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Abstract

The United States is a major importer of spiny lobster, importing over 88,000 tons (over
194 million Ibs) over the past 10 years, worth an estimated $2.27 billion dollars. The
United States imports over 90% of the spiny lobster harvested in South and Central
America and the Caribbean countries. The major exporters to the United States are the
Bahamas, Brazil, Honduras and Nicaragua. All of these exporting countries have some
form of minimum size requirement, but they are not standardized and enforcement is
severely lacking. Therefore, NOAA Fisheries Service in coordination with the
Caribbean, South Atlantic, and Gulf of Mexico Fishery Management Councils is
considering minimum conservation standards on imports to curtail the flow of undersized
lobster harvested in foreign countries. Eliminating the primary market for undersized
lobster is expected reduce the harvest of undersized animals and increase the spawning
stock biomass and long-term potential yield within the pan-Caribbean spiny lobster
fishery.



FISHERY IMPACT STATEMENT

This integrated document contains all elements of the Plan Amendment, Final
Environmental Impact Statement (FEIS), Initial Regulatory Flexibility Analysis (IRFA),
Regulatory Impact Review (RIR), and Social Impact Assessment (SIA)/Fishery Impact
Statement (FIS).

Actions within this Amendment/EIS will improve the status of the spiny lobster stock
pan-Caribbean by providing an incentive for foreign nations to implement conservation
standards designed to protect the spawning stock and therefore the reproductive ability of
the spiny lobster population. Additionally, further protections will be provided to
undersized lobsters, and berried (egg-bearing) females.

The combined economic benefits of this Amendment would be larger minimum-sized
imported lobsters with greater market value and enhanced long-run domestic and foreign
revenues, profits and incomes that derive from a biologically and economically improved
resource. Further, economic benefits of this Amendment would be improved domestic
and foreign revenues, profits and incomes that derive from a biologically and
economically improved resource.

This Amendment is expected to adversely affect cultural traditions and social networks of
organized groups and communities that engage in the illegal importation of Caribbean
spiny lobster. Furthermore, the same combination of actions is expected to beneficially
affect cultural traditions and social networks of groups and communities that engage in
the legal importation of Caribbean spiny lobsters.

xi



1.0 EXECUTIVE SUMMARY

Fisheries for spiny lobster (Panulirus argus) exist throughout its range in the Caribbean
and tropical western Atlantic. Foreign and U.S. scientists and fisheries managers all
concur the Caribbean spiny lobster is fully exploited or over-exploited in much of its
range (Cochrane and Chakalall 2001). Spiny lobsters are being harvested below the
respective Continental and Caribbean U.S. minimum size limits; this is adversely
impacting recruitment throughout Florida and the Caribbean because of the distribution
and dispersal of larvae during their long larval phase. A reduction of effort on undersized
lobster and a more comprehensive enforcement tool would increase spawning stock
biomass and increase potential yield. The lobster seafood industry has even recognized
this fact and has asked respective governments to address the illegal harvest and
exportation of undersized lobster tails to the United States.

This Amendment/EIS will examine two actions with various alternatives to restrict
imports of spiny lobster into the United States to minimum conservation standards to
achieve an increase in the spawning biomass of the spiny lobster stock and increase long-
term yields from the fishery. Limiting Caribbean spiny lobster imports to a uniform
minimum size that protects juvenile spiny lobsters would help stabilize the reproductive
potential of the Caribbean spiny lobster by reducing the amount of juvenile spiny lobster
mortality in foreign fisheries. Such action would result in the harvest of larger lobsters in
exporting countries and approximately 50 percent of these larger lobsters will be capable
of spawning, thus increasing the probability of dispersal of Caribbean spiny lobster larvae
throughout the species’ range. Scientists state that the harvest of juvenile tails in other
Caribbean countries impacts the sustainability of U.S. lobster stocks because these
harvesting countries produce the parental stocks and larvae for the U.S. stocks. In other
words, if you destroy brood stock off the coast of Latin America, you effectively destroy
the fisheries of other countries, regardless of the management schemes in those countries.
This animal is an example of a shared resource in that it has no national boundaries
because of its dependency on the ocean currents for its larval distribution.

Action 1 is intended to improve the status of the spiny lobster stock pan-Caribbean by
providing an incentive for foreign nations to implement conservation standards designed
to protect the spawning stock and therefore the reproductive ability of the spiny lobster
population. The most effective means for creating this incentive is to improve NOAA
law enforcement’s (LE) capabilities in preventing undersized lobster from being imported
to the United States and eliminating the market for undersized lobster tails. By
implementing an import restriction on size, LE will be more capable of tracking
undersized lobster shipments and developing criminal cases against suspected importers
of undersized lobster, thus eliminating the market for undersize lobster tails.

Action 2 is designed to: 1) provide further protections to undersized lobsters, and 2)
protect berried (egg-bearing) females. If any importation conservation standards are to
have the desired effect, then the trade in “lobster meat” must be stopped to close the
potential loophole of harvesting undersize lobster, processing it into meat, and then
making it available in the market. Unshelled lobster tail meat shipped in its bulk raw



form cannot be accurately measured and this practice has been performed by
unscrupulous lobster exporters / importers to thwart law enforcement’s efforts to regulate
a minimum size. The protection of berried females (or those that were, prior to being
stripped) is imperative if the minimum conservation sizes are implemented in order to
protect the spawning stock biomass; if no protections are afforded to the females as they
are actively reproducing, then all benefits from increasing the spawning stock biomass
have been lost. Both of these actions will aid in increasing the spawning stock biomass
and protecting the spiny lobster resource.

2.0 INTRODUCTION

This FEIS/Amendment 4 to the Spiny Lobster Fishery Management Plan (FMP) of
Puerto Rico and the U.S. Virgin Islands, and Amendment 8 to the Spiny Lobster Fishery
Management Plan of the Gulf of Mexico and South Atlantic will modify all three
Councils’ FMPs to restrict spiny lobster imports into the United States to minimum
conservation standards to achieve an increase in spawning stock biomass and increase
long-term yield from the fishery.

2.1 Background

The Caribbean spiny lobster (Panulirus argus) has a relatively long planktonic larval
phase, which is referred to as the puerulus stage. Planktonic larvae are widely dispersed
by ocean currents before they settle and recruit to a specific habitat. The long larval
duration for spiny lobsters accounts for connectivity from their source areas to their
settlement areas. Recruitment is dependent on environmental conditions, such as
temperature and salinity, and on the availability of spawning adults, which is influenced
by fishery factors, such as fishing pressure and minimum size limit compliance. These
fishery factors can be affected by having an adequate regulatory program to protect spiny
lobster (e.g., size limits and protections for berried females) and having adequate
enforcement of the program. Studies also have shown local gyres or loop currents in
certain locations could influence the retention of locally spawned larvae. In addition,
benthic structures such as coral reefs may disturb the flow of water and lead to the
settlement of larvae in a particular location (Lee et. al. 1994).

Most of the Caribbean spiny lobster research has been conducted on the Florida
population, but the interconnectivity issue also has been studied in the Caribbean region
and is recognized and discussed in the Caribbean Council’s Spiny Lobster Fishery
Management Plan. Caribbean spiny lobster ranges throughout the western Atlantic
Ocean from North Carolina to Brazil, including Bermuda, the Bahamas, and all of the
Caribbean and Central American areas in between (Herrnkind 1980). DNA analysis
indicates a single stock structure for the Caribbean spiny lobster (Lipcius and Cobb,
1994; Silberman and Walsh 1994) throughout its range.

Some Caribbean spiny lobster fisheries managed by other countries (i.e., Brazil,
Nicaragua, and Ecuador) are reportedly heavily exploited. These countries export
millions of pounds of lobsters to the United States that are at or below their mean size at
reproduction. Overexploiting spiny lobster stocks in foreign fisheries could jeopardize



the abundance and structure of U.S. stocks because the larval recruitment of U.S. stocks
is dependent on the reproductive potential of stocks managed by other countries. The
potential for overfishing the Caribbean spiny lobster is relatively high because a lucrative
market exists for all sizes of this species. Approximately 90 percent of the Caribbean
spiny lobster marketed in the United States is harvested by foreign fisheries managed by
Central and South America countries.

Limiting Caribbean spiny lobster imports to a uniform minimum size that protects
juvenile spiny lobsters would help stabilize the reproductive potential of the Caribbean
spiny lobster by reducing the amount of juvenile spiny lobster mortality in foreign
fisheries. Such action is expected to result in the harvest of larger lobsters in exporting
countries and approximately 50 percent of these larger lobsters will be capable of
spawning, thus increasing the probability of dispersal of Caribbean spiny lobster larvae
throughout the species’ range. Scientists state that the harvest of juvenile tails in other
Caribbean countries impacts the sustainability of U.S. lobster stocks because these
harvesting countries produce the parental stocks and larvae for the U.S. stocks. In other
words, if you destroy brood stock off the coast of Latin America, you effectively destroy
the fisheries of other countries, regardless of the management schemes in those countries.
This animal is an example of a shared resource in that it has no national boundaries
because of its dependency on the ocean currents for its larval distribution.

There are two main issues associated with addressing the importation of undersize
lobsters. First is the importation of lobsters which are below the domestic size limits, and
concurrently the mean size at sexual maturity, which were legally harvested in another
nation’s waters. Second is the importation of lobsters below the domestic size limit,
which were illegally harvested in violation of harvest restrictions in other nations. This
second activity is already illegal, as the Lacey Act prohibits the importation of lobster
harvested in violation of the laws of another nation.

Establishing a minimum size for imports would address both of these issues. By
restructuring the importation of lobsters smaller than the domestic size limit, it will
severely limit, if not eliminate, the market for legally and illegally harvested undersized
lobster. This is expected to serve as an incentive for countries that do not currently have
such measures to implement consistent size limits in order to protect juvenile lobster.

Establishment of a uniform minimum size for spiny lobsters imported to the U.S. would
assist law enforcement officers in restricting illegal product in the market. The “big four”
exporters to the United States are the Bahamas, Brazil, Honduras, and Nicaragua. All
these countries have some form of minimal size limit for the Caribbean spiny lobster, but
unfortunately this size limit is not standardized. Furthermore, exporting countries do not
have the law enforcement resources to effectively monitor shipments to the United States.

The United States imports millions of dollars of undersized lobster each year. Most of
these imports go undetected because of the enforcement loopholes that exist for
international poachers. These loopholes include: (a) the lack of a U.S. minimal size limit
that is applicable for all imports; (b) the use of secretive codes to disguise the undersized



lobster tail shipments; (c) the increased use of “trans-shipments through countries of
convenience” (i.e. shipping illegal product thru countries that have weaker lobster laws
and changing the country of origin to avoid investigators); and (d) shipping the illegal
tails to U.S. ports, where inspectors are not as savvy to the lobster smuggling issues.

Minimum size limits are typically used to protect the breeding stock in a fishery, and are
often defined at a size that will allow individuals in a population the opportunity to breed
at least once before being subject to harvest. The 3 inch (7.6 cm) carapace length (CL)
minimum size limit restriction on imports that is currently being considered by the three
regional Fishery Management Councils and NOAA Fisheries Service would provide
about 50 percent of spiny lobsters the opportunity to spawn at least once before they can
be landed by a fishery (Lyons et al. 1981). As an indication of the importance of
establishing a minimum import size close to the size at maturity for spiny lobster, each
Caribbean spiny lobster measuring 3” CL typically produces about 300,000 eggs per
clutch. However, a more recent study demonstrates the potential difficulty in
determining the size at maturity for spiny lobster. Bertelsen and Matthews (2001)
compared spiny lobster fecundity between adjoining populations of spiny lobster in
Florida. The authors found those lobsters in the heavily fished Florida Keys fishery
reproduced at a smaller size than those in the sanctuary of the Dry Tortugas National
Park. Lobsters from the fishery less than 70 mm (2.75 inches) were found to produce
eggs, whereas very few lobsters less than 80 mm (3.15 inches) CL and none less than 70
mm CL produce eggs in the sanctuary population.

Current U.S. regulations for the Caribbean, established in 1983, prohibit the possession of
egg-bearing females, and established a minimum size limit (3.5 inches) in terms of
carapace length. The Caribbean Fishery Management Council rejected a minimum
weight limit because of difficulty of weighing spiny lobsters at sea.

NOAA'’s Office of Law Enforcement strongly recommends an import restriction include
a minimum size limit that utilizes a tail weight measured in ounces (using carapace and
tail length conversions). All spiny lobsters will be required to be landed with the shell
attached. The landing limit will be converted to a minimum weight limit range (in
ounces and grams), noting that Florida Fish and Wildlife Commission scientists have
published conversion tables that could be used to determine the most applicable length
and weight requirements. The implementation of a minimum weight in ounces is critical
for NOAA law enforcement as the seafood industry, processes, packs, ships, exports,
imports, and sells lobster tails by weight. In addition, U.S. Customs’ entry documents
and the seafood industry’s sales, storage and bills of lading documents typically include
the tail weights (in ounces), making this measurement an effective enforcement tool to
track undersized lobster, even after it enters the U.S. port.

Preliminary discussions with all three regional Fishery Management Councils and the
state of Florida indicate broad support for a minimum size landing limit restriction on
Caribbean spiny lobster imports. The intent is to maintain an open line of dialogue with
all parties throughout the fishery management plan amendment process to ensure any



problems or issues that surface as the proposed action is developed are satisfactorily
addressed.

Since 2003, an effort has been underway to establish a U.S. minimal size limit that would
be applicable to spiny lobster imports. This effort has been supported by the U.S.
Department of Justice, NOAA’s Office of Law Enforcement, Southeast Region, three
regional Fishery Management Councils and, recently, by some leading seafood industry
corporations, which realize the spiny lobster fishery is being decimated throughout the
Caribbean basin. The United States has other existing restrictions on seafood imports
involving American lobster, imported swordfish and imported tuna.

There are about 45 species of spiny lobsters species (commonly called rock lobster) in the
family Palinuridae throughout the world with several occurring in the Caribbean basin.
The Caribbean spiny lobster (P. argus; aka red lobster tail and Florida spiny lobster) is
the predominant species making up approximately 95 percent of the lobster harvested and
marketed in the Caribbean basin countries (i.e., Florida, Central America (Atlantic side),
Bahamas, and Brazil). Symmetrical spots on the tail segments and unique markings on
the tail fins of this species make it morphologically distinguishable from other species.

Spiny lobsters that originate from the Caribbean basin are tailed, sorted by weight,
packed in 10-pound boxes, and shipped to the United States for consumption. Based on
law enforcement officer’s experiences in inspecting these boxes, the contents are
exclusively one species (Caribbean spiny lobster). This is true for the Central American
countries (Atlantic side), the Caribbean Island countries and Florida. Brazil poses a
slight problem because it mixes Caribbean spiny lobster with P. lauvicauda in some
shipments that are exported to the United States. However, Brazilian authorities have
identified the problem and are attempting to implement a rule that would change this
practice and would require species to be isolated before packing.

NOAA'’s Office of Law Enforcement, Southeast Region, has made several significant
Lacey Act cases involving undersized lobster (w/ Honduras, Nicaragua, Bahamas, and an
ongoing one with Brazil). These cases typically are criminal and are rather complex in
nature due to the need for cooperation with foreign governments, poorly written foreign
laws, and the millions of dollars of illegal proceeds. A U.S. minimum restriction
applicable to spiny lobster imports would greatly assist law enforcement and federal
prosecutors to stem the illegal and profitable flow of undersized imports into the U.S.
markets.

International

In an international fishery like that of spiny lobster, “consensus” on addressing concerns
is important, as are U.S. efforts to engage other countries in negotiations/agreements.
FAO/WECAFC has organized five workshops on spiny lobster in cooperation with most
regional agencies and institutions, dealing with various projects: Belize City, Belize
(1997); Merida, Mexico (1998, 2000, and 2006); and Havana, Cuba (2002). A
representative from the Caribbean Council attended all the workshops. A staff member
of NOAA Fisheries Service’s Southeast Region attended the 2006 workshop in Merida.



The 2006 Merida workshop was divided into two parts. The first part occurred
September 19- 27, and was attended by senior scientists from lobster producing nations.
The second part occurred September 28-29, and was attended by senior fishery managers,
senior scientists, representatives from the fishing and processing industry, and selected
lobster importers. The objectives of the workshop were: (1) to review and update the
assessments of the status of Caribbean spiny lobster at national and regional levels and to
consider the current levels of exploitation and recent trends in the fishery; and (2) to
evaluate the nature and severity of current problems in the fishery, including the number
of undersized lobster being caught and exported.

The workshop sought regional agreement by senior fishery managers on strategies to
address problems and to ensure optimal and sustainable use of the resource. Senior
scientists and senior decision makers of the following lobster producing nations
participated in the workshop: Antigua and Barbuda, Bahamas, Belize, Brazil, Colombia,
Costa Rica, Cuba, Dominican Republic, France on behalf of Guadeloupe and Martinique,
Haiti, Honduras, Jamaica, Mexico, Nicaragua, Turks and Caicos, United States, and
Venezuela. The senior fishery managers carefully considered and adopted the report of
the senior scientists. In keeping with the recommendation to allow about 50 percent of
the stock to reach maturity, the national representatives agreed to a minimum harvest size
of 74 mm (2.91 inches) cephalothorax length. Nations with minimum size limits greater
than 76 mm were encouraged to retain the larger minimum size limits because of the
additional conservation and economic benefits they provide. In addition to the minimum
size limit, it was agreed that managing fishing mortality also is necessary to achieve
sustainable use of the resource. It was further agreed that countries that already have
minimum size limits in place should take action to implement and enforce them
effectively to reduce the currently high catches of juveniles in order to protect and allow
the species to rebuild throughout its range.

More recently, at a Regional workshop on the lobster fisheries in Central America held in
Managua, Nicaragua, December 10-11, 2007, sponsored by OSPESCA, the delegates
representing Central American fishery management agencies, artisanal fishers, industry,
and other institutions developed an 18 point workshop accord, which addressed, among
other things, a minimum harvest size for lobster tails of 140 mm (5.5 inches). The accord
also recognized industry practices and determined for commercial purposes, each box
must have an average tail weight of five ounces with a range of 4.5 to 5.5 ounces. A 5.5
inch tail length and 4.5 oz weight equate to a 3.0 inch carapace length.

2.2 Management History

Gulf of Mexico and South Atlantic

The original Fishery Management Plan (FMP) from the Gulf of Mexico and South
Atlantic Fishery Management Councils was written in 1982. It states “The Fishery
Conservation and Management Act (FCMA) requires that stocks be managed throughout
their range to the extent practicable” and “There may be a relationship between spiny




lobster stocks in the Caribbean, South Atlantic and Gulf of Mexico regions” (pg. 7-1). A
definition of the fishery is also provided:

“The spiny lobster fishery consists of the spiny lobster, Panulirus argus, and other
incidental species of spiny lobster (spotted spiny lobster, P. guttatus; smooth

tail lobster P. laevicauda; Spanish lobster, Scyllarides aeguinoctialis and S.
nodifer), which inhabit or migrate through the coastal waters of and the Fishery
Conservation Zone (now known as the exclusive economic zone (EEZ)) of the
Gulf of Mexico and South Atlantic Fishery Management Council areas and which
are pursued by commercial and recreational fishermen” (pg. 12-1).

The original FMP analyzed several different potential minimum sizes, ranging from 2.75
to greater than 3 inches CL. Ultimately, the smaller minimum sizes were not used for
biological reasons as they would not protect the spawning stock. The larger sizes were
deemed to cost the fishery too much economically and socially, therefore, the 3 inch CL
was chosen.

In multiple places within the FMP, the importation of undersized lobster was noted as a
concern. Under the description of alternative optimum yields it was noted:

“The characteristics of demand for lobster indicate preferences for the smaller-
sized animals; in fact, market forces would endanger spiny lobster stocks because
the greatest preference in the New York wholesale market (Exhibit 9-3) is for
animals less than 3.0 inches CL, sizes at which reproduction has not yet occurred.
(All of these smaller-sized lobsters are imported)” (pg. 12-4).

Further, under the possible alternatives that were not preferred, a prohibition on the
import of undersized spiny lobster is listed. The rationale for not proposing the ban was
two-fold. First, there was concern that changes in the import market, which supplies
approximately 90% of the lobsters consumed in the United States, could have significant
affects on the price-size relationship, though the magnitude of the change on the retail
market could not be estimated. Second, the nations harvesting Caribbean spiny lobster
were uncomfortable about the impact of import restrictions on international relationships

(pg. 12-35).

Since the 1980’s the FMP has been amended consistent with new requirements of the
Magnuson-Stevens Act, but those amendments have not affected the Caribbean nations
regarding the minimum import size for spiny lobster.

Caribbean

The original FMP for the Caribbean was written in 1981. It acknowledges the need to
manage spiny lobster throughout its range and interrelated stocks could be managed as a
unit or in close coordination. The plan further acknowledges that “conclusive data
regarding genetics between various geographic areas...not available...establishment of
an international coalition will eventually be necessary to effectively manage this
migratory species throughout its range” (pg. 5). The plan addresses only the species P.



argus where it is limited to the geological platforms of Puerto Rico and the Virgin Islands
essentially inside the 100-fathom isobath. It continues “these shelf areas include not only
the Commonwealth of Puerto Rico and the territory of the Virgin Islands, but also the
entire chain of the British Virgin Islands. The lobster population recognizes none of
these political entities nor the limits of territorial seas” (pg. 6).

The stock unit is defined as:

“The question of whether or not biologically distinct stocks of P. argus may be
identified is not resolved. For purposes of this plan three biological assessment
areas (distinguished by their user groups and geography) were assumed; (1)
Puerto Rico, (2) St. Thomas and St. John, and (3) St. Croix. A single optimum
yield isestablished. There is nominally one species and the source(s) of
recruitment are not verified” (Section 4.2)”.

The original FMP analyzed several different potential minimum sizes, ranging from 2.75
to greater than 3.5 inches CL. As in the Gulf of Mexico and S. Atlantic FMP, the smaller
minimum sizes were eliminated because they would not protect the spawning stock. The
larger sizes were deemed to cost the fishery too much economically and socially,
therefore, the 3.5 inch CL was chosen (see below for rationale for differences in
minimum size between the 2 FMPs).

Similar to the Gulf of Mexico and S. Atlantic FMP, the Caribbean FMP mentions the use
of an import ban of undersized lobster as a method to improve the stocks status. Under
“Recommendations to the Secretary of Commerce” the FMP states:

“It is recommended that the Secretary of Commerce undertake whatever action
may be necessary and appropriate to immediately prohibit the importation into
the U.S. Virgin Islands and Puerto Rico of undersized (less than 3.5 inches CL)
or berried spiny lobsters and of spiny lobster tails of less than 6 oz. total weight”
(Section 5.1).

In addition, under this section, the Secretary of Commerce is asked to adopt an action
plan to work with other Caribbean nations to enact conservation and management
measures consistent with those adopted by the Caribbean FMC with regard to spiny
lobster and other species.

As with the S. Atlantic and Gulf of Mexico FMP, since the 1980’s the Caribbean FMP
has been amended consistent with new requirements of the Magnuson-Stevens Act, but
those amendments have not affected the above definitions or the minimum size
regulations of the spiny lobster fishery.



3.0 PURPOSE AND NEED

Foreign and U.S. scientists and fisheries managers all concur the Caribbean spiny lobster
is fully exploited or over-exploited'in much of its range (Cochrane and Chakalall 2001).
Spiny lobsters are being harvested below the respective Continental and Caribbean U.S.
minimum size limits and below the size at first maturity; this is adversely impacting
recruitment throughout Florida and the Caribbean because of the distribution and
dispersal of larvae during their long larval phase. A reduction of effort on undersized
lobster and more comprehensive enforcement would increase spawning stock biomass
and increase potential yield. The lobster seafood industry has even recognized this fact
and has asked respective governments to address the harvest and exportation of
undersized lobster tails to the United States.

This Amendment/EIS will examine various alternatives to restrict imports” of spiny
lobster into the United States to minimum conservation standards to achieve an increase
in the spawning biomass of the spiny lobster stock and increase long-term yields from the
fishery.

40 MANAGEMENT ALTERNATIVES

The management alternatives section is divided into two actions. The first action will
examine various morphometric values that imported spiny lobster would be required to
meet. The morphometric values in Action 1 provide an easily measurable requirement
that can be used by fishermen, importers, and law enforcement to ensure compliance.
The second action examines other import restrictions, which will further protect the spiny
lobster stock and close any potential loopholes that may be exploited in an effort to
circumvent minimum size restrictions.

4.1  Action 1: Minimum Size Limits for Spiny Lobster (Panulirus argus)
Imported into the United States

A. Alternative 1 (No Action Alternative) — Do not establish minimum size limit
restrictions on spiny lobster imported into the U.S.

Under the no action alternative, imports would be subject to the management
and regulations of the exporting country and violations of those regulations
would be pursued through the Lacey Act.

! Fully exploited means the act of employing to the greatest possible advantage; over-exploited means
exploited to the point of diminishing returns

? For the purpose of this amendment/EIS the term “import” (A) means to land on, bring into, or introduce
into, or attempt to land on, bring into, or introduce into, any place subject to the jurisdiction of the United
States, whether or not such landing, bringing, or introduction constitutes an importation within the meaning
of the customs laws of the United States; but

(B) does not include any activity described in subparagraph (A) with respect to fish caught in the U.S.
exclusive economic zone by a vessel of the United States" (16 U.S.C. 1802 (22)).



B. Preferred Alternative 2 — No person in the U.S. would be allowed to import

a spiny lobster (Panulirus arqus), as follows:

1.

Any spiny lobster of less than 5 ounces tail weight (5 ounces is defined as
a tail that weighs 4.2 — 5.4 ounces). If the imported product does not meet
this minimum weight requirement, the person importing the lobster can
demonstrate compliance by showing that the product imported satisfies the
tail length requirement, or that it was harvested from an animal that
satisfied the minimum carapace length requirement of:
a. Greater than 3.0 inches (7.62 cm) carapace length if the animal is
whole.
b. Greater than or equal to 5.5 inches (13.97 cm) tail length if only
the tail is present.

In Puerto Rico and the U.S. Virgin Islands: Any spiny lobster of less than
6.0 ounces tail weight (6 ounces is defined as a tail that weighs 5.9 — 6.4
ounces). If the imported product does not meet this minimum weight
requirement, the person importing the lobster can demonstrate compliance
by showing that the product imported satisfies the tail length requirement,
or that it was harvested from an animal that satisfied the minimum
carapace length requirement of:
a. Greater than or equal to 3.5 inches (8.89 cm) carapace length if the
animal is whole.
b. Greater than or equal to 6.2 inches (15.75 cm) tail length if only
the tail is present.

C. Alternative 3 — No person would be allowed to import into the U.S.. including

Puerto Rico and the U.S. Virgin Islands, any spiny lobster (Panulirus argus)

of less than 5 ounces tail weight (5 ounces is defined as a tail that weighs 4.2 —

5.4 ounces).

If the imported product does not meet this minimum weight requirement, the
person importing the lobster can demonstrate compliance by showing that the
product imported satisfies the tail length requirement, or that it was harvested
from an animal that satisfied the minimum carapace length requirement of:

a. Greater than 3.0 inches (7.62 cm) carapace length if the animal is
whole.

b. Greater than or equal to 5.5 inches (13.97 cm) tail length if only
the tail is present.

Comparison of Action 1 Alternatives

Fisheries for spiny lobster (Panulirus argus) exist throughout its range in the Caribbean
and tropical western Atlantic. The Western Central Atlantic Fishery Commission
(WECAFC) held workshops in 2000 and 2002 regarding the management of the spiny
lobster fisheries in the WECAFC region and the scientific committee from that workshop
concluded that spiny lobster are fully exploited to over-exploited throughout its entire
range. [NOTE: WECAFC is part of the Food and Agriculture Organization (FAO) and
was established pursuant to FAO’s Constitution. It is advisory only and has no
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regulatory powers, unlike other Regional Fisheries Management Organizations such as
the International Commission for the Conservation of Atlantic Tunas (ICCAT).]

Several genetic studies have been conducted on spiny lobster in the Caribbean since the
1990’s. The consensus from these experiments is that the spiny lobster population
appears to be interconnected throughout the Caribbean with the possibility of a semi-
isolated subpopulation in part of Brazil. Despite the somewhat limited information
regarding the Caribbean as a whole, based on scientific studies, the U.S. population is
very likely dependent on recruitment from other areas (Lyons et al. 1981, Acosta et. al.
1997).

The alternatives in Action 1, other than the status quo, are intended to eliminate the
largest market for undersize spiny lobster (the U.S.) and provide an incentive for foreign
nations that do not have minimum conservation standards to implement conservation
standards which will improve the status of the spiny lobster stock in the U.S. and
throughout the Caribbean. The most effective means for creating this incentive is to
improve law enforcement (LE) capabilities for preventing undersized lobster from being
imported to the United States. By implementing an import restriction on size, LE will be
more capable of tracking undersized lobster shipments and developing cases against
suspected importers of undersized lobster. Under existing laws (most notably the Lacey
Act), LE must develop an extensive record and work in coordination with foreign nations
when attempting to develop a case against an importer. This is often a very complicated
and difficult process to coordinate. By changing the domestic laws to place conservation
standards on imported lobster, this amendment/EIS will help protect lobster stocks, as
well as provide a better tool for LE officials to deter the importation of undersized
lobster.

Due to the complexity of the spiny lobster industry and the high volume of international
trade, the alternatives provide a number of means for determining whether an individual
lobster is indeed undersized. Preferred Alternative 2 and Alternative 3 are structured
the same, but alter the minimum size depending on the location of importation (i.e., into
the U.S. or the U.S. Caribbean). Table 4.1.1 lists each alternative and the associated
minimum possession limits for the alternative. The multiple minimum size
morphometrics (i.e., carapace length, tail length, and tail weight) provided in each
alternative are intended to provide an understandable and practical size restriction for
each component of the industry. For example, the use of carapace length (CL) is
currently what fishermen, while at sea, use to verify if an individual lobster is indeed
legal (Figure 4.1.1). Tail length (TL) is used by some fishermen while at sea; for
example, Gulf of Mexico and South Atlantic fishermen in the EEZ who possess a tailing
permit. The tail weight (TW) is used by processors, importers, and exporters. Law
enforcement agents would use CL and TL for inspections at sea and dockside as is the
current practice, while TW would be used in examining imports if either Preferred
Alternative 2 or Alternative 3 were chosen.

Importers would be required to meet the minimum weight conservation standard
identified in the alternatives. However, if the imported product does not meet the
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minimum weight requirement, the person importing the lobster can demonstrate
compliance by showing that the product imported satisfies the equivalent tail length
requirement, or that it was harvested from an animal that satisfied the equivalent
minimum carapace length requirement.

Figure 4.1.1. A measurement of the c

arapace length

» PR e
o -

on a spiny lobster.

Table 4.1.1. Alternatives with respective morphometric requirements for spiny lobster

importation.
. Carapace . Tail Weight/
Alternative Length Tail Length Industry Allowances

1 N/A N/A N/A
> 3.0 inches > 5.5 inches >4.2 0z U.S.; > 5.9 oz Caribbean/

5 U.S.;>3.5 U.S.;>6.2 U.S -5 o0z weights=4.2 - 5.4 oz,
inches in the inches Caribbean - 6 0z weights = 5.9 -

Caribbean Caribbean 6.4 oz.
3 > 3.0 inches > 5.5 inches = 4.2 07/

5 oz weights =4.2 - 54 oz

The intent of this amendment is to utilize the tail weight in deterring under-sized lobster
imports as that is the unit of measure the industry utilizes as it markets, imports, stores,
transports, and sells this product. Spiny lobster is rarely, if ever, imported or marketed in
the U.S. as a whole animal, but instead as frozen tails. Standard industry practice for
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overseas spiny lobster processing is to separate, sort, and box the tails by their tail weight
prior to shipping. In addition, U.S. Customs’ entry documents and the seafood industry’s
sales, storage and bills of lading documents typically include the tail weights (in ounces),
making this measurement an effective enforcement tool to track undersized lobster, even
after it enters the U.S. port. It is estimated over 99% of spiny lobster product enters the
U.S. in this fashion (P. Raymond, NOAA OLE, pers. comm.).

Additionally, there was a December 2007 workshop with delegates from Central
American fishery management agencies, artisanal fishers, and industry held in Managua,
Nicaragua (OSPESCA). The delegates developed an 18 point workshop accord which
contained recommendations for minimum conservation standards including a minimum
harvest size for tails of 140 mm and a minimum tail weight of 4.5 ounces. For the
commercial industry, this translates into each shipping box having an average tail weight
of 5 ounces with a range from 4.5 to 5.5 ounces.

However, the 4.5 ounce tail weight recommendation was not based on scientific
conversions from the recommended 140 mm tail length, but was instead based on
industry practice of sorting and shipping. Tables 4.1.2 and 4.1.3 provide conversions
from carapace length to tail length and tail weight based on Matthews et al. (2003). If we
examine the 140 mm (5.5 inch) tail length recommendation, we see it is derived from one
standard deviation of the mean for a 3.0 inch (76.2 cm) carapace length animal (table
4.1.3, in green). Therefore, if a tail length recommendation is based on one set of
scientific standards, all conversions from the carapace length should be based on that
same standard. Therefore, the appropriate tail weight to be used for a 3.0 inch carapace
length animal would be a 4.15 ounce tail weight (Table 4.1.3, in yellow). This, like the
tail length recommendation is based on one standard deviation from the mean for the
measurements of a 3.0 inch carapace length animal. For the purpose of simplifying this
requirement, the weight has been rounded to one decimal place to make the requirement a
4.2 ounce tail weight. For imports to the U.S. Caribbean, similar conversions from a 3.5
inch CL animal yield a minimum TW of 5.9 ounces and a TL of 6.2 inches (Table 4.1.3,
in turquoise).

Therefore, in an effort to accommodate industry practices this amendment defines the 5
ounce tail as ranging from 4.2 to 5.4 ounces and a 6 ounce tail as ranging from 5.9 to 6.4
ounces. This allows industry to maintain their sorting and packaging practices while
instituting the minimum tail weight conservation standard based on scientific
conversions.

The use of this scientific standard has already been applied in the current regulations for
the Gulf and South Atlantic joint FMP for spiny lobster. The Gulf and South Atlantic
FMP allows lobsters to be tailed while at sea if the vessel has the appropriate tailing
permit. The minimum size for tails to be legal is 5.5 inches, which is derived from one
standard deviation of tail length for a 3.0 inch carapace length animal (Table 4.1.3 in
yellow). Using the one standard deviation approach, it is expected that 84.13% of all 3.0
inch carapace length animals would be legal based on their tail length and tail weight
measurements at 5.5 inches and 4.2 ounces, respectively.
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Table 4.1.2. CL and average TL and TW conversions (metric and English conversions;

Matthews, pers. Comm.)

Carapace length Tail weight | Tail length Carapace length Tail weight Tail length
(mm) Q) (mm) (in) (02) (in)
76.2 122.8 142.5 3.00 4.34 5.61
82.6 153.5 153.4 3.25 5.42 6.04
88.9 188.0 164.2 3.50 6.64 6.46
Table 4.1.3. CL measurements with converted TL and TW for animals minus 1 SD
(metric and English conversions; Matthews, pers. Comm.)
Carapace length Tail weight | Tail length Carapace length Tail weight Tail length
(mm) ) (mm) (in) (02) (in)
76.2 117.6 139.9 3.00 4.15 5.51
82.6 143.2 149.6 3.25 5.06 5.89
88.9 168.3 158.4 3.50 5.94 6.24

Alternative 1 would not establish restrictions on spiny lobster imports. Preferred
Alternative 2 would require all imported lobster to have a TW of 4.2 ounces or greater if
imported to the U.S.; for those lobsters imported to the U.S. Caribbean, a lobster must
have a TW of 5.9 ounces or greater. Because weighing tails at sea is difficult, fishermen
would continue to use the CL and TL measurements as appropriate for their region or
country to ensure compliance with the legal requirements. Law enforcement officials
would have the ability to use those same measurements for at sea and dockside
enforcement while utilizing the appropriate TW measurement for enforcement of
imported lobster tails. Due to the scientific variation of lobster tail weight, an importer
may demonstrate compliance with the minimum conservation standards by providing
documentation that an animal that does not meet the TW requirement meets the TL or CL
measurement.

Alternative 3 would require all imported lobster to have a TW of 4.2 ounces or greater
regardless of the port of entry into the U.S. This alternative would function similarly to
Preferred Alternative 2 with fishermen using the CL and TL measurements and LE
utilizing those measurements plus the TW. However, there is some concern in the U.S.
Caribbean that there may be a loss of the conservation standards with the use of this
single size approach. The U.S. Caribbean has a more restrictive conservation standard on
spiny lobster (i.e., a minimum landing size of 3.5 inches) than does the continental U.S.
The loss in conservation would be seen through the creation of a loophole where products
may be claimed as imports even if they are not in an effort to circumvent local laws.
Similarly, law enforcement may lose some of its ability in enforcing local laws because
of the allowance of smaller lobster through the import market. In weighing these
differences between Preferred Alternative 2 and Alternative 3, it appears that requiring
imports to meet the minimum conservation standards of the domestic port of entry would
provide more benefits than one standard set of standards. Therefore, Preferred
Alternative 2 would be more beneficial than Alternative 1 or Alternative 3.
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4.2  Action 2: Implement Other Import Restrictions on Spiny Lobster

A. Alternative 1 (No Action Alternative) — Do not have other restrictions on the
importation of spiny lobster.

Under the no action alternative for Action 2, imports would be subject to the
management and regulations of the exporting country and violations of those
regulations would be pursued through the Lacey Act.

B. Preferred Alternative 2 - Do not allow the importation of spiny lobster tail
meat which is not in whole tail form with the exoskeleton attached; and do not
allow the importation of spiny lobster with eggs attached or importation of
spiny lobster where the eggs, swimmerets, or pleopods have been removed or

stripped.

C. Alternative 3 - Do not allow the importation of spiny lobster tail meat which is
not in whole tail form with the exoskeleton attached

D. Alternative 4 - Do not allow the importation of spiny lobster with eggs
attached or importation of spiny lobster where the eggs. swimmerets, or
pleopods have been removed or stripped.

Comparison of Action 2 Alternatives

If no protections are afforded to the females as they are actively reproducing, then all
benefits from increasing the spawning stock biomass have been lost. The alternatives
considered in Action 2, other than the no action alternative, are designed to: 1) provide
further protections to undersized lobsters, and 2) protect berried (egg-bearing) females.
Both of these actions will aid in accomplishing the purpose of this amendment/EIS, to
increase the spawning stock biomass of the spiny lobster population.

Appendix A of this document provides copies of documents obtained from LE officials
used in their investigations of undersize spiny lobster imports. Of particular interest to
this action is the document on page 2 of the appendix dated 8/16/2000. In this document
the seller inquires whether a buyer is interested in “approx 800-900 Ibs of lobster meat.”
This inquiry is made one day after the seller informs the buyer of a “lot of pressure on
tails under 5 0z.” (page 1 Appendix A). Likely, there was intent to circumvent the laws
regarding minimum sizes for any country and to continue bringing in illegal product
regardless of how that was achieved. If any importation conservation standards are to
have the desired effect, then the trade in “lobster meat” must be stopped to close the
potential loophole of harvesting undersize lobster, processing it into meat, and then
making it available in the market. Figure 4.2.1 illustrates what is meant by “lobster
meat.”

15



Figure 4.2.1. An example of lobster tail meat without the exoskeleton attached.

The protection of berried females (or those that were, prior to being stripped) is also
imperative if the minimum conservation sizes are implemented in order to protect the
spawning stock biomass (Figure 4.2.2 and 4.2.3). Action 1 will help achieve an increase
in the spawning stock biomass of spiny lobsters; if no protections are afforded to the
females as they are actively reproducing, then all benefits from increasing the spawning
stock biomass have been lost. Therefore, the alternatives in Action 2 are supportive of
those in Action 1 and will further the conservation of the spiny lobster population.

Figure 4.2.2. A berried (egg-bearing) female.

The pleopods or swimmerets
are still attached
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Figure 4.2.3. Examples of lobster tails that have been clipped to remove the pleopods or
swimmerets and a stripped tail.

Alternative 1, No Action, would not implement any further conservation standards for
imported lobster. Preferred Alternative 2 would prohibit the importation of lobster tail
meat. For the purposes of this action, lobster tail meat means that meat which is not in
whole tail form with the exoskeleton attached or still part of a whole lobster. If this
alternative is selected, significant loopholes with the minimum size limit would be
eliminated. Preferred Alternative 2 also prohibits importation of berried females or
those females who have been obviously stripped of their eggs by removing the eggs,
clipping the swimmerets, or removing the pleopods. Individual animals that have been
stripped of their eggs or who have had their swimmerets or pleopods removed are easily
identified by law enforcement officials once the tail is thawed and the underbelly
inspected (P. Raymond, NOAA OLE, pers. comm.). Thus, a restriction on their
importation would further the goal of this amendment/EIS in increasing the spawning
stock biomass of the spiny lobster population.

Alternatives 3 and 4 would achieve similar goals as Preferred Alternative 2, but not to
the same extent. These two alternatives are obviously derivatives of Preferred
Alternative 2 and would implement only one or the other restriction of prohibiting
lobster tail meat or berried females. While both are viable alternatives for achieving an
increase in the spawning stock biomass of spiny lobster, Alternative 3 and 4 are not as
comprehensive as Preferred Alternative 2.

Alternative 1 would maintain the regulations that exist under the Caribbean FMP and the
South Atlantic/Gulf of Mexico FMP. Preferred Alternative 2 would require all
imported lobster to comply with domestically equivalent regulations such that no berried
lobsters, or stripped (clipped) lobsters or lobster meat would be allowed for importation
into the U.S. Alternative 3 and 4 are some derivation of Preferred Alternative 2, but
not as comprehensive. Therefore, Preferred Alternative 2 would be more beneficial
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than Alternatives 3 and 4, and all would be more beneficial than Alternative 1 in
increasing the spawning stock biomass and protecting the spiny lobster resource.

4.3  Alternatives Considered but Rejected

During the development of this Amendment /EIS no alternatives were considered and
then rejected. However, there were modifications to the alternatives as various iterations
of the Amendment/EIS were developed.

Action 1 Modifications

Action 1 has maintained various morphometric size limit restrictions for imports
throughout the development of the document. There were changes in the exact
measurements of these limits based on insight provided by spiny lobster biologists and
the peer-reviewed literature of spiny lobster. Specifically, the changes occurred to the
minimum weight limit required for lobsters and the language used to delineate the 2
different sets of morphometrics used in the alternatives.

The minimum weight limit has been identified in various iterations as 4.15, 4.5, and the
current 4.2 ounces. Using the Matthews et al. (2003) paper, the direct derivative for tail
weight from a 3 inch carapace length animal rounded to 2 decimal places is 4.15 ounces,
hence that measurements use in the original document. However, industry practice is to
sort tails based on whole ounce categories plus or minus 0.5 ounces. Therefore, it was
deemed most appropriate to use a minimum tail weight of 4.5 ounces based on the 4.15
ounce conversion for industry’s ease. It was later determined that it would be more
appropriate to use the direct conversion based on best available science, while rounding
to a single decimal place, hence the current 4.2 ounce minimum weight.

The other change in Action 1 was in regards to the language used to identify the 2
differing sets of morphometrics to be used for spiny lobster imports. The Caribbean
FMC has a different minimum carapace length requirement for the spiny lobster fishery
of Puerto Rico and the USVI (3.5”). There was very strong opinion in the US Caribbean
that any import should meet those same requirements in the U.S. Caribbean. Therefore, a
different set of morphometric minimum size limits were developed based on the 3.5 inch
carapace length.

In an effort to delineate what size limit an imported lobster would be required to meet,
language was developed to include the U.S. Caribbean (Puerto Rico and the USVI) and
the continental U.S. A number of issues were identified in using the wording of
“Continental U.S.” as this created a loophole for importers to trans-ship spiny lobster
products through Hawaii, Alaska, and other U.S. territories, thereby bypassing the
minimum import requirements. Therefore, the language now used in the alternatives
includes all of the U.S. except Puerto Rico and the USVI where the minimum import
sizes are based on the 3.5 inch carapace length.
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5.0 AFFECTED ENVIRONMENT

5.1 Physical Environment

The Caribbean Sea is an interior sea formed by a series of basins lying to the east of
Central America and separated from the North American Basin of the Atlantic by an
island arc 2,500 nautical miles long which joins the Florida Peninsula to the north coast
of Venezuela. This arc is demarcated by the Greater Antilles (Cuba, Jamaica, Hispaniola,
and Puerto Rico) and the Lesser Antilles (the Virgin Islands, Guadeloupe, Martinique, St.
Lucia, Barbados, and Trinidad).

Contained between the 10" and 30™ degrees of north latitude, this interior sea has an
elliptical form. The long northwest-southeast axis is 2,200 nautical miles and the short
axis is 900 nautical miles. The total area of the Caribbean Basin is 4,320,000 km?,
divided into two unequal parts: 1) the Gulf of Mexico (1,700,000 km?) and 2) the
Caribbean Sea (2,600,000 km?); separated by the Yucatan Peninsula and Cuba between
which flows the Yucatan Channel (60 nautical miles wide and 2000 m deep).

The Gulf of Mexico is a simple depression including an extended peripheral continental
shelf representing more than one-third of the surface area of the Gulf, and a central basin
whose maximum depth is 3800 m. The continental shelf is rich in oil-bearing strata. The
Gulf of Mexico opens on the North American Basin by the single opening of the Straits
of Florida, between the tip of Florida, the north coast of Cuba, and the Bahamas
Archipelago. The width of the channel is 30-50 nautical miles and its greatest depth is
800 m.

As a seismic and volcanic region, the Caribbean has a much more complex topography
and has numerous openings into the North American Basin. The Jamaican Ridge,
running from Cape Gracias a Dios to Jamaica and Hispaniola, divides the Caribbean into
two sections-one in the northwest, the other southeast, communicating across a 1500 m
sill which is 20 nautical miles wide at 100m. The northwest basin is itself divided in two
by the Cayman Ridge, which from the southwest point of Cuba runs toward, without
reaching it, the Gulf of Honduras. Between the Gulf of Mexico and the Cayman Ridge
lies the Yucatan Basin, of which the central part is 4700 m deep. At its western extremity
it communicates freely at depth of more than 5000 m with the second basin, the Cayman
Basin. In the eastern part of the Cayman Basin, between the southwest point of Cuba and
against the Cayman Ridge lies a narrow trench 7680 m deep.

The southeast basin, more extensive than the northwest, is in turn subdivided into three
by two ridges (Beata and the Aves), having a mostly north-south orientation, parallel to
the general direction of the Lesser Antilles. Between the Jamaica and Beata Ridges lies
the Colombian Basin, more than 4000 m deep. Between the Beata and Aves Ridges is
the Venezuelan Basin which has depths between 4000 and 5000 m; and the Grenada
Basin, with a depth of more than 3000 m, is held between the Aves Ridge and the chain
of the Lesser Antilles. Because the Beata Ridge does not reach the north coast of
Colombia, the Colombian and Venezuelan Basins exchange freely at depths of 1600 m.
The main exchanges between the Caribbean and the North American Basin are: 1) the
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Windward Passage between the southeast of Cuba and the northwest part of Haiti, with a
depth of 1650 m and a width of 12 nautical miles; and 2) the Anegada Passage, prolonged
by the Virgin Islands Passage, with a depth of 1800 m and a length of 8 nautical miles,
enabling the Atlantic to communicate with the Venezuelan Basin.

The channels between the islands of the Lesser Antilles are all of the order of a depth of
1000 m. Outside of the Greater Antilles chain, to the north of Puerto Rico and
Hispaniola, lies the Puerto Rico trough, which has a maximum depth of 8648 m. This
maximum depth is found no more than 200 km from a peak in Hispaniola, which reaches
3175 m for a relief of about 11,823 m in less than 200 km.

The Caribbean Basin is entirely in the tropical Atlantic. The mean annual temperature is
near 25° C and seasonal variations are small. The winds, the eastern sector
predominating, are tied to the trade wind system of the Northern Hemisphere. In the Gulf
of Mexico in winter there is a rather marked northern component. Precipitation is 500
mm annually in the east and southeast Caribbean, 500-1000 mm annually over the Gulf
of Mexico, and 2000 mm annually in the southwest part of the Caribbean (Tchernia
1980).

5.2  Biological Environment

5.2.1 Spiny Lobster (Panulirus argus)

The Caribbean spiny lobster (P. argus) populates the western Atlantic Ocean, Caribbean
Sea, and Gulf of Mexico ranging from Bermuda down to Brazil (Herrnkind 1980; Figure
5.2.1). Distribution and dispersal of P. argus is determined by the long planktonic larval
phase, called the puerulus, during which time the infant lobsters are carried by the
currents until they become large enough to settle to the bottom (Davis and Dodrill 1989).
As the lobsters begin metamorphosis from puerulus to the juvenile form, the ability to
swim increases and they move into shallow, near shore environments to grow and
develop.
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Figure 5.2.1. Distribution of spiny lobster (P. argus)
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Young benthic stages of P. argus will typically inhabit branched clumps of red algae
(Laurencia sp.), mangrove roots, seagrass banks, or sponges where they feed on
invertebrates found within the microhabitat. In contrast to the social behavior of their
older counterparts, the juvenile lobsters are solitary and exhibit aggressive behavior to
ensure they remain solitary. The inhabitation of macroalgae by the juvenile lobsters
provides protection to the vulnerable individuals from predators while providing easy
access to food sources (Marx and Herrnkind 1985).

Individuals two to four years old exhibit nomadic behavior emigrating out of the shallows
and moving to deeper, offshore reef environments. Once in the adult phase, Caribbean
spiny lobsters are thigmotactic and tend to enter social living arrangements aggregating in
enclosed dens. Shelter environments may include natural holes in a reef, rocky outcrops,
or artificially created environments (Lipcius and Cobb 1994).

As adults in the offshore environment, Caribbean spiny lobsters support commercial,
recreational, and artisanal fisheries throughout their geographic range (Davis and Dodrill
1989). Given the wide distribution of Panulirus argus from Bermuda down to Brazil, it
is hard to determine a definitive stock structure for this species. There are a multitude of
currents and other factors that influence the movement of water throughout the range of
P. argus. The long duration that lobsters spend in the larval stage, traveling by the
currents severely impairs the ability of scientists to determine a stock structure. More
recent work with DNA may be useful in determining some sort of stock structure for the
Caribbean spiny lobster (Lipcius and Cobb, 1994), however the extensive larval phase
may also limit this tool as it takes few successful migrants to homogenize the gene pool
(Silberman and Walsh 1994). Studies have also shown that the presence of local gyres or
loop currents in certain locations could influence the retention of locally spawned larvae.
In addition, benthic structures such as coral reef may disturb the flow of water and lead to
the settlement of larvae in a particular location (Lee, et al. 1994).

The general anatomy of Panulirus argus conforms to the typical decapod body plan
consisting of five cephalic and eight thoracic segments fused together to form the
cephalothorax. The carapace, a hard shield- like structure, protects this portion of the
body and is often the part of the lobster measured and used as a standard to determine
organism length. All the segments bear paired appendages that serve in locomotion,
sensory, or both (Phillips, Cobb and George, 1980). From the head of the lobster, the
appendages are ordered starting with the first antennae, second antennae, mandibles, first
maxillae, and second maxillae. There are five pairs of walking legs called pereiopods
and a six-segmented tail. The antennae function primarily to obtain sensory information
by chemoreception, as do the dactyls of the walking legs and the mouthparts involved in
handling food. Lobsters have great visual ability, achieved through the use of their
paired, lateral compound eyes. In addition, highly distributed superficial hairs detect
water movements (Ache and Macmillan, 1980).
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Figure 5.2.2: Morphology of Panulirus argus (Lipcius and Cobb, 1994).

Gills are the main organs used by lobsters for respiration. The rate of oxygen
consumption in P. argus is dependent upon the temperature, the degree of crowding
within the den, feeding and size of the lobster; oxygen consumption is not determined by
the concentration of the oxygen in the water as some studies show that oxygen uptake
remained the same in both hypoxic and aerated water (Phillips, Cobb and George, 1980).

Food Habits

Once P. argus settles out from the planktonic phase and enters the seagrass and
macroalgae nursery habitat, their diet consists of small gastropod mollusks, isopods,
amphipods and ostracods, most of which can be found in or within close proximity to the
lobster’s algal shelter. Studies suggest that as the abundance of food declines in and
around their algae habitat, lobsters forage more frequently and thus have more frequent
contact with conspecifics. Aggressive behavior in the juvenile lobsters, which at this
time live solitarily, has been observed as a means of enforcing territoriality. The
consequence of increased aggressive interactions as well as a declining food source is
thought to induce the nomadic emigration from the algal nursery environment to off
shore reef environments (Marx and Herrnkind, 1985).

During the adult and juvenile phases, the Caribbean spiny lobster will rest in shelters
during daylight hours and emerge in the evening to forage for food. Adult lobsters are
key predators in many benthic habitats with their diets consisting of slow-moving or
stationary bottom-dwelling invertebrates including sea urchins, mussels, gastropods,
clams and snails (Lipcius and Cobb, 1994). Juvenile lobsters also forage at night and will
eat a similar diet of invertebrates, only smaller individual prey. During feeding, prey
organisms are seized and maneuvered using the anterior periopods or maxillipeds, while
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the mandibles carry out mechanical digestion and are capable of crushing hard mollusk
shell (Herrnkind, et. al. 1975). Little is known about the dietary requirements of the
larval phase, plankton sized lobsters.

Larger animals such as sharks and finfish frequently prey upon adult Caribbean spiny
lobsters. Studies indicate that Caribbean spiny lobsters are highly selective of the dens
they choose to live in and the location of these crevices. Their evening movements away
from and subsequent return to their dens illustrates the spatial orientation they have to
their immediate habitats (Herrnkind, 1980).

Reproduction

Reproduction in the Caribbean spiny lobster occurs almost exclusively in the deep reef
environment once mature individuals have made the permanent transition from the
shallow seagrass nursery to the ocean coral reef system. Spawning season is in the spring
and summer, however autumnal reproduction has been known to occur in some situations
(Kanciruk and Herrnkind, 1976). The gestation period for eggs is about a month. Eggs
are orange when they are fresh and brown when they are close to hatching. Studies have
found that the initiation of spawning is related to water temperature with an optimal water
temperature for mating of 24 degrees centigrade (Lyons, et. al., 1981).

Reproductive fecundity is dependent upon the size of the individual as well as the
geographic area in which the lobster lives. Reproductive efficiency for a given size in a
given area can be determined using the relationship between fecundity and carapace
length. A study conducted in South Florida found that differences exist between the
fecundity/carapace length relationships of individuals living in the Dry Tortugas from
individuals living in the Upper and Middle Florida Keys. Based on data provided from
each location, an Index of Reproductive Potential was calculated using the model
developed by Kanciruk and Herrnkind (1976):

Index = (A x B x C)/D

Where:

A = number of females in size class/total females

B = propensity of size class to carry eggs

C = egg carrying capacity of size class female

D = constant (31.27) — present to set the 76-80 mm size class index to 100 as the
standard.

Choice of mate is determined by the female as well as inter-male aggression, where
larger males will prevent a smaller male from courting a female (Lipcius and Cobb,
1994).

Females mate only once during a season, while males can fertilize multiple females.
During mating, the male will flick his antennules over the anterior of the female and
scrape at her with the third walking legs. The male follows the female around continually
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trying to lift the female up and embrace her. This pattern continues until the female
acquiesces and they each stand on their walking legs while the male deposits the
spermatophore mass on the female sternum (Atema and Cobb, 1980). Females bearing
eggs will usually live in solitary dens and infrequently forage for food (Lyons, et. al.,
1981). Large adult females will produce more broods, as well as spawn eggs earlier in
the reproductive period than younger females since younger individuals molt earlier in
the reproductive period.

Growth and Molting

The life cycle of the Caribbean spiny lobster provides larvae with the potential to travel
long distances for periods ranging from a few months to almost two years. During this
time, the larval lobsters remain near the surface of the water. Maximum potential
dispersal distances differ from one region to another and are primarily dependent on the
currents in the area. A gyre in an area where lobster eggs have hatched may keep the
larva in the same geographic area, however most of the time the larva are transported out
of the area, sometimes hundreds of miles (Lee, et. al., 1994). Once the planktonic lobsters
reach about 35 mm they are large enough to settle down as post larval pueruli in shallow
benthic environments to grow. Growth in juveniles is rapid with most reaching a carapace
length of 60-70 mm within about two years (Herrnkind, 1980). Once the lobsters reach
about 70 mm and begin to sexually mature, the young P. argus emigrate from the nursery
to deeper offshore reef environments.
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Figure 5.2.3: The Life Cycle of Panulirus argus (Lipcius and Cobb, 1994).

Physical growth of lobsters is achieved through molting. A thorough understanding of the
molt cycle of the Caribbean spiny lobster is an important component to the management
of this fishery because the catchability and captive behavior of crustaceans is directly
related to the animal’s proximity to molting. The molt cycle begins with the intermolt
period, the time when a new cuticle is being created, tissue growth is rapid and the lobster
actively forages. This period of time culminates in ecdysis, which is shedding the old
cuticle or molting (Lipcius and Herrnkind, 1982).
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Molting occurs primarily at night. Possible reasons for nocturnal ecdysis include
decreasing the risk of cannibalism by other members of this gregarious species, and
decreasing diurnal predation risks. The first action to occur during molting is the rupture
of the thoracoabdominal membrane followed by a rising of the dorsal part of the
cephalothorax; this action frees the eyes, bases of antennae and antennules. A series of
peristaltic contractions causes the removal of the abdomen from the old cuticle, while
writhing motions free the cephalothorax and attached structures. A few final wriggles and
contractions terminating in a tail flip completely segregates the lobster from its old
cuticle. Once molted, the lobster seeks immediate shelter, as they are especially
vulnerable until their new cuticle becomes hardened (Lipcius and Herrnkind, 1982). For
adult lobsters, molts average about two and a half times each year. The entire molting
event takes approximately ten minutes. The new exoskeleton will take about 12 days
from the start of the molt to harden such that it cannot be dented; however the shell is not
completely formed until the 28" day (Williams, 1984).

Studies found that feeding rates significantly increase in the time preceding a molt to
accommodate the increasing metabolic needs associated with new cuticle formation.
About a week before ecdysis, daily food intake for the Caribbean spiny lobster decreases
rapidly, in correlation with a reduction in demanding activities such as locomotion and
foraging. In the few days before and the time during ecdysis, feeding ceases altogether
and the lobster becomes socially reclusive. Within a week of the molting event, P. argus
will display maximal feeding, foraging and locomotor activity rates to accommodate for
the active tissue growth that occurs (Lipcius and Herrnkind, 1982). The dramatic swings
in feeding and foraging behavior associated with the molting cycle influences the success
of fishermen when capturing this species. The highest catchability of spiny lobster is
expected immediately following molting because lobsters are actively foraging at this
time and are therefore more likely to accept bait. Conversely, the lowest catachability of
spiny lobster is expected before molting when foraging decreases and the lobster
becomes less mobile (Lipcius and Herrnkind, 1982).

Growth and Mortality Rates

Despite the wide body of literature on this species, limited information is available on the
growth and aging of the Caribbean spiny lobster due in part to the molting habits of
lobsters interfering with tagging efforts. Consequently, length data, which is substantially
easier and less costly to collect, has been the dominant source of information used to
estimate growth in P. argus. The limited quantitative information that exists on growth
for this species at various locations has been compiled in a doctoral thesis by Jaime
Manuel Gonzalez-Cano (1991) and was graphed below using the von Bertalanffy growth
model.

L = Linf [1-e(-k(t-to))]

Where:

L = length of the organism at time t

Linf = asymptotic average length achieved
K = growth rate with units 1/time
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o= time when the length of the organism would be zero

As with any fished population, especially one with poor aging information, natural
mortality rates for Caribbean spiny lobster populations have been difficult to isolate from
fished rates of mortality.

Locomotion and Migration

The Caribbean spiny lobster achieves locomotion by using the five pairs of walking legs
attached to the cephalothorax and can swim (backward) for brief periods using its tail for
propulsion (Lipcius and Cobb, 1994). Patterns of movement in Panulirus argus fall into
the following categories: homing, nomadism and migration. Throughout most of their
life, P. argus is a shelter dweller during the day and forages at night. Evening movements
within the home range are directed; lobsters are apparently aware of their location at all
times and can find the way back to the den of origin even if detours are caused by
predators or divers. Nomadism is the movement that occurs in juvenile lobsters away
from the nursery habitat and to the offshore reefs. Migration is the direct movement of an
entire population or sub-population over a long distance for a given period of time
(Herrnkind, 1980).

Mass movements (2-60 individuals) of Caribbean spiny lobsters occur annually
throughout the geographic range of the species and are dependent on latitude and
climactic factors. Observed locations for the migration include Bermuda in October, the
Bahamas and Florida in late October and early November, and the Yucatan and Belize in
December (Herrnkind, 1985). This mass migratory behavior is thought to have evolved in
response to deteriorating conditions that resulted from the periods of glaciations that
occurred over the past several 100,000 years. Thus, the migration and queuing behavior
became specialized by the natural selection on individuals of the harsh winters during
periods of glaciations. Gonads during the migration in the fall are inactive, as they don’t
begin to mature until the late winter (Herrnkind, 1985).

The first autumn storm in the tropics usually brings a severe drop in water temperature of
about five degrees centigrade, as well as high northerly winds of up to 40 km/h and large
sea swells. The shallow regions that the lobsters exploit during the summer months
become turbid and cold, initiating the diurnal migration of thousands of lobsters to evade
these conditions. The Caribbean spiny lobster is highly susceptible to severe winter
cooling and will exhibit reduced feeding and locomotion at temperatures 12-14 degrees
centigrade; molting individuals usually perish under these conditions. According to
Herrnkind (1985), the behavioral changes observed in P. argus as well as the known
biological information about the species lends credence to the idea that individuals
migrate to evade the stresses of the cold and turbidity in the winter.

Caribbean spiny lobster initiate the migratory behavior by queuing, the single file
formation of migrating individuals initiated by visual or tactile stimuli. Queuing is
maintained by establishing contact between the antennules of one individual and anterior
walking legs of another. Biologically, the queuing behavior is an important
hydrodynamic drag reduction technique for the migration of individuals over long
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distances (Bill and Herrnkind, 1976). Studies done by tagging individuals found that
during the migration, individuals tended to move distances of 30-50 km (Herrnkind,
1985).

Migratory movement lasts for variable periods of time and is believed to be dependent on
the total number of migratory lobsters. One study in the Bahamas in 1971 found the
migration to take six hours while another study in the same location in 1969 found the
migration to take five days. It is thought that the more lobsters present, the longer the
migration will last in order to avoid over crowding of shelters at their final destination
(Kanciruk and Herrnkind, 1978). Once individuals reach sheltered habitats located in
deeper water, such as a deep reef site, the migratory queuing behavior ends and the
lobsters disperse.

5.2.2 Protected Species

There are 32 different species of marine mammals that may occur in the EEZ of the Gulf
of Mexico, South Atlantic, and Caribbean. All 32 species are protected under the MMPA
and six are also listed as endangered under the ESA (i.e., sperm, sei, fin, blue, humpback
and North Atlantic right whales). There are no known interactions between spiny lobster
fisheries and marine mammals. Other species protected under the ESA occurring in the
Gulf of Mexico, South Atlantic, and Caribbean include five species of sea turtle (green,
hawksbill, Kemp’s ridley, leatherback, and loggerhead); the smalltooth sawfish, and two
Acropora coral species (elkhorn [Acropora palmata] and staghorn [A. cervicornis]). A
discussion of these species is below. Designated critical habitat for the North Atlantic
right whale also occurs within the South Atlantic region. Critical habitat has been
designated for green, hawksbill, and leatherback sea turtles in the Caribbean region,
however, 99% or more of these areas are contained within state waters.

5.2.2.1 ESA-Listed Sea Turtles

Green, hawksbill, Kemp’s ridley, leatherback, and loggerhead sea turtles are all highly
migratory and travel widely throughout the South Atlantic. The following sections are a
brief overview of the general life history characteristics of the sea turtles found in the
South Atlantic region. Several volumes exist that cover more thoroughly the biology and
ecology of these species (i.e., Lutz and Musick (eds.) 1997, Lutz et al. (eds.) 2002).

Green sea turtle hatchlings are thought to occupy pelagic areas of the open ocean and are
often associated with Sargassum rafts (Carr 1987, Walker 1994). Pelagic stage green sea
turtles are thought to be carnivorous. Stomach samples of these animals found
ctenophores and pelagic snails (Frick 1976, Hughes 1974). At approximately 20 to 25
cm carapace length, juveniles migrate from pelagic habitats to benthic foraging areas
(Bjorndal 1997). As juveniles move into benthic foraging areas a diet shift towards
herbivory occurs. They consume primarily seagrasses and algae, but are also know to
consume jellyfish, salps, and sponges (Bjornal 1980, 1997; Paredes 1969; Mortimer
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1981, 1982). The diving abilities of all sea turtles species vary by their life stages. The
maximum diving range of green sea turtles is estimated at 110 m (360 ft) (Frick 1976),
but they are most frequently making dives of less than 20 m (65 ft.) (Walker 1994). The
time of these dives also varies by life stage. The maximum dive length is estimated at 66
minutes with most dives lasting from 9 to 23 minutes (Walker 1994).

The hawksbill’s pelagic stage lasts from the time they leave the nesting beach as
hatchlings until they are approximately 22-25 cm in straight carapace length (Meylan
1988, Meylan and Donnelly 1999). The pelagic stage is followed by residency in
developmental habitats (foraging areas where juveniles reside and grow) in coastal
waters. Little is known about the diet of pelagic stage hawksbills. Adult foraging
typically occurs over coral reefs, although other hard-bottom communities and
mangrove-fringed areas are occupied occasionally. Hawksbills show fidelity to their
foraging areas over several years (van Dam and Diéz 1998). The hawksbill’s diet is
highly specialized and consists primarily of sponges (Meylan 1988). Gravid females
have been noted ingesting coralline substrate (Meylan 1984) and calcerous algae
(Anderes Alvarez and Uchida 1994), which are believed to be possible sources of
calcium to aid in eggshell production. The maximum diving depths of these animals are
not known, but the maximum length of dives is estimated at 73.5 minutes. More
routinely dives last about 56 minutes (Hughes 1974).

Kemp’s ridley hatchlings are also pelagic during the early stages of life and feed in
surface waters (Carr 1987, Ogren 1989). Once the juveniles reach approximately 20 cm
carapace length they move to relatively shallow (less than 50m) benthic foraging habitat
over unconsolidated substrates (Marquez-M. 1994). They have also been observed
transiting long distances between foraging habitats (Ogren 1989). Kemp’s ridleys
feeding in these nearshore areas primarily prey on crabs, though they are also known to
ingest mollusks, fish, marine vegetation, and shrimp (Shaver 1991). The fish and shrimp
Kemp’s ridleys ingest are not thought to be a primary prey item but instead may be
scavenged opportunistically from bycatch discards or from discarded bait (Shaver 1991).
Given their predilection for shallower water, Kemp’s ridleys most routinely make dives
of 50 m or less (Soma 1985, Byles 1988). Their maximum diving range is unknown.
Depending on the life stage a Kemp’s ridleys may be able to stay submerged anywhere
from 167 minutes to 300 minutes, though dives of 12.7 minutes to 16.7 minutes are much
more common (Soma 1985, Mendonca and Pritchard 1986, Byles 1988). Kemp’s ridleys
may also spend as much as 96% of their time underwater (Soma 1985, Byles 1988).

Leatherbacks are the most pelagic of all ESA-listed sea turtles and spend most of their
time in the open ocean. However, they will enter coastal waters and are seen over the
continental shelf on a seasonal basis to feed in areas where jellyfish are concentrated.
Leatherbacks feed primarily on cnidarians (medusae, siphonophores) and tunicates.
Unlike other sea turtles, leatherbacks’ diets do not shift during their life cycles. Because
leatherbacks’ ability to capture and eat jellyfish is not constrained by size or age, they
continue to feed on these species regardless of life stage (Bjorndal 1997). Leatherbacks
are the deepest diving of all sea turtles. It is estimated that these species can dive in
excess of 1000 m (Eckert et al. 1989) but more frequently dive to depths of 50 m to 84 m
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(Eckert et al. 1986). Dive times range from a maximum of 37 minutes to more routine
dives of 4 to 14.5 minutes (Standora et al. 1984, Eckert et al. 1986, Eckert et al. 1989,
Keinath and Musick 1993). Leatherbacks may spend 74% to 91% of their time
submerged (Standora et al. 1984).

Loggerhead hatchlings forage in the open ocean and are often associated with Sargassum
rafts (Hughes 1974, Carr 1987, Walker 1994, Bolten and Balazs 1995). The pelagic stage
of these sea turtles are known to eat a wide range of things including salps, jellyfish,
amphipods, crabs, syngnathid fish, squid, and pelagic snails (Brongersma 1972).
Stranding records indicate that when pelagic immature loggerheads reach 40-60 cm
straight-line carapace length they begin to live in coastal inshore and nearshore waters of
the continental shelf throughout the U.S. Atlantic (Witzell 2002). Here they forage over
hard- and soft-bottom habitats (Carr 1986). Benthic foraging loggerheads eat a variety of
invertebrates with crabs and mollusks being an important prey source (Burke et al. 1993).
Estimates of the maximum diving depths of loggerheads ranges from 211 m to 233 m
(692-7641t.) (Thayer et al. 1984, Limpus and Nichols 1988). The lengths of loggerhead
dives are frequently between 17 and 30 minutes (Thayer et al. 1984, Limpus and Nichols
1988, Limpus and Nichols 1994, Lanyan et al. 1989) and they may spend anywhere from
80 to 94% of their time submerged (Limpus and Nichols 1994, Lanyan et al. 1989).

5.2.2.2 ESA-Listed Marine Fish

The historical range of the smalltooth sawfish in the U.S. ranged from New York to the
Mexico border. Their current range is poorly understood but believed to have contracted
from these historical areas. In the South Atlantic region, they are most commonly found
in Florida, primarily off the Florida Keys (Simpfendorfer and Wiley 2004). Only two
smalltooth sawfish have been recorded north of Florida since 1963 (the first was captured
off of North Carolina in 1999 (Schwartz 2003) and the other off Georgia 2002 [Burgess
unpublished data]). Historical accounts and recent encounter data suggest that immature
individuals are most common in shallow coastal waters less than 25 m (Bigelow and
Schroeder 1953, Adams and Wilson 1995), while mature animals occur in waters in
excess of 100 meters (Simpfendorfer pers comm. 2006). Smalltooth sawfish feed
primarily on fish. Mullet, jacks, and ladyfish are believed to be their primary food
resources (Simpfendorfer 2001). Smalltooth sawfish also prey on crustaceans (mostly
shrimp and crabs) by disturbing bottom sediment with their saw (Norman and Fraser
1937, Bigelow and Schroeder 1953).

5.2.2.3 ESA-Listed Marine Invertebrates

Elkhorn (Acropora palmata) and staghorn (A. cervicornis) coral were listed as threatened
under the ESA on May 9, 2006. The Atlantic Acropora Status Review (Acropora
Biological Review Team 2005) presents a summary of published literature and other
currently available scientific information regarding the biology and status of both these
species.
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Elkhorn and staghorn corals are two of the major reef-building corals in the wider
Caribbean. In the Gulf of Mexico, South Atlantic, and Caribbean they are found most
commonly in the Florida Keys and U.S. Virgin Islands, though colonies exist in Puerto Rico
and Flower Gardens National Marine Sanctuary in the Gulf of Mexico. The depth range for
these species ranges from <1 m to 60 m. The optimal depth range for elkhorn is
considered to be 1 to 5 m depth (Goreau and Wells 1967), while staghorn corals are
found slightly deeper, 5 to 15 m (Goreau and Goreau 1973).

All Atlantic Acropora species (including elkhorn and staghorn coral) are considered to be
environmentally sensitive, requiring relatively clear, well-circulated water (Jaap et al.
1989). Optimal water temperatures for elkhorn and staghorn coral range from 25° to
29°C (Ghiold and Smith 1990, Williams and Bunkley-Williams 1990). Both species are
almost entirely dependent upon sunlight for nourishment, contrasting the massive, boulder-
shaped species in the region (Porter 1976, Lewis 1977) that are more dependent on
zooplankton. Thus, Atlantic Acropora species are much more susceptible to increases in
water turbidity than some other coral species.

Fertilization and development of elkhorn and staghorn corals is exclusively external.
Embryonic development culminates with the development of planktonic larvae called
planulae (Bak et al. 1977, Sammarco 1980, Rylaarsdam 1983). Unlike most other coral
larvae, elkhorn and staghorn planulae appear to prefer to settle on upper, exposed
surfaces, rather than in dark or cryptic ones (Szmant and Miller 2006), at least in a
laboratory setting. Studies of elkhorn and staghorn corals indicated that larger colonies
of both species3 had higher fertility rates than smaller colonies (Soong and Lang 1992).

5.3  Description of the Economic and Social Environment

5.3.1 Introduction

In September 2006, the Working Group on Caribbean spiny lobster of the Western
Central Atlantic Fishery Commission (WECAFC) met in Merida, Mexico, to attend the
Regional Workshop on the Assessment and Management of Caribbean Spiny Lobster.
The primary objective of the workshop was to “review and update the status of Caribbean
spiny lobster resource at national and regional levels to seek regional agreement on
strategies to address management problems” (WECAFC 2007, p. 2). At the workshop
were representatives from The Bahamas, Belize, Brazil, Colombia, Costa Rica, Cuba,
Dominican Republic, France (Martinique and Guadeloupe), Haiti, Honduras, Jamaica,
Mexico, Nicaragua, the Turks and Caicos Islands, United States of America (also
representing Puerto Rico and the U.S. Virgin Islands), and Venezuela, as well as the
Caribbean Fishery Management Council (CFMC) and Caribbean Regional Fishery
Mechanism (CRFM). The estimated status of the national populations of Caribbean
spiny lobster of the participating countries is presented in the Table 5.3.1.
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In keeping with the recommendation to allow about 50 percent of the stock to reach
maturity, the national representatives at the workshop agreed to a minimum harvest size
of 74 mm (2.91 inches) cephalothorax length. Nations with minimum size limits greater
than 76 mm were encouraged to retain the larger minimum size limits because of the
additional conservation and economic benefits they provide.

Table 5.3.1. Estimated status of national populations of Caribbean spiny lobster of participating countries.
Source: WECAFC 2007).

Status of Stock Countries
Under-exploited Venezuela (some areas)
Fully-exploited or stable Antigua & Barbuda, Belize, Costa Rica, Cuba, Mexico,

Puerto Rico & U.S. Virgin Islands, Turks & Caicos, USA
(Florida), Venezuela (some areas)

Over-exploited Nicaragua, Jamaica, Dominican Republic, Brazil,
Colombia, Honduras
Unknown Bahamas, Guadeloupe, Haiti, Martinique, other Less

Antilles countries

5.3.2. Global Commercial Production of Lobster & Caribbean Spiny
Lobster

Since 1962, average annual global harvest of Caribbean spiny lobster has been less than
such harvest for American and rock lobster (Jasus spp.). See Table 5.3.2. Annual global
production of Caribbean spiny lobster averages about 54 percent of all spiny lobster
production (Panulirus spp. and Palinurus spp.) and about 17 percent of global production
of all lobster.

Table 5.3.2. Global Production of Lobster, including Caribbean Spiny Lobster (CSL),
1962 through 2003. Source: FAO Fishstats, reported landings.

Metric Tons Landed
Spiny Lob Norway

CSL (Panulirus | Am Lob Eur Lob Rock Lob % CSL
(Panulirus | & (Homarus (Homarus Lob. (Nephrops Other | Total of Total | % CLS of
Year | argus) Palinurus). | americanus) | gammanus) | (Jasus) | norvegicus) | Lob Lob Lob Spiny Lob
1962 16,324 34,859 34,479 3,100 | 26,700 23,500 0| 122,638 | 1331% 46.83%
1963 15,426 33,591 33,833 2,600 | 25,600 27,700 0| 123324 | 1251% 45.92%
1964 15,347 32,050 32,915 4,800 | 30,100 29,900 0| 129765 | 11.83% 47.88%
1965 18,658 35,876 32,119 2,500 | 30,400 28,300 0| 129195 | 14.44% 52.01%
1966 17,827 35,449 30,400 2,300 | 32,800 30,700 100 | 131,749 | 13.53% 50.29%
1967 16,502 34,506 28,029 2,300 | 28,900 31,100 100 | 124935 | 1321% 47.82%
1968 19,497 37,939 31,755 2,300 | 33,600 33,000 100 | 138,694 | 14.06% 51.39%
1969 25,239 42,979 33,513 2,000 | 26,200 37,600 100 | 142,392 | 17.73% 58.72%
1970 25,400 43,949 33,100 2,172 | 24,400 35,716 | 1,801 | 141,138 | 18.00% 57.79%
1971 24,500 44,445 32,600 2,307 | 20,856 37,574 | 1,702 | 139484 | 1756% 55.12%
1972 25,600 48,931 29,700 2,108 | 20,457 42,010 | 1,802 | 145,008 | 17.65% 52.32%
1973 25,500 47,016 29,200 1,915 | 20,062 42,025 | 1,602 | 141,820 | 17.98% 54.24%
1974 28,759 50,459 27,203 1,889 | 19,548 37,916 | 1,831 | 138846 | 20.71% 56.99%
1975 26,184 49,866 31,185 1,864 | 17,044 41,293 | 1,855 | 143,107 | 1830% 52.51%
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Metric Tons Landed
Spiny Lob Norway
CSL (Panulirus | Am Lob Eur Lob Rock Lob % CSL
(Panulirus | & (Homarus (Homarus Lob. (Nephrops Other | Total of Total | % CLS of
_Year | argus) | Palinurus). | americanus) | gammanus) | (Jasus) | norvegicus) | Lob | Lob _ | Lob Spiny Lob
1976 24,573 52,586 30,308 1,885 | 16,667 43314 | 1,795 | 146,555 | 16.77% 46.73%
1977 24,449 49,755 32,215 1,950 | 16,823 44,666 | 3315 | 148,724 | 16.44% 49.14%
1978 30,020 54,979 34,790 1,810 | 17,123 45,947 | 2,750 | 157399 | 19.07% 54.60%
1979 32,855 58,778 38,447 1,739 | 17,459 45,625 | 2491 | 164539 | 19.97% 55.90%
1980 29,165 54,860 36,851 1,844 | 17,288 44271 | 1,683 | 156,797 | 18.60% 53.16%
1981 29,353 52,845 38,703 1,844 | 18,863 47,193 | 2,143 | 161591 | 18.16% 55.55%
1982 29,655 51,016 40,698 2,041 | 17,663 50,146 | 1,856 | 163,420 | 18.15% 58.13%
1983 28,704 52,820 47,707 2,287 | 17,501 54,008 | 1,230 | 175553 | 16.35% 54.34%
1984 34,820 58,167 48,637 2,442 | 18,571 53,531 | 1,708 | 183,056 | 19.02% 59.86%
1985 36,994 62,128 53,574 2,229 | 18,971 61,724 | 2220 | 200,846 | 18.42% 59.54%
1986 34,637 63,503 58,861 1,971 | 16,937 58,832 | 2,419 | 202,523 | 17.10% 54.54%
1987 33,303 61,380 60,095 2,285 | 17,650 60,826 | 2,821 | 205057 | 16.24% 54.26%
1988 32,535 63,640 62,576 2,575 | 17,132 61,566 | 2,395 | 209,884 | 1550% 51.12%
1989 34,340 65,886 67,964 2,916 | 12,176 56,699 | 3,014 | 208,655 | 16.46% 52.12%
1990 32,881 62,327 75,534 2,823 | 11,308 56,162 | 3,446 | 211,600 | 1554% 52.76%
1991 40,240 66,666 77222 2,527 9,119 57,708 | 3,244 | 216486 | 18.59% 60.36%
1992 36,805 65,502 67,134 2,259 | 11,366 55,825 | 3,796 | 205882 | 17.88% 56.19%
1993 36,206 62,439 66,552 2276 | 11,418 59,238 | 4,695 | 206,618 | 17.529% 57.99%
1994 39,066 65,953 71,663 2,851 | 10,627 61,468 | 4726 | 217,288 | 17.98% 59.23%
1995 39,833 65,359 70,631 2,981 | 11,266 63,774 | 5,863 | 219874 | 18.12% 60.94%
1996 38,468 62,826 71,866 2,589 | 10,625 58,990 | 6,055 | 212,951 | 18.06% 61.23%
1997 36,756 69,990 78,146 3219 | 12,582 61,596 | 7,848 | 233,381 | 15.75% 52.52%
1998 34,165 61,887 77,155 2,933 | 10,227 57,379 | 7,545 | 217,126 | 15.74% 55.21%
1999 38,098 66,051 83,105 3,285 | 10,396 61,770 | 3,995 | 228,602 | 16.67% 57.68%
2000 37,631 69,134 83,062 2,600 | 10,280 56,628 | 5,892 | 227,596 | 16.53% 54.43%
2001 31,863 62,144 83,803 2,781 9,944 56,317 | 6,760 | 221,749 | 14.37% 51.27%
2002 38,344 64,952 82,422 2,727 | 10,672 57,228 | 6,882 | 224883 | 17.05% 59.03%
22003 | 33,327 | 64,545 | 83,682 | . 2,801 | 10,741 | ____: 55,210 | 7,095 | 224074 | 14.87% | 51.63%
Ave 29,758 54,382 51,510 2,443 | 17811 48,238 | 2,873 | 177,257 | 16.71% 54.27%

According to the Food and Agriculture Organization of the United Nations (FAO), world
capture of Caribbean spiny lobster has greatly increased from 1950 through 2005, starting
at a low of 2,957 metric tons in 1950 to 35,540 metric tons in 2005
(http://www.fao.org/fishery/species/3445). Twice annual global production has exceeded
40,000 metric tons; and since 1984, annual global production has varied between 30,000
and 41,000 metric tons. See Figure 5.3.2.

Among the countries that harvested Caribbean spiny lobster from 1996 through 2005 and
reported those landings to the FAO, the Bahamas had the largest average annual landings,
followed by Cuba, Brazil, Nicaragua, and the United States. See Figure 5.3.3 and Table
5.3.3. U.S. imports of frozen spiny lobster represented an average of 87 percent of
reported annual Caribbean spiny lobster landings from countries other than the U.S. and
Cuba. See Figure 5.3.4.
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Figure 5.3.2. World Capture of Caribbean Spiny Lobster.

Source: FAO Fishstats data.
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Figure 5.3.3. Top 4 Producers of Caribbean Spiny Lobster, 1950 —2005. Source: FAO Fishstats.

Table 5.3.3. Reported Landings of Caribbean Spiny Lobster, Metric Tons, 1996 — 2005.* Source: FAO

Fishstats.

Country 10-yr Ave % Total

Anguilla 60 0.16%
Antigua and Barbuda 254 0.69%
Bahamas 8,660 23.61%
Belize 496 1.35%
Bermuda 28 0.08%
Brazil 7,022 19.14%
British Virgin Islands 57 0.16%
Colombia 439 1.20%
Costa Rica 111 0.30%
Cuba 7,859 21.43%

* Panama was among the countries that did not report its landings.

33




Country 10-yr Ave % Total
Dominican Republic 1,089 2.97%
Grenada 31 0.08%
Haiti 499 1.36%
Honduras 1,054 2.87%
Jamaica 373 1.02%
Martinique 156 0.43%
Mexico 797 2.17%
Nicaragua 4,350 11.86%
Puerto Rico 183 0.50%
Saint Kitts and Nevis 25 0.07%
Trinidad and Tobago 7 0.02%
Turks and Caicos Is. 269 0.73%
USA 2,308 6.29%
US Virgin Islands 106 0.29%
Venezuela, Boliv Rep of 507 1.38%
Total 36,681 | 100.00%
Total, excluding USA 34,373
Total, ex. USA & Cuba 26,514
U.S. imports froz spiny 22,982 86.68%
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Figure 5.3.4. Global Landings of Caribbean Spiny Lobster and U.S. Imports of Frozen Spiny Lobster.
Source: FAO Fishstats.

In 2003, the top five countries with landings of Panulirus, Palinurus, and Janus species
were Australia (21.83 percent), The Bahamas (13.78 percent), which combined to
produce approximately 35 percent of the world metric ton capture, Indonesia (8.80
percent), Brazil (8.27 percent), and Cuba (8.16 percent) (FAO Fishstats).

Five species of lobster are both commercially and recreationally harvested in U.S. waters.
These species are: American lobster (Homarus americanus), California spiny lobster
(Panulirus interruptus), Caribbean spiny lobster (Panulirus argus), banded or Hawaiian
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spiny lobster (Panulirus marginatus), and Spanish slipper lobster (Scyllarides
aequinoctialis). The American lobster is a “true” lobster, whereas the others are
members of the spiny/rock lobster group. In the southeast, spotted lobster’ (Panulirus
guttatus), ridged slipper lobster (Scyllarides nodifer), and smooth tail lobster (Panulirus
laevicauda) are taken by recreational fishermen only. Since 2000, commercial landings
of Hawaiian spiny lobster, which is also known as banded spiny lobster (Panulirus
marginatus), have declined from 10,394 pounds in 2000 to 4,870 pounds in 2004.

All of the domestic catch of California spiny lobster is taken in California; however, most
of the catch has been marketed in Asia and France because dealers from foreign markets
have paid lobster fishers prices ranging from $6.75 to $8.00 per pound (California
Department of Fish & Game, 2003; Cascorbi, 2004).6 However, since 2000, California
lobster fishers have attempted to reestablish domestic markets for California spiny lobster
because of depressed overseas markets.

From 1962 through 2003, continental U.S. commercial landings of Caribbean spiny
lobster have ranged from a low of 1,424 metric tons in 1962 to a high of 5,358 metric
tons in 1972. See Table 4. Since 1992, an average of 2,626 metric tons has been landed
in the continental U.S. annually. Puerto Rico had no reported commercial landings of
Caribbean spiny lobster from 1962 through 1998 and the U.S. Virgin Islands had no such
landings from 1962 through 1974. Prior to 1999, over 95 percent of commercial landings
occurred in the contiguous U.S.; however, since 1999 landings in Puerto Rico have
increased resulting in its productive share rising from zero up to a high of over 10 percent
in 2001. See Table 5.3.4.

Commercial landings of Caribbean spiny lobster in the contiguous United States have
been reported in Alabama, Georgia, Florida, Mississippi, South Carolina, and Texas since
1962; however, Florida dominates. In 35 of the 45 years from 1962 through 2006,
Florida landings accounted for all of the annual commercial landings; and in each of the
other 10 years, annual landings in Florida represented at least 94 percent of the total
pounds commercially landed that year. This explains why the species is also called the
Florida spiny lobster. See Table 5.3.5.

Table 5.3.4. U.S., U.S. Virgin Islands and P.R. Commercial Production of Caribbean Spiny Lobster, 1962
—2003. Source: FAO Fishstats.

Year Metric Tons Pounds % of Landings
US | USVI| PR US USVI PR US USVI PR

1962 | 1,424 0 0| 3,139,383 0 0 [ 100.00% | 0.00% | 0.00%
1963 | 1,626 0 0 3,584,717 0 0 [ 100.00% | 0.00% | 0.00%
1964 | 1,647 0 0] 3,631,014 0 0] 100.00% | 0.00% | 0.00%
1965 | 2,608 0 0] 5,749,657 0 0] 100.00% | 0.00% | 0.00%
1966 | 2,427 0 0 5,350,620 0 0 [ 100.00% | 0.00% | 0.00%
1967 | 2,002 0 0 4,413,655 0 0 [ 100.00% | 0.00% | 0.00%
1968 | 3,247 0 0f 7,158411 0 0 | 100.00% | 0.00% | 0.00%

> Panulirus guttatus is also called a spotted spiny lobster, Guinea lobster, rock lobster, and spotted
crawfish.
® The species is also harvested along Mexico’s west coast; however, most of the catch occurs in California.
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Metric Tons Pounds % of Landings

Year 05 T usvl | PR Us USVI | PR US | USVI| PR
1969 | 3,839 0 8,463,548 0 100.00% | 0.00% | 0.00%
1970 | 4,600 0 10,141,266 0 100.00% | 0.00% | 0.00%
1971 | 3,900 0 8,598,030 0 100.00% | 0.00% | 0.00%
1972 | 5.400 0 11,904,964 0 100.00% | 0.00% | 0.00%
1973 | 5.100 0 11,243,577 0 100.00% | 0.00% | 0.00%
1974 | 4,938 0 10,886,428 0 100.00% | 0.00% | 0.00%

1975 | 3,363 22
1976 | 2,430 39
1977 | 2,318 59
1978 | 2,080 71
1979 | 2,699 74
1980 | 2,959 | 49
1981 | 2,463 42
1982 | 2,649 58
1983 | 2,053 29
1984 | 2,369 35
1985 | 1,667 35
1986 | 2,362 54
1987 | 2,169 30
1988 | 2,438 48
1989 | 2,438 57
1990 | 2,606 60
1991 | 2,878 74
1992 | 1,792 70
1993 | 2,548 70
1994 | 3,420 70
1995 | 2,934 | 80
1996 | 3,373 80

7414147 | 48,502
5,357,234 | 85,980
5,110,316 | 130,073
4,585,616 | 156,528
5,950,277 | 163,142
6,523,479 | 108,027
5429,986 | 92,594
5,840,046 | 127,868
4,526,091 | 63,934
5222752 | 77,162
3,675,107 | 77,162
5,207,320 | 119,050
4,781,827 | 66,139
5,374,871 | 105,822
5,374,871 | 125,664
5745248 | 132,277
6,344,905 | 163,142
3,950,684 | 154,324
5,617,379 | 154,324
7,539,811 | 154,324
6,468,364 | 176,370
7,436,193 | 176,370

99.35% | 0.65% | 0.00%
98.42% | 1.58% | 0.00%
97.52% | 2.48% | 0.00%
96.70% | 3.30% | 0.00%
97.33% | 2.67% | 0.00%
98.37% | 1.63% | 0.00%
98.32% | 1.68% | 0.00%
97.86% | 2.14% | 0.00%
98.61% | 1.39% | 0.00%
98.54% | 1.46% | 0.00%
97.94% | 2.06% | 0.00%
97.76% | 2.24% | 0.00%
98.64% | 1.36% | 0.00%
98.07% | 1.93% | 0.00%
97.72% | 2.28% | 0.00%
97.75% | 2.25% | 0.00%
97.49% | 2.51% | 0.00%
96.24% | 3.76% | 0.00%
97.33% | 2.67% | 0.00%
97.99% | 2.01% | 0.00%
97.35% | 2.65% | 0.00%
97.68% | 2.32% | 0.00%
1997 | 2,783 80 6,135,466 | 176,370 97.21% | 2.79% | 0.00%
1998 | 2,343 90 5,165,432 | 198,416 96.30% | 3.70% | 0.00%
1999 | 2,749 94 1209 | 6,060,509 | 207,235 | 460,766 | 90.07% | 3.08% | 6.85%
2000 | 2,571 100 | 212 [ 5,668,086 | 220,462 | 467,380 | 89.18% | 3.47% | 7.35%
2001 | 1,527 110 | 190 [ 3,366,459 | 242,509 | 418,878 | 83.58% | 6.02% | 10.40%
2002 | 2,047 120 | 158 | 4,512,863 | 264,555 | 348,330 | 88.04% | 5.16% | 6.80%
2003 | 1,887 130 | 196 | 4,160,124 | 286,601 | 432,106 | 85.27% | 5.87% | 8.86%
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Table 5.3.5. Commercial Landings of Caribbean Spiny Lobster, 1962 — 2006, in Pounds. Source: NMFS
Accumulated Landings System.

Year Pounds Landed by State TOTAL
FL GA MS AL SC X

1962 3,107,000 32,200 0 0 0 0| 3,139,200
1963 3,585,200 0 0 0 0 0| 3,585,200
1964 3,631,100 0 0 0 0 0 3,631,100
1965 5,714,100 35,000 0 0 0 0 5,749,100
1966 5,350,200 0 0 0 0 0 5,350,200
1967 4,413,600 0 0 0 0 0| 4,413,600
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Year Pounds Landed by State TOTAL
FL GA MS AL SC TX

1968 6,154,900 | 1,004,200 0 0 0 0 7,159,100
1969 7,581,200 882,200 0 0 0 0 8,463,400
1970 9,869,500 0| 212,700 0 33,000 0| 10,115,200
1971 8,206,000 0 | 373,500 | 132,600 0 0| 8,712,100
1972 | 11,416,800 0| 191,000 | 39,000 | 165,100 0| 11,811,900
1973 11,171,700 0 21,000 1,500 0 0 | 11,194,200
1974 10,882,600 0 0 800 0 0 | 10,883,400
1975 7,408,400 0 0 100 0 0 7,408,500
1976 5,345,600 0 0 0 0 0| 5,345,600
1977 6,344,100 0 0 0 0 0 6,344,100
1978 5,601,903 0 0 0 0 0 5,601,903
1979 7,828,269 0 0 0 0 0 7,828,269
1980 6,694,842 0 0 0 0 0 6,694,842
1981 5,894,005 0 0 0 0 0| 5,894,005
1982 6,496,804 0 0 0 0 0 6,496,804
1983 4,317,000 0 0 0 0 0 4,317,000
1984 6,251,917 0 0 0 0 0 6,251,917
1985 5,739,393 0 0 0 0 0 5,739,393
1986 5,006,704 0 0 0 0 0| 5,006,704
1987 6,082,439 0 0 1,141 0| 67 6,083,647
1988 6,308,430 0 0 0 0 0 6,308,430
1989 7,673,159 0 0 0 0 0 7,673,159
1990 5,986,170 0 0 0 0 0 5,986,170
1991 7,022,809 0 0 0 0 0 7,022,809
1992 4,486,421 0 0 0 0 0 4,486,421
1993 5,378,807 0 0 0 0 0 5,378,807
1994 7,104,204 0 0 0 0 0 7,104,204
1995 7,023,938 0 0 0 0 0 7,023,938
1996 7,868,547 0 0 0 0 0 7,868,547
1997 7,107,518 0 0 0 0 0 7,107,518
1998 5,829,132 0 0 0 0 0 5,829,132
1999 7,529,605 0 0 0 0 0 7,529,605
2000 5,772,670 0 0 0 0 0| 5,772,670
2001 3,411,253 0 0 0 0 0 3,411,253
2002 4,484,598 0 0 0 0 0 4,484,598
2003 4,269,831 0 0 0 0 0 4,269,831
2004 5,006,383 0 0 0 0 0 5,006,383
2005 3,369,856 0 0 0 0 0| 3,369,856
2006 4,773,995 0 0 0 0 0 4,773,995

The commercial value of a Caribbean spiny lobster is found entirely in its tail. As such,
most international trade of the species has been in frozen lobster tails. However, whole
cooked frozen lobsters, live lobsters, and meat are traded as well. Although there is a
small live market in the U.S., most is sold as frozen tails. Spiny lobsters imported into
the U.S. that originate from the Caribbean basin are typically tailed, sorted by weight,
packed in 10-pound boxes, and shipped frozen to the U.S. for consumption. Size is the
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critical element in the pricing of lobster tails. Caribbean lobster tails are sorted by the
industry into the following sizes: 4 oz, 5 oz, 6 0z, 7 0z, 8 0z, 9 0z, 10 0z, 11 0z, 12 — 14
0z, 14— 16 oz, 16 — 20 oz, and 20 — 24 oz. A 5-0z tail weighs from 4.5 to 5.4 oz, while a
6-0z tail weighs from 5.5 to 6.4 oz.

The Harmonized Commodity Description and Code System (HS) defines rock lobster as
lobster within the family Palinuridae, which includes Jasus species (spp.), Justitia spp.,
Linuparus spp., Palinurus spp., Palinustus spp., Panulirus spp., Projasus spp., and
Puerulus spp. The experiences of NOAA law enforcement officers suggest that boxes of
frozen lobster that originate from the Caribbean basin are almost exclusively Caribbean
spiny lobster (Panulirus argus) tails, with the exception being boxes from shipped from
Brazil. Brazil also exports Brazilian spiny lobster (Panulirus lauvicauda), and some
shipments have contained both Caribbean and Brazilian spiny lobsters. The Government
of Brazil is acting to implement a rule that would not allow the two species to be
exported in the same box.

Caribbean spiny lobster, Cape rock lobster (Jasus lalandii) and Australian spiny lobster
(Panulirus cygnus) make up most, but