were 0.0 in both 1994 and 2002.

Data were collected in all years from May through August in Louisiana offshore
waters. CPUE was 0.3 in 2002 and 1992. Catch rate estimates were 0.2 in both 2004
and 1998. CPUE was 0.1 in 2003, 2001, 1996, 2005, and 1993. Catch rate estimates for
the remaining years were 0.0. These years included 1995, 1994, 1997, 1999, and 2000.

In Louisiana nearshore waters during the September through December period,
highest CPUE was 1.4 in 2005. The catch rate estimate in 2004 was 0.2. CPUE was 0.0
in 1992, 1993, 2001, 2002, and 2003.

In Louisiana offshore waters during this same time period (September through
December), shark CPUE was highest in 2002, with a value of 0.4. The catch rate
estimates were 0.3 in both 2001 and 2005. Similarly, CPUE was 0.2 in both 1993 and
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2004. Catch rate estimates were 0.1 in 1995, 2003, 1992, and 1997. CPUE was 0.0 in
1999, 1994, and 1998.

In Alabama/Mississippi nearshore waters during January through April the
highest CPUE occurred in 2003, with a value of 0.2. CPUE was 0.0 in 1993, 2002,
2004, and 2005.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest shark CPUE was 0.5 in 2002. CPUE was 0.3 in 2005, followed by
0.2 in 2003, and 0.1 in 2004.

During May through August in the Alabama/Mississippi nearshore zone, the
highest CPUE was 0.2 in 2003. Catch rate estimates were 0.1 in 2002, 1994, and 1998.
CPUE was 0.0 in 1993, 2004, 1992, 1996, 2001, and 2005.

In Alabama/Mississippi offshore waters from May through August, shark CPUE
was 0.2 in 2001 and 2002. Catch rate estimates were 0.1 in 2003, 2005, and 1994.
CPUE was 0.0 in 2004, 1993, and 1998.

During September through December in Alabama/Mississippi nearshore waters,
CPUE was 0.2 in both 2004 and 2002. The catch rate estimate was 0.1 in 2001. CPUE
was 0.0 in 2003, 2005, 1992, and 1994.

During the same time period (September through December), the highest shark
CPUE in Alabama/Mississippi offshore zone occurred in 2001, with a value of 0.6. The
catch rate estimates were 0.4 and 0.2 in 2002 and 2005, respectively. CPUE was 0.1 in
1992, 2003, and 2004. The catch rate estimate was 0.0 in 1993.

In Florida nearshore waters from January through April, CPUE was highest in
2003 at 0.2. CPUE was 0.1 in 2005, 1994, and 2002. Catch rate estimates were 0.0 in
2004, 1995, 1993, and 1996.

During January through April in the Florida offshore zone, shark CPUE was
highest in 2003, with a value of 0.5. Catch rate estimates were 0.2 for both 2005 and
2004. Similarly, estimated CPUE was 0.1 in 2002. Catch rate estimates were 0.0 in
1994, 1995, 1993, 1996, and 1997.
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From May through August for Florida nearshore waters, CPUE was highest at
0.2 in 2005. Estimated catch rates were 0.1 for both 2002 and 1995. CPUE was 0.0 in
1993, 1994, and 2004.

For Florida offshore waters from May through August, CPUE was 0.2 in both
1994 and 2002. The estimated catch rate value was 0.1 in 2004. CPUE was 0.0 in 1992,
1993, 1995, 1996, and 2005.

In the Florida nearshore zone during September through December, CPUE was
highest at 0.3 in 1994. The estimated catch rate was 0.0 in 1995.

For Florida offshore waters during the same time period (September through
December), shark CPUE was highest in 2002, with a value of 1.0. Catch rate estimates
were 0.0 in 2001, 1992, 1994, 1995, and 1996.

Shrim

Penaeid shrimp CPUE in kilograms per hour by year and state are presented
below. Shrimp catch rates were variable among states and years, with Texas
experiencing higher CPUE in the majority of years.

For Texas, CPUE for shrimp was highest in 2005 with a value of 8.5. Catch rates
in 2004 and 2001 were 7.2 and 6.9, respectively. CPUE was 6.8 in 2003, followed by
6.5 in 1996, and 5.8 in both 2002 and 1994. Catch rates were 5.5 in 1995, followed by
5.31in 1992, and 5.1 in 2000. In the remaining years, catch rates were below 5.0. CPUE
was 3.9 in 1993, followed by 3.8 in 1999, and 3.4 in 1997. The lowest CPUE occurred
in 1998, with a value of 3.0.

CPUE off Louisiana was highest in 2000, with a value of 9.8. CPUE was 8.7 in
2005, followed by 5.6 in 2004, 5.4 in 1992, 4.9 in 2003, and 4.4 in 1995. Catch rates in
2002 and 2001 were similar, with a value of 3.6. CPUE in 1994 was 3.3. Catch rates
were 3.2 in both 1999 and 1993. CPUE was 2.8 and 2.5 in 1997 and 1998, respectively.
The lowest catch rate occurred in 1996, with a value of 1.9.

Off Alabama/Mississippi shrimp catch rates were highest in 1993, with a value of
6.7. CPUE was 6.0 in 1996, followed by 5.6 in 1992, and 5.5 in 2005. Catch rates in
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1994 and 2004 were 5.4 and 4.6, respectively. CPUE was 3.6 in 2003, followed by 3.4
in 1998, 3.3 in 2002, and 2.8 in 2001.

The highest CPUE off Florida occurred in 1996, with a value of 9.7. CPUE was
7.2 in 2003, followed by 5.6 in 1995, and 5.4 in 1993. Catch rates in 2002 and 2005
were 5.1 and 4.7, respectively. CPUE was 4.3 in 1994, followed by 3.9 in 2001, 3.5 in
1992, and 3.2 in 2004. The lowest catch rate was observed in 1997, with a value of 2.9.

Shrimp catch rate estimates in kilograms per hour by year, state and depth strata
were examined. Nearshore areas typically yielded higher catch rates of shrimp as
compared with offshore strata.

In the Texas nearshore strata, shrimp CPUE was highest in 1995, with a value of
14.4. CPUE was 9.0 in 2005, followed by 8.5 in 2003, and 7.2 in 2004. Catch rates in
1992 and 1998 were 7.0 and 6.8, respectively. CPUE was 5.8 in 1994, followed by 5.7
in 1993, 5.4 in 1996, and 3.5 in 2002. The lowest catch rate experience was 2.9 in 2000.

For Texas offshore waters, CPUE was highest at 8.5 in 2005. Catch rates in
2004 and 2001 were 7.2 and 6.9, respectively. CPUE was 6.8 in 1996. Catch rates were
6.7 in 2003, followed by 5.9 in 2002, and 5.8 in both 1994 and 2000. CPUE was 5.1 in
1995, followed by 4.7 in 1992, 3.8 in both 1999 and 1993, and 3.4 in 1997. The lowest
catch rate observed was 2.8 in 1998.

In the Louisiana nearshore area, CPUE was highest in 2005 having a value of
11.3. Estimated catch rates were 9.5 in 2004, followed by 9.2 in 1993, 8.1 in 1992, 6.3
in 1994, 5.8 in 2003, and 3.3 in 2002. The lowest catch estimate, based on four tows,
was 0.7 in 2001.

For Louisiana offshore waters, the highest catch rate estimate occurred in 2000,
with a value of 9.8. CPUE was 6.8 in 2005, followed by 4.9 in 2003, 4.6 in 2004, 4.4 in
1995 and 4.0 in 1992. Catch rate estimates were 3.6 in both 2001 and 2002. CPUE was
3.3 in 1994, followed by 3.2 in 1999, 2.8 in 1997, and 2.5 in both 1993 and 1998. The
lowest catch estimate was 1.9 in 1996.

For Alabama/Mississippi nearshore strata, CPUE was highest in 1993, with a

value of 8.1. Catch rate estimates were 7.0 and 6.6 in 1992 and 1994, respectively.
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CPUE was 6.0 in 1996, followed by 4.6 in 2005, 4.4 in 1998, and 4.2 in 2004. Catch
rate estimates were below 4.0 for the remaining sampled years. CPUE was 3.7 in 2003,
followed by 3.6 in 2002, and 2.3 in 2001.

In the Alabama/Mississippi offshore zone, shrimp CPUE was highest at 5.7 in
2005. Catch rates values were 4.6 and 4.2 in 2004 and 1992, respectively. CPUE was
4.1 in 1993, followed by 3.6 in 2003, 3.2 in 2002, and 3.1 in 1998. Catch rate estimates
were 3.0 in both 1994 and 2001.

In the Florida nearshore zone, CPUE was highest at 7.9 in 2003. Catch rate
estimates were 6.4 in 1996, and 6.1 in 1993. CPUE was 5.9 in 2002. Catch rate
estimates were 5.6 in 1994, followed by 5.4 in 1995, 5.2 in 2005, and 3.9 in 2004.

In Florida offshore waters, shrimp CPUE was highest in 1996, with a value of
10.1. CPUE was 5.9 in 2003, followed by 5.7 in 1995, 4.9 in 1993, and 4.6 in 2005.
Catch rates values were 4.4 and 4.1 in 2002 and 1994, respectively. CPUE was 3.9 in
2001, followed by 3.5 in 1992, 3.0 in 2004, and 2.9 in 1997.

Shrimp CPUE in kilograms per hour by year, state, depth and season was
analyzed. CPUE was higher during May through August in Texas, Louisiana, and
Alabama/Mississippi in most years. In Florida, catch occurred in all seasons with higher
CPUE observed in September through December.

In Texas nearshore waters from January through April, shrimp CPUE was
highest at 7.7 in 1992. Catch rate estimates were 4.3 and 3.2 in 1993 and 1994,
respectively.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 1994, with a value of 3.0. CPUE was 2.8 in both 2004 and 1997.
Catch rate estimates were 1.9 in 1996, followed by 1.5 in 2002, and 1.2 in 1998.

In Texas nearshore waters from May through August, highest CPUE for shrimp
occurred in 1995, with a value of 14.4. Catch rate estimates were 9.1 and 8.7 in 2005
and 2003, respectively. CPUE was 8.5 in 1993, followed by 8.3 in 1994, 7.2 in 2004,
6.8 in 1998, and 6.6 in 2002. Catch rates for the remaining years were below 6.0.
CPUE was 5.8 in 1992, followed by 5.1 in 1996, and 2.9 in 2000.
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During May through August in the Texas offshore zone, highest CPUE was
reported in 1995, with a value of 10.5. Similarly, CPUE in 1996 was 10.3. CPUE was
9.3 in 2005, followed by 9.0 in 2004, 8.7 in 2001, and 7.8 in both 2003 and 2002. Catch
rate estimates for the remaining years were below 7.0. CPUE was 6.9 in 1994, followed
by 6.1 in 1998, 5.7 in 1992, 5.6 in 1997, and 4.8 in 1993. The lowest estimated catch
rate was 4.5 in 1999.

Shrimp CPUE in Texas nearshore waters during September through December
was 7.2 in 1996. Catch rate estimates in 1993 were 5.3, followed by 4.2 in 1992, and 2.3
in 2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was 6.3 in both 2005 and 2000. Catch rate estimates in 2003 and
2004 were 5.1 and 4.4, respectively. CPUE was 4.0 in both 1996 and 1992, followed by
3.91n 1994, 3.8 in both 1995 and 1993, 3.4 in 1999, and 3.3 in 2002. Estimated catch
rates were 3.1 in 2001, and 2.4 in 1997.

In Louisiana nearshore waters during January through April, CPUE for shrimp
was highest in 2005, with a value of 4.4. CPUE was 2.7 in 2003, followed by 2.1 in
1993, and 1.9 in 2004.

During January through April in the Louisiana offshore zone, highest CPUE was
3.8 in 2005. CPUE was 3.2 in 2003, followed by 2.6 in both 1997 and 2004, and 2.3 in
both 1994 and 1992. Catch rate estimates in 1993 and 2002 were 2.2 and 2.1,
respectively. CPUE was 2.0 in 1998. Catch rate estimates were 1.8 in both 1995 and
1996.

In May through August in Louisiana nearshore waters, CPUE was highest in
1993, with a value of 14.3. CPUE was 13.2 in 2003, followed by 12.1 in 2005, 9.6 in
2004, 8.2 in 1992, and 6.3 in 1994. The lowest catch rate estimate was 2.9 in 2002.

From May through August in Louisiana offshore waters, the highest CPUE
occurred in 2005, with a value of 11.9. Catch rate estimates in 2004 and 2000 were 11.1
and 9.2, respectively. CPUE in 1995 was 6.3, followed by 6.1 in 2003, 4.9 in 2001, 4.4
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in 2002, and 4.3 in 1992. Estimated catch rates in 1999 were 4.0, and 3.9 in 1993.
CPUE was 3.7 in 1998, followed by 3.3 in 1994, 3.1 in 1997, and 2.2 in 1996.

In Louisiana nearshore waters during the September through December period,
highest CPUE was 13.0 in 2004. Catch rate estimates in 2005 and 1992 were 10.5 and
7.9, respectively. CPUE was 4.4 in 2003, followed by 3.8 in 1993, 3.3 in 2002, and 0.7
in 2001.

In Louisiana offshore waters during this same time period (September through
December), shrimp CPUE was highest in 2004, with a value of 7.5. A catch rate
estimate of 6.8 was observed in 2005. CPUE was 5.2 in 1994, followed by 5.0 in 1995,
4.9 in 1992, 4.8 in 2003, and 4.4 in 2002. Catch rate estimates for the remaining years
were below 4.5. CPUE was 4.3 in 1998, followed by 3.3 in 1993, 3.1 in 1999, and 3.0 in
2001. The lowest CPUE was exhibited in 1997, with a value of 2.6.

In Alabama/Mississippi nearshore waters during January through April the
highest shrimp CPUE occurred in 2004, with a value of 2.8. CPUE was 2.5 in 2003.
The estimated catch rates were 1.4 in 2005, and 1.3 in 1993. The lowest CPUE was 1.2
in 2002.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest CPUE for shrimp was 3.4 in 2005. CPUE was 2.8 in 2004, followed
by 2.0 in 2003, and 1.5 in 2002.

During May through August in the Alabama/Mississippi nearshore zone, the
highest CPUE was 10.8 in 1992. Catch rate values were 8.4 and 7.0 in 1993 and 1994,
respectively. CPUE was 6.0 in 1996, followed by 4.9 in 2004, and 4.6 in 2003. Catch
rate estimates were 4.5 in 2002, and 4.4 in 1998. CPUE in 2001 was 4.2, followed by
2.7 in 2005.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 2005, with a value of 9.8. CPUE in 2004 was 6.1, followed by 5.2 in
2001, 4.8 in 2003, 4.2 in 1993, and 3.5 in 2002. Catch rate estimates were 3.1 in both
1998 and 1994.
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During September through December in Alabama/Mississippi nearshore waters,
highest CPUE was 6.0 in 2005. Catch rate estimates were 5.2 and 4.9 in 1992 and 2003,
respectively. CPUE was 4.4 in 2004, followed by 2.8 in 2002, 2.4 in 1994, and 2.2 in
2001.

During the same time period from September through December, the highest
CPUE in Alabama/Mississippi offshore zone occurred in 2005, with a value of 8.1. The
catch rate estimate was 7.8 in 2004. CPUE was 4.2 in 1992, followed by 3.9 in 2002,
3.21n 2003, 3.1 in 1993, and 2.2 in 2001.

In Florida nearshore waters from January through April, CPUE was highest in
2003 at 7.9. CPUE was 7.1 in 1993, followed by 6.8 in both 1995 and 1996, 5.8 in 2002,
5.31n 1994, and 5.1 in 2005. The lowest estimated CPUE occurred in 2004, with a
value of 3.6.

During January through April in the Florida offshore zone, shrimp CPUE was
highest at 9.9 in 1996. Catch rate values were 6.1 and 5.9 in 1995 and 2003,
respectively. Catch rate estimates were 5.2 in 1993, followed by 4.5 in 2005, 4.1 in
1994, 4.0 in 2002, and 2.9 in 1997. The lowest estimated CPUE occurred in 2004, with
a value of 2.0.

From May through August for Florida nearshore waters, CPUE was highest at
6.1 in 2002. Estimated catch rates were 5.9 in 2004, and 5.2 in 2005. CPUE was 4.9 in
1994, followed by 4.5 in 1993, and 3.7 in 1995.

For Florida offshore waters from May through August, CPUE was highest in
2004, with a value of 10.8 Estimated catch rates were 6.1 in 2005, and 5.8 in 2002.
CPUE was 5.5 in 1996, followed by 4.9 in 1995, 4.5 in 1993, and 3.4 in 1992. The
lowest catch rate estimate was 2.3 in 1994.

In the Florida nearshore zone during September through December, CPUE was
highest at 8.4 in 1995. The estimated catch rate was 5.9 in 1994.

For Florida offshore waters during the same time period (September through

December), shrimp CPUE was highest in 1996, with a value of 10.9. CPUE was 6.6 in
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1994, followed by 5.6 in 1995, and 3.9 in both 1992 and 2001. The lowest CPUE was
3.0 in 2002.

Snapper

Snapper CPUE in kilograms per hour was below 0.1 in all years for all state areas
combined, except for 1999 when the value was 0.2. At the individual state level, CPUE
was 0.3 off Louisiana in 1999, and 0.1 in both 2005 and 2002, also off the coast of
Louisiana. At the most refined level, by state, depth and season, CPUE was 0.9 in
Louisiana offshore waters during May through August in 1999. Catch rates were 0.2 in
Louisiana offshore waters in January through April in 2002, and in May through August
in both 2005 and 1998. CPUE was 0.1 in the following: Louisiana nearshore waters in
May through August in 2005, Texas offshore waters during May through August in
1999, Louisiana offshore waters from September through December in 1999, Louisiana
offshore waters from May through August in 2001, and Louisiana offshore waters during

May through August in 1994. CPUE was 0.0 in all other state areas, depths and seasons.

Southern Flounder

Southern flounder CPUE in kilograms per hour by year and state was assessed.
All states experienced similar catch rates, with CPUE off Alabama/Mississippi slightly
higher.

In Texas waters CPUE for southern flounder was highest in 1992, with a value of
0.5. Catch rate estimates were 0.1 in 2001, 2003, and 2000. Estimated CPUE values
were 0.0 for the remaining years. These years included 2002, 1996, 1994, 2004, 1993,
1998, 2005, 1997, 1995, and 1999.

Southern flounder CPUE off Louisiana was 0.1 in 2001, 2003, 1993, 2002, and
2004. Estimated catch rate were 0.0 in 2005, 1992, 1995, 1998, 1994, 1997, 1999, 1996,
and 2000.
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Off Alabama/Mississippi southern flounder CPUE was highest in 1992, with a
value of 0.4. Catch rate estimates were 0.2 in both 2001 and 2004. CPUE was 0.1 in
2003, 1998, 2002, 1993, and 1996. Catch rate estimates were 0.0 in both 2005 and 1994.

Off Florida, CPUE was highest in 2001 at 0.2. Catch rate estimates were 0.1 in
2002, 2005, 2004, and 1992. CPUE was 0.0 during 2003, 1993, 1994, 1995, 1996, and
1997.

Southern flounder catch rate estimates in kilograms per hour by year, state and
depth strata are presented below. Catch rates were higher in offshore strata for most
years and states.

CPUE for southern flounder in the Texas nearshore strata was 0.1 in 2000, 1992,
1994, 2005, and 1996. Catch rate estimates were 0.0 for 1993, 2004, 1995, 1998, 2002,
and 2003.

For Texas offshore waters, CPUE was highest at 0.7 in 1992. Estimated catch
rates were 0.1 in both 2001 and 2003. Similarly, CPUE was 0.0 in 2000, 2002, 1998,
2004, 1993, 1997, 2005, 1994, 1996, 1995, and 1999.

In the Louisiana nearshore area, southern flounder CPUE was 0.1 in 1992, 2003,
and 2002. Estimated catch rates were 0.0 in 2004, 2005, 1993, 1994, and 2001.

For Louisiana offshore waters, estimated CPUE was 0.1 in 2001, 2003, 1993,
2004, 2002, and 2005. Catch rates were 0.0 in 1995, 1998, 1992, 1994, 1997, 1999,
1996, and 2000.

For Alabama/Mississippi nearshore strata, CPUE was highest in 1992 at 0.4.
Catch rate estimates were 0.1 in 2003, 2005, 2001, 2002, 1996, and 2004. CPUE was
0.0 in 1993, 1998, and 1994.

In the Alabama/Mississippi offshore zone, CPUE was 0.3 in both 2001 and 1992.
In 2004, 2003, and 1993, estimated catch rates were 0.2. CPUE was 0.1 in both 1998
and 2002. Similarly, CPUE was 0.0 in both 2005 and 1994.

In Florida nearshore waters, southern flounder CPUE was 0.1 in 2004, 2002,
2005, and 1994. Catch rate estimates were 0.0 in 1995, 1993, 1996, and 2003.
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In the Florida offshore zone, catch rates were 0.2 in 2001, 2002, and 2005.
Estimated CPUE was 0.1 in 2004, 1992, and 2003. Catch rate estimates were 0.0 in
1993, 1994, 1995, 1996, and 1997.

Southern flounder CPUE in kilograms per hour by year, state, depth and season
was assessed. Southern flounder occurred in all seasons in most states and depths with
variable rates.

Southern flounder CPUE in Texas nearshore waters during January through April
was 0.1 in both 1993 and 1992. The catch estimate in 1994 was 0.0.

For the Texas offshore zone during the same period (January through April),
CPUE was 0.0 in all years. These included 2004, 1998, 2002, 1994, 1996, and 1997.

In Texas nearshore waters from May through August, CPUE was highest in 1992
at 0.3. Catch rate estimates were 0.2 and 0.1 in 1994 and 1995, respectively. CPUE was
0.0 in 2004, 1995, 1996, 1993, 1998, 2002, 2003, and 2005.

Similarly, during May through August in the Texas offshore zone, southern
flounder CPUE was relatively high at 1.6 in 1992. Catch rate estimates were 0.1 in both
2001 and 2003. Catch rate estimates were 0.0 in 2002, 1998, 1997, 1994, 1996, 2005,
2004, 1993, 1995, and 1999.

Southern flounder CPUE in Texas nearshore waters during September through
December was 0.4 in 1996. Catch rate estimates were 0.0 for 1992, 1993, and 2002.

For Texas offshore waters during the same time frame (September through
December), CPUE was 0.1 in both 2003 and 1992. Catch rate estimates were 0.0 for
2000, 2004, 2002, 1993, 1997, 1996, 1994, 2005, 2001, 1995, and 1999.

In Louisiana nearshore waters during January through April, CPUE for southern
flounder was 0.5 in 2004. Catch rate estimates were 0.0 in 1993, 2003, and 2005.

During January through April in the Louisiana offshore zone, CPUE was 0.1 in
both 2004 and 2002. Catch rate estimates were 0.0 in 2005, 1994, 1998, 1993, 1992,
1995, 1996, 1997, and 2003.

In May through August in Louisiana nearshore waters, CPUE was 0.0 in all years

sampled. These included 2003, 1992, 2004, 2005, 1993, 1994, and 2002.
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From May through August in Louisiana offshore waters, CPUE was highest at
0.8 in 1993. Catch rate estimates were 0.1 in 2005, 1998, 2004, 2002, 2003, and 1997.
CPUE was 0.0 in 1992, 1994, 2001, 1995, 1996, 1999, and 2000.

In Louisiana nearshore waters during the September through December period,
southern flounder CPUE was 0.2 in 1992. Catch rate estimates were 0.1 in 2003, 2002,
and 1993. CPUE was 0.0 in 2005, 2001, and 2004.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 1993, with a value of 0.3. In 2001 and 2004, the catch
estimate of 0.2 was observed in both years. CPUE was 0.1 in 2003, 2002, 1995, and
2005. CPUE was 0.0 in 1992, 1999, 1994, 1997, and 1998.

In Alabama/Mississippi nearshore waters during January through April, CPUE
was 0.1 in 2003. Catch rate estimates were 0.0 in 2004, 1993, 2002, and 2005.

During this same period (January through April) in Alabama/Mississippi offshore
waters, CPUE for southern flounder was 0.1 in both 2003 and 2004. Catch rate
estimates were 0.0 in 2005 and 2002.

During May through August in the Alabama/Mississippi nearshore zone, CPUE
was 0.1 in both 2003 and 1996. Catch rate estimates were 0.0 in 2004, 2002, 1993,
1998, 1994, 1992, 2001, and 2005.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE for southern flounder occurred in 2001, with a value of 0.6. In 1993, the catch
rate value was 0.2. CPUE was 0.1 in 2004, 1998, 2005, and 2002. CPUE was 0.0 in
both 2003 and 1994.

During September through December in Alabama/Mississippi nearshore waters,
highest CPUE occurred in 1992, with a value of 0.6. In 2003, the catch rate value was
0.3. CPUE was 0.2 in both 2002 and 2005. Catch rate values were 0.1 in both 2001 and
2004. CPUE was lowest at 0.0 in 1994.

During the same time period (September through December), the highest CPUE

in Alabama/Mississippi offshore zone occurred in 2004, with a value of 0.5. Catch rate
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estimates were 0.3 in both 2003 and 1992. CPUE was 0.2 in both 2001 and 2002.
Similarly, catch rate were 0.0 in both 1993 and 2005.

In Florida nearshore waters from January through April, CPUE was highest in
2002 at 0.2. In 2004 and 2005, CPUE was 0.1. Catch rate estimates were 0.0 in 1993,
1994, 1995, 1996, and 2003.

During January through April in the Florida offshore zone, southern flounder
CPUE was 0.2 in 2002, 2005, and 2004. The catch rate estimate was 0.1 in 2003.
Similarly, estimated CPUE was 0.0 for 1993, 1994, 1995, 1996, and 1997.

From May through August for Florida nearshore waters, CPUE was 0.2 in 1994.
Estimated catch rates were 0.1 in both 1995 and 1993. CPUE was 0.0 in 2002, 2004,
and 2005.

For Florida offshore waters from May through August, the highest CPUE
occurred in 1992, with a value of 0.1. Estimated catch rate values were 0.0 in 1993,
2005, 1994, 1995, 1996, 2002, and 2004.

In the Florida nearshore zone during September through December, CPUE was at
0.1 in 1994. The catch rate estimate was 0.0 in 1995.

For Florida offshore waters during the same time period (September through
December), southern flounder CPUE was highest in 2003, with a value of 0.3. Catch
rate estimates were 0.2 in 2001. CPUE was 0.0 in 1994, 1992, 1995, and 1996.

Spanish Mackerel

Spanish mackerel CPUE in kilograms per hour by year and state was examined.
While low, overall Spanish mackerel catch rates were higher off Louisiana and Texas.
Alabama experienced slightly lower catch rates. The lowest CPUE occurred off Florida.

In Texas CPUE for Spanish mackerel was highest in 2004, with a value of 0.3.
Catch rate estimates were 0.1 in both 2005 and 1993. Estimated CPUE values were 0.0
for the remaining years. These years included 2000, 1996, 1995, 2001, 1992, 1994,
2003, 2002, 1999, 1997, and 1998.
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Spanish mackerel CPUE off Louisiana was highest at 0.3 in 2005. The estimated
catch rate was 0.2 in 2004. CPUE was 0.1 in 1993, 1992, and 1995. The catch rate
estimate was 0.0 in 2003, 2002, 1998, 1994, 2001, 1997, 1996, 1999, and 2000.

Off Alabama/Mississippi Spanish mackerel CPUE was 0.2 in 1993. The catch
rate estimate was 0.1 in 1994. CPUE was 0.0 in 1992, 2002, 2001, 2003, 2004, 2005,
1996, and 1998.

Florida experienced the lowest catch rates for Spanish mackerel. Estimated
CPUE was 0.0 in all sampled years. These included 2004, 1996, 2005, 2002, 1995,
1992, 1994, 1993, 1997, 2001, and 2003.

Spanish mackerel catch rate estimates in kilograms per hour by year, state and
depth strata are given below. Catch rates were higher in nearshore areas as compared
with offshore strata for all state areas.

CPUE for Spanish mackerel in the Texas nearshore strata was highest in 2004,
with a value of 1.4. The catch rate estimate was 0.2 in 2003. CPUE was 0.1 in 2000,
1995, 1996, 2005, 1993, 1994, 2002, 1992, and 1998.

For Texas offshore waters, CPUE was 0.1 in both 2005 and 1993. Similarly,
CPUE was 0.0 in 1996, 2000, 2004, 2001, 1995, 1992, 2002, 1994, 1999, 1997, 2003,
and 1998.

In the Louisiana nearshore area, Spanish mackerel CPUE was highest in 1993,
with a value of 0.8. CPUE was 0.7 in 2005, followed by 0.6 in both 2004 and 2003, 0.4
in 2002, and 0.3 in 1992. Catch rate estimates were 0.0 in both 1994 and 2001.

For Louisiana offshore waters, CPUE was 0.1 in 2004, 1995, and 2005. Catch
rates were 0.0 in 1993, 2002, 1998, 1994, 1992, 2001, 2003, 1997, 1996, 1999, and
2000.

For Alabama/Mississippi nearshore strata, CPUE was highest in 1993, with a
value of 0.3. Catch rate estimates were 0.1 in 2002, 1992, 1994, 2001, and 2003.
Similarly, CPUE was 0.0 in 2005, 2004, 1996, and 1998.
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In the Alabama/Mississippi offshore zone, CPUE was 0.0 in all years when
sampling occurred. These include 1994, 2004, 2003, 2002, 2005, 2001, 1992, 1993, and
1998.

In Florida nearshore waters, Spanish mackerel CPUE was highest in 2004, with a
value of 0.2. Catch rate estimates were 0.0 in 2005, 1994, 2002, 1993, 1995, 1996, and
2003.

In the Florida offshore zone, CPUE was 0.0 in all years when observations were
conducted. These included 1996, 1995, 1992, 2005, 1994, 2002, 1993, 1997, 2001,
2003, and 2004.

Spanish mackerel CPUE in kilograms per hour by year, state, depth and season
was examined. Catch rates were generally higher in the May through August and
September through December periods in nearshore waters for most states. In the
offshore strata, lower CPUE was experienced during all seasons.

Spanish mackerel estimated CPUE in Texas nearshore waters during January
through April was 0.0 in all years sampled. These included 1992, 1993, and 1994.

For the Texas offshore zone during the same period (January through April),
CPUE was not detectable. Catch rate estimates were 0.0 in 2004, 1998, 1994, 1996,
1997, and 2002.

In Texas nearshore waters from May through August, CPUE was 1.4 in 2004.
Estimated catch rate estimates were 0.2 in both 2003 and 1993. Similarly, CPUE was
0.1 in 2000, 1994, 1995, and 1996. Catch rates were 0.0 in 1992, 1998, 2002, and 2005.

During May through August in the Texas offshore zone, CPUE was 0.1 in 2005.
Catch rate estimates were 0.0 in 1996, 2004, 1999, 1995, 2001, 1992, 1994, 1993, 2002,
1997, 1998, and 2003.

Spanish mackerel CPUE in Texas nearshore waters during September through
December CPUE was 0.1 in both 1992 and 1993. Catch rate estimates were 0.0 in both
2002 and 1996.
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For Texas offshore waters during the same time frame (September through
December), CPUE was 0.1 in 1993. Catch rate estimates were 0.0 in 2000, 1996, 2002,
1995, 2003, 1997, 2001, 1992, 1994, 1999, 2004, and 2005.

In Louisiana nearshore waters during January through April, CPUE for Spanish
mackerel was highest in 2004, with a value of 2.6. Catch rate estimates were 0.0 in
1993, 2003, and 2005.

During January through April in the Louisiana offshore zone, CPUE was 0.2 in
1995. Catch rate estimates were 0.1 in 2005, 1997, 2004, and 2002. CPUE was 0.0 in
1993, 1998, 1994, 1992, 1996, and 2003.

In May through August in Louisiana nearshore waters, CPUE was highest at 1.7
in 2002. CPUE was 1.2 in 1993, followed by 0.8 in 2005, 0.6 in 2004, and 0.3 in 1992.
Catch rate estimates were 0.0 in both 1994 and 2003.

From May through August in Louisiana offshore waters, CPUE was highest at
0.4 in 2004. CPUE was 1.0 in 1992. Catch rate estimates were 0.0 in 2005, 1994, 1998,
2002, 1993, 1995, 1996, 1997, 1999, 2000, 2001, and 2003.

In Louisiana nearshore waters during the September through December period,
CPUE was 0.8 in 2003. Catch rate estimates were 0.7 in both 2005 and 1993. CPUE
was 0.2 and 0.1 in 1992 and 2004, respectively. Catch rates were 0.0 in both 2002 and
2001.

In Louisiana offshore waters during this same time period (September through
December), Spanish mackerel CPUE was 0.0 in all years when sampling occurred.
These years include 1995, 1993, 2001, 2003, 2005, 1997, 1992, 2002, 1994, 1998, 1999,
and 2004.

In Alabama/Mississippi nearshore waters during January through April, CPUE
was 0.0 in all years sampled. These included 2005, 2002, 1993, 2003, and 2004.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest CPUE for Spanish mackerel was 0.1 in 2002. Catch rate estimates
were 0.0 for 2004, 2005, and 2003.
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During May through August in the Alabama/Mississippi nearshore zone, CPUE
was 0.3 in both 1993 and 1992. Catch rate estimates were 0.1 in both 2002 and 2003.
CPUE was 0.0 in 1994, 1996, 1998, 2001, 2004, and 2005.

In Alabama/Mississippi offshore waters from May through August, catch rate
estimates were 0.0 in all years sampled. These included 1994, 2004, 2003, 2002, 1993,
1998, 2001, and 2005.

During September through December in Alabama/Mississippi nearshore waters,
CPUE was highest at 0.7 in 1994. Catch rates were 0.3 in 2003, followed by 0.2 in
2002, 0.1 in 2001, and 0.0 in 2004, 2005, and 1992.

During the same time period (September through December), CPUE for Spanish
mackerel in Alabama/Mississippi offshore waters was 0.0 for all years when
observations were conducted. These included 2003, 2005, 2001, 2004, 1992, 1993, and
2002.

In Florida nearshore waters from January through April, CPUE was highest in
2004 at 0.2. Catch rate estimates were 0.0 in 2002, 1993, 1994, 1995, 1996, 2003, and
2005.

During January through April in the Florida offshore zone, Spanish mackerel
CPUE was not detectable. Catch rate estimates were 0.0 in 1996, 1995, 2005, 1994,
2002, 1993, 1997, 2003, and 2004.

From May through August for Florida nearshore waters, CPUE was 0.4 in 2005.
Estimated catch rates were 0.0 in 2002, 1993, 1994, 1995, and 2004.

For Florida offshore waters from May through August, CPUE was 0.0 in all
years when data were obtained. These included 1992, 1993, 1994, 1995, 1996, 2002,
2004, and 2005.

In the Florida nearshore zone during September through December, CPUE was at
0.1 in 1994. The catch rate estimate was 0.0 in 1995.

For Florida offshore waters during the same time period (September through
December), Spanish mackerel CPUE was 0.0 in all years assessed. These included

1992, 1994, 1995, 1996, 2001, and 2002.
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Vermilion Snapper

Vermilion snapper CPUE in kilograms per hour by year and state was low.
While low, this species occurred in each state area in at least one year.

CPUE off Texas for vermilion snapper was 0.1 in 2003, 2001, 1994, and 1995.
Catch rate estimates were 0.0 in 1998, 2005, 2002, 1999, 1997, 1992, 2004, 1993, 1996,
and 2000.

Similarly, CPUE off Louisiana was 0.1 in 1999, 1997, 1995, and 1998. CPUE
was 0.0 in 2002, 2004, 1992, 2001, 2005, 2000, 1994, 2003, 1993, and 1996.

Off Alabama/Mississippi vermilion snapper CPUE was highest at 0.4 in 1998.
For the remaining years, CPUE was 0.0. These years included 2001, 2002, 2004, 2003,
1992, 1993, 1994, 1996, and 2005.

In Florida waters CPUE was 0.2 in 2001. Catch rates were estimated at 0.0 in
1995, 2004, 1994, 1993, 2002, 1996, 2005, 1997, 1992, and 2003.

Vermilion snapper catch rate estimates in kilograms per hour by year, state and
depth strata were assessed. Detectable CPUE, while low, occurred exclusively in the
offshore zones of all state areas.

CPUE for vermilion snapper in the Texas nearshore strata was 0.0 in all years.
These included 1992, 1993, 1994, 1995, 1996, 1998, 2000, 2002, 2003, 2004, and 2005.

For Texas offshore waters, CPUE was 0.1 in 2003, 2001, 1994, and 1995. Catch
rate estimates were 0.0 in 1998, 2005, 2002, 1999, 1992, 1997, 2004, 1993, 1996, and
2000.

In the Louisiana nearshore area, vermilion snapper CPUE was 0.0 in all years
when sampling occurred. These included 2003, 1992, 1993, 1994, 2001, 2002, 2004,
and 2005.

In Louisiana offshore waters, catch rate estimates were 0.1 in 1999, 1997, 1995,
and 1998. CPUE was 0.0 in 2004, 1992, 2005, 2002, 2001, 2000, 1994, 2003, 1993, and
1996.
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For Alabama/Mississippi nearshore strata, CPUE was 0.0 for all years when
sampling occurred. These years included 1992 through 1994, 1996, 1998, and 2001
through 2005.

In the Alabama/Mississippi offshore zone, CPUE was highest in 1998, with a
value of 0.5. The remaining years had estimated catch rates of 0.0. These years
included 2001, 2002, 2004, 2003, 1992, 1993, 1994, and 2005.

In Florida nearshore waters, vermilion snapper CPUE was 0.0 in all years
sampled. These included 2002, from 1993 through 1996, and during 2003 through 2005.

In the Florida offshore zone, CPUE was highest at 0.2 in 2001. Catch rates were
0.0 in 2004, 1995, 1994, 1993, 2002, 1996, 2005, 1997, 1992, and 2003.

Vermilion snapper CPUE in kilograms per hour by year, state, depth and season
was examined. The May through August and September through December periods
experienced higher catch rates as compared with January through April. Again, no
detectable CPUE was observed in nearshore strata.

Estimated CPUE for vermilion snapper in Texas nearshore waters during January
through April was 0.0 in years when sampling occurred. These included 1992, 1993,
and 1994.

Similarly, for the Texas offshore zone during the same period (January through
April), CPUE was not detectable. Catch rate estimates were 0.0 in 2002, 1998, 2004,
1997, 1994, and 1996.

In Texas nearshore waters from May through August, catch rate estimates were
also 0.0 in all years assessed. These included 1992 through 1996, 1998, 2000, and 2002
through 2005.

During May through August in the Texas offshore zone, CPUE was 0.3 in 1995,
and 0.2 in 2003. Catch rate estimates were 0.1 in 2001, 1994, and 1998. CPUE was 0.0
in 2002, 1993, 2004, 1992, 1996, 1997, 1999, and 2005.

Vermilion snapper CPUE in Texas nearshore waters during September through
December CPUE was 0.0 in all years sampled. These years were 1992, 1993, 1996, and
2002.
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For Texas offshore waters during the same time frame (September through
December), CPUE was 0.1 in 2005. Catch rate estimates were 0.0 for 2003, 2002, 1999,
1992, 1997, 1995, 1994, 2001, 1993, 1996, 2000, and 2004.

In Louisiana nearshore waters during January through April, CPUE for vermilion
snapper was 0.0 in all years when sampling occurred. These included 1993, 2003, 2004,
and 2005.

During January through April in the Louisiana offshore zone, CPUE was 0.1 in
both 1992 and 2004. Catch rate estimates were 0.0 in 1997, 2002, 1998, 1994, 1993,
2003, 1995, 1996, and 2005.

In May through August in Louisiana nearshore waters, CPUE was not detectable.
Catch rate estimates were 0.0 in 1992 through 1994, and from 2002 through 2005.

From May through August in Louisiana offshore waters, CPUE was 0.3 in both
1995 and 1998. The catch rate estimate was 0.1 in 2002. CPUE was 0.0 in 2001, 2000,
2003, 1999, 1992, 1993, 1994, 1996, 1997, 2004, and 2005.

In Louisiana nearshore waters during the September through December period,
CPUE was 0.0 in all years were sampling occurred. These included 2003, 1992, 1993,
2001, 2002, 2004, and 2005.

In Louisiana offshore waters during this same time period (September through
December), CPUE was 0.1 in 1999, 1997, and 2005. Catch rate estimates were 0.0 in
2002, 1994, 2004, 2001, 1992, 2003, 1993, 1995, and 1998.

In Alabama/Mississippi nearshore waters during January through April, CPUE
was 0.0 in all years when observations were made. These included 1993, 2002, 2003,
2004, and 2005.

Similarly, in Alabama/Mississippi offshore waters during January through April,
CPUE for vermilion snapper was not detectable. Catch rate estimates were 0.0 in 2003,
2004, 2002, and 2005.

During May through August in the Alabama/Mississippi nearshore zone, CPUE
was 0.0 in all years assessed. These included 1992 through 1994, 1996, 1998, and 2001
through 2005.
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In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 1998, with a value of 0.5. Catch rate estimates were 0.0 in 2002,
1993, 1994, 2001, 2003, 2004, and 2005.

During September through December in Alabama/Mississippi nearshore waters,
vermilion snapper CPUE was 0.0 in all years sampled. These included 1992, 1994,
2001, 2002, 2003, 2004, and 2005.

Similarly, during the same time period from September through December, catch
rate estimates were 0.0 for all years when observations occurred. These included 2002,
2001, 2004, 2003, 1992, 1993, and 2005.

In Florida nearshore waters from January through April, CPUE was not
detectable. Catch rate estimates were 0.0 in 2002, 1993, 1994, 1995, 1996, 2003, 2004,
and 2005.

As above, during January through April in the Florida offshore zone, vermilion
snapper CPUE was 0.0 in all years sampled. These included 2004, 1994, 2005, 1995,
1997, 2002, 1996, 1993, and 2003.

From May through August for Florida nearshore waters, estimated catch rates
were 0.0 in all years when observation occurred. The years were 2002, 1993, 1994,
1995, 2004, and 2005.

For Florida offshore waters from May through August, CPUE was 0.1 in both
1995 and 1993. Catch rates were 0.0 in 2002, 1992, 1994, 1996, 2004, and 2005.

In the Florida nearshore zone during September through December, CPUE was
0.0 in both years sampled. These included 1994 and 1995.

For Florida offshore waters during the same time period (September through
December), vermilion snapper CPUE was 0.2 in both 2002 and 2001. Catch rate
estimates were 0.0 in 1995, 1996, 1994, and 1992.
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Invertebrates

Non-crustacean invertebrate CPUE in kilograms per hour by year and state was
analyzed. Generally, catch rates were higher in Florida and Alabama/Mississippi as
compared with Texas and Louisiana.

Invertebrate CPUE off Texas was highest at 1.9 in 2003. The catch rate value in
2001 was 1.6. CPUE was 1.5 in 1994, 2004, and 1996. Catch rates in 2002 and 2005
were 1.1 and 1.0, respectively. CPUE in both 1995 and 1998 was 0.9, followed by 0.6 in
1992, 1997, and 1993. Catch rate estimates were 0.4 in 1999, and 0.3 in 2000.

CPUE off Louisiana was highest in 2005, with a value of 1.6. CPUE was 1.5 in
2001, followed by 1.3 in 1998, 1.2 in 1995, and 1.0 in both 1992 and 1996. Catch rate
estimates were 0.9 in 2003, 2004, and 1999. CPUE was 0.8 in 1993, followed by 0.7 in
1997, 2002, and 1994. The lowest estimated catch rate was 0.2 in 2000.

Off Alabama/Mississippi invertebrate CPUE was highest in 1998, with a value of
4.2. Catch rates were 2.5 in 1992, followed by 1.9 in 1994, 1.8 in 1993, and 1.7 in 2004.
Catch rates in 2003 and 2002 were 1.1 and 1.0, respectively. For the remaining years
catch rates were below 1.0. CPUE was 0.5 in 2001, followed by 0.2 in both 2005 and
1996.

Florida experienced higher invertebrate catch rates, with highest CPUE occurring
in 1997, with a value of 4.3. CPUE was 3.7 in 2004, followed by 3.3 in 1992, 3.2 in
1996, and 2.8 in 1993. Estimated catch rates were 2.6 in 2002, followed by 2.0 in 1995,
and 1.6 in both 2005 and 1994. CPUE was 1.4 in 2003, and 1.2 in 2001.

Invertebrate catch rate estimates in kilograms per hour by year, state and depth
strata are presented below. Generally, catch rates were higher in nearshore waters off
Texas and Louisiana as compared with offshore strata. Off Alabama/Mississippi and
Florida, CPUE was similar between near and offshore zones.

In the Texas nearshore strata, invertebrate CPUE was highest in 2005, with a
value of 7.6. CPUE in 1998 was 4.8, followed by 2.7 in 1996, and 2.2 in 1994.
Similarly, catch rates were 1.8 in both 1995 and 2003. CPUE was 1.4 in 1993, followed
by 1.3 in 2002, 1.2 in 2004, and 0.7 in both 2000 and 1992.



213

For Texas offshore waters, CPUE was highest in 2003, with a value of 2.0.
Catch rates in both 2001 and 2004 were 1.6. CPUE was 1.5 in 1994, followed by 1.1 in
both 1996 and 2002, 0.9 in 2005, and 0.8 in 1995. Similarly, catch rate estimates were
0.6 in 1992, 1998, and 1997. CPUE was 0.5 in 1993, and 0.4 in 1999. The lowest
CPUE was 0.1 in 2000.

In the Louisiana nearshore area, CPUE was highest at 2.9 in 2005. Catch rate
estimates were 2.5 and 2.3 in 1994 and 1993, respectively. CPUE was 1.1 in 2004,
followed by 1.0 in 2001, 0.9 in 1992, 0.8 in 2003, and 0.6 in 2002.

For Louisiana offshore waters, the highest invertebrate catch rate occurred in
2001, with a value of 1.5. CPUE was 1.3 in 1998, followed by 1.2 in 1995, and 1.0 in
1992, 1996 and 2003. For the remaining years, catch rate estimates were below 1.0.
CPUE was 0.9 in both 2004 and 1999. Catch rate estimates were 0.7 in 1997, 2002, and
2005. Similarly, CPUE was 0.6 in both 1994 and 1993. The lowest catch rate value was
0.2 in 2000.

For Alabama/Mississippi nearshore strata, CPUE was highest at 3.5 in 1998.
Catch rate estimates were 2.8 and 2.2 in 1992 and 1994, respectively. CPUE was 2.1 in
2004, followed by 1.7 in 2002, 1.3 in 2003, and 0.6 in 1993. The catch rate value was
0.51n 2001. CPUE was 0.2 in both 2005 and 1996.

In the Alabama/Mississippi offshore zone, CPUE was highest in 1998, with a
value of 4.3. Catch rate estimates were 4.1 in 1993, and 2.1 in 1992. CPUE was 2.1 in
1992, followed by 1.7 in 2004, 1.4 in 1994, and 1.0 in 2003. For the remaining years,
CPUE was less than 1.0. Catch rate estimates were 0.8 in 2002, followed by 0.5 in 2001,
and 0.2 in 2005.

In Florida nearshore waters, invertebrate CPUE was highest at 4.0 in 1996.
CPUE was 3.9 in 2004, followed by 3.6 in 1994, 3.5 in 1993, and 2.0 in 2002. Catch
rate estimates were 1.4 in 1995, and 1.2 in 2003. The lowest CPUE was 1.1 in 2005.

In the Florida offshore zone, CPUE was highest at 4.3 in 1997. Catch rate
estimates were 3.6 in 2004, followed by 3.3 in 1992, and 3.1 in both 1996 and 2002.
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CPUE was estimated at 2.4 in 1993, followed by 2.3 in 1995, 1.8 in 2003, 1.7 in 2005,
and 1.3 in 1994. The lowest catch rate estimate was 1.2 in 2001.

Invertebrate CPUE in kilograms per hour by year, state, depth and season was
examined. CPUE was typically higher in May through August, followed by September
through December. Florida had higher CPUE in the January through April period as
compared with other state areas.

In Texas nearshore waters during January through April, invertebrate CPUE was
highest at 1.2 in 1993. Catch rate estimates were 0.5 and 0.3 in 1992 and 1994,
respectively.

For the Texas offshore zone during the same period (January through April),
CPUE was highest in 2004, with a value of 0.9. CPUE was 0.8 in 1996, followed by 0.7
in 1994, 0.5 in 2002, and 0.4 in 1998. The lowest estimated catch rate was 0.3 in 1997.

In Texas nearshore waters from May through August, highest invertebrate CPUE
was at 4.8 in 1998. Catch rate estimates were 3.7 and 2.8 in 1994 and 2002,
respectively. CPUE was 2.0 in 1993, followed by 1.9 in 2003, 1.8 in 1995, 1.6 in 2005,
and 1.2 in both 1996 and 2004. Catch rates for the remaining years were below 1.0.
CPUE was 0.9 in 1992, and 0.7 in 2000.

During May through August in the Texas offshore zone, highest CPUE was
observed in 2003, with a value of 2.6. CPUE was 2.3 in 2001. Catch rate estimates
were 2.0 in both 1994 and 1995. Similarly, CPUE was 1.8 in both 2004 and 1996.
CPUE was 1.5 in 2002, followed by 1.4 in 1997, and 1.0 in both 1998 and 1992. The
remaining years had catch rates of less than 1.0. CPUE was 0.9 in 2005, followed by 0.7
in 1993, and 0.5 in 1999.

Invertebrate CPUE in Texas nearshore waters during September through
December was highest at 11.9 in 1996. Catch rate estimates for the remaining years
were relatively low. CPUE was 2.0 in 1992, followed by 0.8 in 2002, and 0.6 in 1993.

For Texas offshore waters during the same time frame (September through

December), CPUE was 1.0 in both 2004 and 2003. Catch rate estimates were 0.6 in both
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2005 and 1995. CPUE was 0.4 in 1996, 1993, 1992, and 2002. CPUE was 0.3 in 1994,
1999, and 2001. Catch rate estimates were 0.2 and 0.1 in 1997 and 2000, respectively.

In Louisiana nearshore waters during January through April, invertebrate CPUE
was highest in 1993, with a value of 1.4. CPUE was 0.8 in 2004, followed by 0.3 in
2003, and 0.1 in 2005.

During January through April in the Louisiana offshore zone, highest CPUE was
0.7 in 1996. CPUE was 0.5 in 1993, 2004, and 2002. Similarly, catch rate estimates
were 0.4 in 1994, 2003, 1998, and 2005. CPUE was 0.3 in 1997, followed by 0.2 in
1992, and 0.1 in 1995.

In May through August in Louisiana nearshore waters, CPUE was highest in
1994, with a value of 2.5. CPUE was 2.4 in 1993, followed by 1.6 in both 2005 and
2003, 1.0 in 2004, and 0.5 in 1992. The lowest catch rate estimate was 0.3 in 2002.

From May through August in Louisiana offshore waters, the highest invertebrate
CPUE occurred in 1998, with a value of 4.3. Catch rate estimates were 2.4 and 2.0 in
2003 and 2001, respectively. CPUE was 1.7 in 1999, and 1.6 in 2004. Estimated catch
rates were 1.4 in 1996, 1993, and 2002. CPUE was 1.2 in both 1995 and 1994, followed
by 1.1 in 2005, 0.6 in 1997, and 0.2 in 2000. The lowest invertebrate CPUE was
observed in 1992, with a value of 0.1.

In Louisiana nearshore waters during the September through December period,
highest CPUE was 10.7 in 2005. Catch rate estimates in 2004 and 1993 were 6.5 and
3.7, respectively. CPUE was 1.7 in 1992, followed by 1.0 in 2001, and 0.7 in both 2002
and 2003.

In Louisiana offshore waters during this same time period (September through
December), CPUE was highest in 2004, with a value of 2.2. CPUE was 1.9 in 1992,
followed by 1.7 in 1995, 1.2 in 2001, and 1.0 in 1998. Catch rate estimates of 0.8 were
observed in both 1997 and 1993. Similarly, CPUE was 0.7 in 1999, 2003, and 2005.
Catch rate estimates were 0.5 in 2002, and 0.4 in 1994.
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In Alabama/Mississippi nearshore waters during January through April, the
highest CPUE occurred in 2004, with a value of 3.1. Catch rate estimates were 1.1 in
both 2003 and 2002. CPUE in 2005 was 0.3. The lowest CPUE was 0.2 in 1993.

During this same period (January through April) in Alabama/Mississippi offshore
waters, the highest invertebrate CPUE was 1.4 in 2003. CPUE was 0.8 in 2002,
followed by 0.7 in 2004, and 0.2 in 2005.

During May through August in the Alabama/Mississippi nearshore zone, the
highest invertebrate CPUE was 5.2 in 1992. Catch rate values were 3.5 and 2.5 in 1998
and 2004, respectively. CPUE was 2.4 in 2002, followed by 2.3 in 1994, 1.4 in 2001,
and 1.3 in 2003. Catch rate estimates were 0.6 in 1993, followed by 0.4 in 2005, and 0.2
in 1996.

In Alabama/Mississippi offshore waters from May through August, highest
CPUE occurred in 2004, with a value of 6.3. CPUE was 4.5 in 1993, followed by 4.3 in
1998, 1.4 in 1994, 1.3 in 2003, and 1.1 in 2002. Catch rate estimates were 1.0 and 0.4 in
2001 and 2005, respectively.

During September through December in Alabama/Mississippi nearshore waters,
highest CPUE was 1.7 in 1992. Catch rate estimates were 1.6 in 2003, followed by 0.8
in 2002, and 0.6 in both 2004 and 1994. CPUE was 0.5 in 2001, and 0.2 in 2005.

During the same time period from September through December, the highest
CPUE in Alabama/Mississippi offshore zone occurred in 1992, with a value of 2.1. The
catch rate estimate was 0.7 in 2004. CPUE was 0.5 in both 1993 and 2003, followed by
0.4 in 2001, 0.3 in 2002, and 0.2 in 2005.

In Florida nearshore waters from January through April, CPUE was highest in
2004 at 4.0. CPUE was 3.8 and 1.9 in 1996 and 1995, respectively. The estimated catch
rate was 1.8 in 2002. Similarly, CPUE was 1.2 in 2003, 1993, and 2005. The lowest
catch rate was 1.0 in 1994.

During January through April in the Florida offshore zone, invertebrate CPUE
was highest in 1997 at 4.3. CPUE was 3.8 in 2004, and 3.2 in 2002. Estimated catch
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rates were 3.0 in 1996, followed by1.8 in 2003, 1.6 in both 2005 and 1993, 1.5 in 1995,
and 1.3 in 1994.

From May through August for Florida nearshore waters, CPUE was highest at
7.3 in 1993. Estimated catch rates were 5.8 in 1994, followed by 3.5 in 2004, 2.4 in
2002, and 1.1 in 2005. The lowest CPUE was 0.9 in 1995.

For Florida offshore waters from May through August, CPUE was 6.0 in 1995.
Estimated catch rate values were 3.4 in 1993, followed by 3.0 in 2002, 2.7 in 2005, 2.2
in 1996, and 2.0 in 2004. For the remaining years, CPUE was less than 1.0. Catch rate
estimates were 0.8 in 1994, and 0.3 in 1992.

In the Florida nearshore zone during September through December, CPUE was
highest at 5.2 in 1994. The estimated catch rate was 1.1 in 1995.

For Florida offshore waters during the same time period (September through
December), invertebrate CPUE was highest in 1992, with a value of 18.5. Catch rate
estimates were relatively low for the remaining years. CPUE was 3.4 in 1996, followed

by 1.7 in 1994, 1.2 in 2001, 0.8 in 1995, and 0.5 in 2002.

Crustaceans

Non-penaeid shrimp crustacean CPUE in kilograms per hour by year and state
was assessed. Catch rates were higher in Florida and Alabama/Mississippi as compared
with Texas and Louisiana.

CPUE off Texas was highest at 7.6 in 1996. Catch rate estimates were 6.7 and
5.6 in 2001 and 1994, respectively. CPUE was 5.0 in 2003, followed by 4.1 in 1993, 3.6
in 2005, and 3.5 in 2002. For the remaining years catch rates were below 3.5. CPUE
was 3.4 in 2004, followed by 3.2 in 1992, 2.9 in 1997, and 2.8 in 1995. Catch rate
estimates were 2.6 in both 1999 and 1998. The lowest CPUE was 1.2 in 2000.

CPUE off Louisiana was highest in 1994, with a value of 7.1. CPUE was 6.9 in
2001, followed by 4.8 in 2003, 3.4 in both 2000 and 1992, and 3.3 in 1993. Catch rates
were 3.1 in 2004, 1998, and 2002. CPUE was 2.4 in 1999, followed by 2.3 in 1997, and
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2.1 1in 2005. For the remaining years, catch rates were below 2.0. CPUE was 1.6 in
1995, and 1.5 in 1996.

Off Alabama/Mississippi crustacean CPUE was highest at 14.6 in 1998. Catch
rate estimates were 9.3 in 1992, followed by 5.9 in 1994, 5.4 in 1993, and 4.9 in 2003.
Catch rates were 4.5 and 4.2 in 2004 and 2001, respectively. CPUE was 3.4 in 2002,
and 3.1 in 2005. The lowest catch rate was 1.3 in 1996.

Florida experienced slightly higher catch rates, with highest CPUE occurring in
1997, with a value of 9.3. CPUE was 8.8 in 1992, followed by 8.5 in 2005, 7.8 in 2003,
and 7.5 in 2002. Estimated catch rates were 5.7 in 1993, followed by 5.6 in 1996, 3.8 in
2004, and 3.6 in 1995. CPUE was 3.0 in 1994, and 2.6 in 2001.

Crustacean catch rate estimates in kilograms per hour by year, state and depth
strata are presented below. Higher catch rates were typically observed in the offshore
zone for Texas, Louisiana and Alabama/Mississippi. For Florida, the nearshore zones
had higher CPUE as compared with the offshore strata during most years.

In the Texas nearshore strata, crustacean CPUE was highest in 1996, with a value
of 10.9. Catch rate estimates were 5.5 in 1993, followed by 5.3 in 1994, 4.3 in 1998, 4.2
in 1995, and 3.3 in 2003. CPUE was 3.1 in 2005, followed by 2.6 in 2000, 1.4 in 1992
and 1.0 in 2004. The lowest estimated catch rate was 0.8 in 2002.

For Texas offshore waters, CPUE was estimated at 6.7 in both 2001 and 1996.
Catch rates in 1994 and 2003 were 5.6 and 5.1, respectively. CPUE was 4.0 in 1993,
followed by 3.9 in both 2004 and 1992, 3.7 in 2005, and 3.6 in 2002. For the remaining
years, catch rates were below 3.0. CPUE was 2.9 in 1997, followed by 2.7 in 1995, 2.6
in 1999, 2.5 in 1998, and 0.8 in 2000.

In the Louisiana nearshore area, CPUE was highest in 1992, with a value of 4.4.
Catch rate estimates were 3.9 in 1993, and 3.7 in 1994. Catch rates were 1.4 in 2004,
followed by 1.2 in 2005, 1.0 in both 2003 and 2002. The lowest CPUE was 0.7 in 2001.

For Louisiana offshore waters, the highest catch rate estimate occurred in 1994,
with a value of 7.1. CPUE was 7.0 in 2001, followed by 5.0 in 2003, 3.6 in 2004, and
3.4 in 2000. Catch rate estimates were 3.2 in 1993, and 3.1 in both 2002 and 1998.
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Similarly, CPUE was 2.8 in both 1992 and 2005. Catch rate estimates were 2.4 in 1999,
followed by 2.3 in 1997, 1.6 in 1995, and 1.5 in 1996.

For Alabama/Mississippi nearshore strata, crustacean CPUE was highest in 1992,
with a value of 11.3. Catch rate estimates were 5.7 and 4.1 in 1998 and 1994,
respectively. CPUE was 3.6 in 2004, followed by 2.8 in 2002, 2.4 in 2003, and 2.0 in
1993. Catch rate estimates were 1.4 in 2001, and 1.3 in 1996. The lowest CPUE was
0.7 in 2005.

In the Alabama/Mississippi offshore zone, CPUE was highest at 16.8 in 1998.
Catch rates values were 12.0 in 1993, and 9.3 in 1994. CPUE was 7.4 in 1992, followed
by 6.1 in both 2001 and 2003, 4.6 in 2004, and 3.6 in 2002. The lowest catch rate
occurred in 2005, with a value of 3.5.

In Florida nearshore waters, crustacean CPUE was highest at 14.6 in 2005.
CPUE was 11.0 in 2003, followed by 10.8 in 2002, 7.4 in 1993, and 4.6 in 1996. Catch
rate estimates were 4.0 in 1995, and 2.9 in 2004. Lowest CPUE was observed in 1994,
with a value of 2.8.

In the Florida offshore zone, CPUE was highest at 9.3 in 1997. Catch rate
estimates were 8.8 and 7.2 in 1992 and 2005, respectively. CPUE was 5.7 in 1996,
followed by 4.8 in 2002, 4.6 in 1993, 4.2 in 2004, and 3.5 in 1995. Catch rate estimates
were 3.1 in 1994, and 2.6 in 2003. The lowest CPUE was 2.3 in 2003.

Crustacean CPUE in kilograms per hour by year, state, depth and season was
examined. Higher CPUE was observed in May through August and from September
through December in Texas, Louisiana and Alabama/Mississippi in both near and
offshore zones. In Florida nearshore water higher CPUE in January through April was
observed. In offshore waters, detectable CPUE (> 0.1) was prevalent in all seasons.

In Texas nearshore waters during January through April, crustacean CPUE was
highest at 5.3 in 1993. Catch rate estimates were 2.9 and 0.9 in 1994 and 1992,

respectively.
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For the Texas offshore zone during the same period (January through April),
CPUE was highest in 2004, with a value of 2.4. CPUE was 2.3 in 1996, followed by 2.2
in 1994, 1.4 in 1998, and 1.3 in 1997. The lowest estimated catch rate was 0.5 in 2002.

In Texas nearshore waters from May through August, highest crustacean CPUE
occurred in 1996, with a value of 12.6. Catch rate estimates were 7.7 and 7.0 in 1994
and 1993, respectively. CPUE was 4.7 in 2005, followed by 4.3 in 1998, 4.2 in 1995,
3.4 in 2003, 2.6 in 2000, and 2.2 in 1992. Catch rates were 1.8 in 2002, and 1.0 in 2004.

During May through August in the Texas offshore zone, highest CPUE was
reported in 1996, with a value of 9.7. CPUE in 2001 was 9.4, and 7.1 in both 2003 and
1994. Catch rate estimates were 5.6 in both 1997 and 1995. Similarly, estimated catch
rates were 5.1 in 2002 and 1993. CPUE was 4.8 in 1998, followed by 4.7 in 2004, 4.3 in
2005, 4.1 in 1992, and 3.5 in 1999.

Crustacean CPUE in Texas nearshore waters during September through
December was highest at 3.3 in 1992. Catch rate estimates for the remaining years were
relatively low. CPUE was 1.4 in 1993, followed by 1.0 in 1996, and 0.4 in 2002.

For Texas offshore waters dur