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3.0. SUMMARY

3.1. Fishery

The spiny lobster fishery consists of the spiny lobster Panulirus argﬁs, including an
incidental catch of the spotted spiny lobster, P anulirus guttatus, and smooth tail lobster,
Panulirus laevicauda, and the slipper (Spanish) lobster fishery consists of the slipper
lobster Scyllarides nodifer, including an incidental catch of Scyllarides aequinoctialis,
which inhabit or migrate through the coastal waters and the exclusive economic zone
(EEZ) of the Gulf of Mexico and the South Atlantic areas and which are pursued by
commercial and recreational fishermen.

3.3. Management Unit

The management unit for which federa! regulations will be implemented shall be the
spiny lobster Panulirus argus and the slipper lobster Scyllarides nodifer in the EEZ within
the areas of authority of the Gulf of Mexico and South Atlantic Councils.

3.3. Maximum Sustainable Yield

"Maximum sustainable yield (MSY) for spiny lobster is estimated as 13.7 million pounds
annually for the maximum yield per recruit size of 3.5 inches carapace length.
Quantitative estimation of MSY for Spanish lobster is not possible at this time due to the
lack of population data, therefore it is established as equal to Optimum Yield.

3.4. Optimum Yield

Optimum yield (OY) is specified to be all spiny lobster more than 3.0 inches carapace
length or not less than 5.5 inches tail length that can be legally harvested by commercial
and recreational fishermen given existing technology and prevailing -economic
conditions. Optimum yield is estimated at 9.5 million pounds.

Optimum yield for the slipper lobster is specified to be all non egg-bearing slipper lobster -
that can be legally harvested by commercial and recreational fishermen given existing

technology and prevailing economic conditions. No quantitative estimate of optimum

yield.is available at this time due to the absence of population data.

3.5. Expected Domestic Annual Harvest (EDAH) and Total Allowable Level of Forelg_
Fishing (TALFF)

Spiny lobster

EDAH =9.5 million pounds.
TALFF = 0.0 pounds.

Slipper lobster

EDAH = Optimum yield.
TALFF =0.0 pounds.



3.6. Projected Benefits

The following projected benefits, based on the spiny lobster fishery, were adapted from
the Fishery Management Plan for Spiny Lobster in the Gulf of Mexico and South Atlantic
(FMP) but were not achieved due to problems outlined in this amendment. Therefore the
projected benefits of the FMP also apply to this amendment and will be achieved with
effective industry compliance, enforcement, and government monitoring of the results of
management measures implemented by this amendment. .

1. An increase in annual yield of up to 1.5 million pounds from the present estimated
legal catch of 8.0 million pounds to the EDAH of 9.5 million pounds by 1988 fishing
season.

2. An eventual increase in annual yield of 4.0 million pounds from the present
estimated legal catch of 8.0 million pounds to the MSY of 13.7 million pounds with
effective enforcement throughout the fishery and the development of alternative
attractants for use in traps. '

3. An increase in annual revenue to the harvesting sector of up to $3.3 million and a
total impact on the national economy of up to $7.3 million by 1988 fishing season.

4. Anincrease in employment opportunities by 371 man-years.
The projected benefits from management of the slipper lobster fishery include
continuation of the fishery and associated employment by preventing overfishing of a

population sensitive to fishing mortality. ‘

3.7. Issues in the Fishery

1. The number of wundersize lobsters taken and sold illegally" continues to be
significant. Enforcement of size limit regulations will be a major consideration when
developing procedures for implementing management measures.

2. Whereas the present practices involving the.use of undersize lobsters as attractants
is causing significant mortality to undersize lobsters and subsequent loss in yield to the
fishery, there is controversy over the methods to reduce the .mortality of undersize
lobsters used as attractants in traps.

3. Thereis an increasing number of traps in the fishery.

4. Incompatible Federal and State regulations hinder effective enforcement of the
minimum size limit and the prohibition against spearing lobsters. :

5. The abandonment of traps during the closed season have created a significant "ghost
fishing" mortality that represents a loss in yield to the fishery.

6. The major user groups of the resource are not adequately defined to insure fair and
equitable treatment. The existing Florida permit system is not sufficient in identifying
major user groups resulting in an inability to properly assess the impacts of alternative
Mmanagement measures on the users of the resource. In addition, data on recreational
harvest is nonexistent. Existing data sources will need to be supplemented, especially if
future allocation of the resource is to be considered.



3.8. Management Objectives

1. Protect long-run yields and prevent depletion of lobster stocks.
2. Increase yield by weight from the fishery.

3. Reduce user.group and gear co-nflicts in the fiéhery.

4. Acquire tt.ie necessary information to manage the fishery.

5. Promote éfficiency in the fishery.

3.9. Current Management Measures

1. A minimum harvestable size limit of more than 3.0 inches carapace length or not
less than 5.5 inches tail length shall be established.

2. A closed season from April 1 through July 25 shall be established. During this closed
season there shall be a five-day "soak period" from July 21-25 and a five-day grace
period for removal of traps from April 1-5.

3. All spiny lobster traps shail have a degradable surface of sufficient size so as to
allow escapement of lobsters from lost traps.

4. The taking of spiny lobsters in the EEZ with spears, hooks and similar devices or
gear containing such devices shall be prohibited. The possession of speared, pierced or
punctured lobsters shall be proof of the taking with prohibited gear while in the EEZ.

5. No person shall willfully molest a trap or buoy or work a trap belonging to another
without permission from the owner.

6. To aid enforcement, traps may be worked during diylight hours only.

7. All spiny lobster taken below the legal size limit shall be immediately returned to
the water .except undersize lobsters which may be carried on the vessel provided they
are: for use as lures or attractants in traps and kept in a shaded "bait" box while being
transported between traps. No more than three live "shorts® per trap (traps carried on
the boat) or 200 live "shorts”, whichever is greater, may be carried at anyone time.

8. All lobster traps used in the fishery within the EEZ shall be identified by a number
and color code issued through the office of the Regional Director of National Marine
Fisheries Service (NMFS) or his designee to each vessel desiring to use lobster traps in
the EEZ. Further, each vessel using such traps must be clearly marked with the same
color to allow identification from aerial and water patrol craft.

9. A special two~-day recreational season shall be established.
10. The retention aboard vessels or possession on land of egg-bearing female spiny
lobsters shall be prohibited. Stripping or otherwise molesting female lobsters to remove
the eggs shall be prohibited. Egg-bearing female lobsters taken in traps or other gear
must be immediately returned to the water alive and unharmed.

11. Use of poisons or explosives to take spiny lobsters shall be prohibited.
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3.10. Proposed Management Measures

1. Use of Undersize Lobsters as Attractants.

Up to 100 lobsters shall be allowed on board lobster trap-fishing vessels for use as
attractants. All undersize lobsters must be immediately placed and kept in an aerated
and shaded "open system" live well suitable to maintain the undersize lobsters alive and
in a healthy condition until they are used in a trap as an attractant. The live well shali
be large enough to provide at least three-fourths gallon of aerated circulating sea water
per attractant lobster held on board the vessel. ’

2. Commercial Fishing Permit

A permit shall be required for fishing vessels engaged in harvesting lobsters for sale or
for the harvest or possession of more than six lobsters per person per day. The permit
shall be issued to either the vessel owner or operator and the applicant must have at
least ten percent of his earned income from commercial fishing. -

3. Recreational Fishinj Permit.

Require a permit for all recreational fishermen actively engaged in lobster fishing in the
EEZ, with the provision that this measure is not to be implemented until the State of
Florida implements a recreational fishing permit requirement for spiny lobster
recreational fishermen within state waters.

4. Regular Fishing Season — Recreational Possession Limit

The recreational harvest and possession limit during the regular fishing season (August 5
=~ March 31) shall be six lobsters per person per day.

.5. Recreational Fishing Season - Recreational Possession Limit

‘The recreational harvest and possession limit during the special two-day recreational
fishing season shall be six lobsters per person per day. -

6. Recreational Fishing Season Duration.

The two-day recreational nontrap seison-shall be the first full weekend prior to August 1,
beginning with the 1988-89 fishing season.

7. Closed Season Duration.

The closed fishing season shall be from April 1 through August 5 with a preseason soak
period beginning August 1.

8. Closed Season Violations.

In addition to the existing five-day post-season grace period of April 1 -5, for removal of
traps, a 10-day extension for trap retrieval shall be allowed, on an individual basis if a
documented hardship or emergency prevented trap retrieval prior to the end of the April
1 -5 grace period. ’



9. Egg-bearing Lobsters

All captured egg-bearing females shall be released immediately alive to the open water
and not be retained in traps as attractants.

10. Minimum Size Limit

The harvesting of Panulirus argus spiny lobsters with a carapace length 3.0 inches or less;
or if the carapace and tail are separated, with a tail length of less than 5.5 inches shall
be prohibited.

11. Tail Separation

The separation of lobster carapace and tail at sea shall be prohibited except by special
permit. To be eligible for a tail separation permit the fishing craft must have been
assigned a commercial lobster permit, and must be operated for lobster fishing in the
EEZ for two or more days from port. Furthermore, the permit applicant (fishing craft
owner or operator) must provide a signed statement that his fishing activity necessitates
a tail separation permit.

12. Slipper (Spanish) Lobster

The possession or stripping of egg-bearing females shall be prohibited. All captured egg-
bearing females shall be released alive to the open water,

3.11. Rejected Management Measures

1. Use of Undersize Lobsters as Attractants
- No action.

-~ Permit possession of undersize lobsters for baiting purposes only while the vessel is
actively fishing a trap line in the EEZ.

- Prohibit the use of undersize lobsters as attractants.
- Require an escape gap to permit undersize lobster escapement.

- Reduce the number of traps in the fishery to reduce the required number of undersize
lobsters needed as attractants.

2. Commercial Fishing Permit
- No action.

- Require a permit for all commercial fishermen actively engaged in lobster fishing in
the EEZ.

3. Recreational Fishing Permit

- No action.



- Require a permit to be issued to the owner or operator for recreational fishing craft
harvesting lobsters in the EEZ.

4. Regular Fishing Season — Recreational Possession Limit

- No action.

-~ The recreational harvest and possession limit during the regular season shall be 6
lobsters per person per day or 24 lobsters per day per vessel.

5. Recreational Fishing Season - Recreational Possession Limit
- No action.

'6. Recreational Fishing Season Duration

- No action.

- The two-day recreational nontrap season shall be the first full weekend prior to August
1, beginning with the 1987-88 season.

7. Closed Season Duration

- No action.

8. Closed Season Violations.

- No action.

- A performance bond shall be required of all permitted fishermen requiring the removal
of all traps at the end of the fishing season, with forfeiture of the bond for failing to
remove traps by the end of the post-season grace period of April- 1-5.

- Permit individuals to salvage and keep traps left in the water during _the closed season.
9. Egg-bearing Lo‘st'ets | |

- No action.

10. Minimum Size Limit

- No action.

11. Tail Separation

- No action.

- Prohibit tail separation completely.

12. Slipper (Spanish) Lobster

- No action.
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- Establish a closed season during the reproductive period.
— Establish a minimum size limit.

3.12. Recommendations

3.12.1. Special Recommendations to the Secretarﬁ

The Councils have recommended the following areas of needed information.

1. New baits or other fishing practices that offer economically viable substitutes for
using undersize lobsters as attractants in traps;

2. Information on unreported landings from all user groups, most particularly the
recreational fishery;

3. Better estimates of total mortality including natural as well as fishing mortality;
4. The source of lobster larvae recruited to the south Florida fishery;
"S. Information on catch and effort and size composition, by geographic area;

6. The design and implementation of a system that will assist in locating and retrieving
of traps and minimize conflicts between users of the resource;

7. The evaluation of the effectiveness of artificial- and supplemental habitats in
existing sanctuaries for juvenile lobsters.

8. The evaluation of the effectiveness of live wells in reducing undersize lobster
mortality associated with their use as attractants.

3.12.3. Special Recommendations to the States

The Councils recommend that the states implement the management measures proposed
in this amendment to the FMP within -its State waters where applicable. The Councils
further encourage the states to assist the Secretary in addressing and supporting the
research and other special recommendations. ’ .
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4.0 INTRODUCTION

The management unit includes the spiny lobster, Panulirus argus, inhabiting that portion
of the EEZ within the areas of authority of the Gulf of Mexico and South Atlantic
Fishery Management Councils. This amendment proposes to include the slipper (Spanish)
lobster, Scyllarides nodifer into the management unit also. The spiny lobster fishery
occurs principally in the waters off south Florida with approximately 50 percent of the
catch taken from the EEZ. The slipper (Spanish) lobster fishery occurs off west Florida
and the Florida panhandle and is conducted almost entirely in the EEZ by shrimp vessels
using otter trawls.

The objectives of the FMP implemented in July, 1982, address a number of problems.
Foremost among these problems was the need to manage the fishery throughout its
range. Florida had been managing the fishery for years, but with its jurisdiction limited
to its territorial waters.

The FMP projected an estimated increase in yield of 1.5 million pounds in the first year
over the estimated 1982 legal catch of 8.0 million pounds (includes 1.0 - 2.6 million
pounds of unrecorded commercial and recreational catches), and an eventual long-term
increase in yield of approximately 4.0 million pounds. Projected increases in annual
revenue to the commercial fishery paralleled projected yield. The projected yield and
revenue increases have not been attained, however, maximum sustainable yield (MSY) is
estimated to be 12.7 million pounds for 2 maximum yield per recruit size of 3.5 inches
carapace length. Optimum yield (OY) is estimated to be 9.5 million pounds and specified
to be ali lobster more than 3.0 inches carapace length that can be legally harvested by
commercial and recreational fishermen given existing technology and prevailing
economic conditions. Optimum yield is estimated to be 9.5 million pounds.

4.1. Management Objectives

1. Protect long-run yields and prevent depletion of lobster stocks..
2. Increase yield by weight from the fishery.

. 3 Reduce user group and gear conflicts in the fis.hery. ’

4. Acquire the necessary information to manage the fishery.

5. Promote efficiency in the fishery.

4.2, Problems in the Fishery Requiring Plan Amendment

A number of the FMP's spiny lobster regulations differ from Florida's and have either
resulted in a burden to the fishermen or have hindered enforcement efforts. Although
the State of Florida was requested to adopt management measures similar to those in the
FMP, to date Florida has made no changes to its spiny lobster regulations.

The lack of a spiny lobster fishing permit and recreational daily bag limit of 24 lobsters
in the EEZ hampers State enforcement efforts to prevent trap poaching. Without direct
observation by a law enforcement official, it is impossible to determine the catch site of
a given spiny lobster. Thus, a recreational fisherman could conceivably claim that an
illegal catch of spiny lobsters taken from State waters had come from the EEZ. In
addition, if the State of Florida elected to revoke a permit for the commercial

12



harvesting of spiny lobster, the subject of the revocation could transfer his operation to
the EEZ, claim to be a recreational fisherman and continue to harvest considerable
quantities of spiny lobster. Failure to limit the spiny lobster catch by a recreational bag
limit probably also encourages trap poaching.

Failure to prohibit the possession of separated spiny lobster tails at sea in the EEZ
effectively defeats the prohibition against the taking of, or possession of, speared spiny
lobster because it allows individuals to legally remove and discard the speared carapace
thereby destroying evidence of an illegal activity. In addition, the illegal harvest of
undersize lobster tails is facilitated by the indiscriminate allowance of the possession of
separated tails because a lobster tail is only one-third as |arge as a whole lobster and
consequently, lobster tails are more easily concealed.

The allowance of fishing craft to have 200 undersize lobsters on board while at sea
prevents State enforcement officers from enforcing the State prohibition on the
possession of undersize lobsters since the most effective enforcement of the State's
regulation occurs while the fishing craft is enroute to port.

Landings in the last four years have averaged 5.6 miilion pounds (1982-1984) and are
substantially less than either the preceding seven-year average of 6.3 million pounds
(1975-1981) (Table 6.1) or the estimated optimum yield of 9.5 million pounds. The
number of traps deployed in the fishery is continuing to increase. In 1984, between
675,000 to 750,000 traps were fished - a record high (see Table 6.1 and Monroe County
Planning Department, 1985). The FMP estimated that optimum yield could be harvested
with just 200,000 traps. Consequently, annual catch per trap has declined substantially in
the last ten years and has been lowest in the past three years than in all previous years.
The decline in catch per trap probably reflects both the extent of excessive effort in the
fishery and a decrease in the standing stock of lobsters in south Florida. Since there is
no limitation on number of traps, fishermen must continually increase their number of
traps to remain competitive.

The illegal market in undersize lobsters, on board handling and exposure of undersize
lobsters and their confinement in traps as attractants are significant sources of undersize
lobster mortality that are preventing the fishery from harvesting optimum yield.
Although undersize lobsters are an effective attractant, the mortality associated with
there use as attractants, in combination with an increasing number of traps being fished,
are contributing to the fishery's inability to achieve optimum yield and the observed
decline in annual landings per trap currently being experienced in the fishery.
Consequently the benefits of management, as projected in the FMP, were not achieved.

Although sufficient information exists to define the major problems within the fishery,
insufficient data are available on the fishery to determine either the dynamics of the
lobster population or the dynamics of the fishing fleet; this data deficiency will become
more critical in the future as effort limitation or resource allocation problems are
considered. The users of the resource are not adequately identified, therefore, it is
difficult to assess the potential impacts of management measures under consideration on
recreational and commercial fishermen; Florida's permit system does not identify the
user groups impacting the resource. Catch and effort data on the commercial fishery is
also inadequate to assess the stability of the stock to current fishing pressures. Data on
recreational harvest are nonexistent. Although the need for recreational data on the
spiny lobster fishery was identified in the FMP, no progress has been made in either
identifying the magnitude of recreational harvest or the recreational user group.

13



4.3. Achievement of Stated Objectives

Objective 1 — Protect Long-Term Yields and Prevent Depletion of Lobster Stocks.

The primary management measures supporting this objective are the restrictions on
minimum size, closed season, spearing, taking egg-bearing females, nondegradable traps,
and use of explosives and poisons. The lack of data on the recreational fishery precludes
the assessment of the impact of recreational divers on the resource which makes it
difficult to determine if the recent decline in recorded commercial landings are due to
overfishing or simply due to the recreational fishery. ‘taking a larger proportion of
available resource. The mortality associated with continued usé¢ of undersize lobsters as .
live attractants is in conflict with this objective because the mortality associated with
the use of immature undersize lobsters may jeopardize future recruitment potential
(Lyons et al. 1981; Lyons 1986; Gregory and Labisky 1982). The loss in yield associated
with undersize lobster mortality is compounded by the continuing annual increase in the
number of traps fished that create an ever increasing demand for more undersize lobsters
as attractants; consequently, greater numbers of undersize lobsters are being lost to the
fishery each year. )

Objective 2 — Increase Yield by Weight from the Fishery.

The primary management measure supporting this objective is the restriction on
minimum size. Conversely, the primary detriment to achieving this objective is the
undersize lobster mortality that is occurring due to illegal harvest and current fishing
practices as discussed above under Objective 1. The fishery is primarily managed on a
yield per recruit basis. Maximum yield per recruit occurs.at 3.5 inches carapace length
and the minimum size of 3.0 inches carapace length represents 85 to 90 percent of the
available maximum yield. Because the Florida minimum size was 3.0 inches carapace
length and that an increase in minimum size was potentially disruptive to the fishery
economically, the Councils chose to maintain the 3.0 inch carapace length in conjunction
with the closed season. However, the undersize lobster mortality due to illegal
harvesting and current use of live attractants has effectively created a minimum size
limit of about 2.5 - 2.75 inches carapace length (Warner et al 1977; Yang and Obert 1978;
Lyons et al 1981). Consequently, yield production is currently at least 20 percent below
that of maximum yield per recruit (see Exhibit 5-11 on page 5-20 of the Spiny Lobster
FMP). ‘ S

Objective 3 — Reduce User Group and Gear Conflicts in the Fishery.

The primary management measures supporting this objective are the restrictions on
molesting and poaching another's trap, night fishing, and the establishment of the two-
day recreational season. Since the FMP was implemented gear conflicts have been
minimal, therefore, it appears the FMP has been successful in this regard. User group
conflicts have also been alleviated by the two-day recreational season in the EEZ; some
conflicts still occur in State waters due to the overlap of Florida's two-day season with
the preseason trap deployment period. Inseason conflicts between recreational divers
and commercial trappers still occur because most of the available fishing areas are
restricted to the shallow nearshore waters in the upper Florida Keys, that is readily
available to both user groups. In addition, poaching is reported to be a continuing
problem, particularly in the upper Florida Keys.
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Objective 4 — Acquire the Necessary Information to Manage the Fishery.

The statistical reporting system for spiny lobster was not implemented because Florida
was in the process of implementing a statewide trip ticket system for the commercial
fishermen and the Councils did not desire to burden the lobster fishermen with duplicate
data collection systems. The potential exists for the Florida system to satisfy most of
the Councils' data needs in the lobster fishery. However, under the Florida system as
currently implemented the critical detailed effort and area of capture data are
voluntary. In addition, little routine information is available on the sex and size
composition of the landed lobsters; such information would be valuable for monitoring
the impacts of fishing and environmental changes on the lobster population. Without a
routine collection of landed lobster characteristics it will be extremely difficult to
determine potential impacts of a change in (or maintenance of) FMP management
measures. The NMFS has recently implemented a small-scale sampling program to
measure lobsters dockside, however, it is unknown if the current sampling regime is
sufficient to be representative of fishery landings since the fishery is prosecuted in a
number of different geographic locations each with a different size composition of
lobsters.

As the lobster fishery becomes more overcapitalized and competition increases among
the major user groups — recreational and commercial — social and cultural data needs
will become more critical. Currently, the above two user groups are not adequately
identified by the Florida permit system. The Councils and NMFS have jointly funded an
anthropological and economic study of the lobster fishery with particular emphasis on
identifying alternative limited entry programs. Currently, anyone can enter the Federal
fishery at no .cost and enter the State commercial fishery for a $50.00 permit fee.
Consequently, although there are only about 600 commercial fishing craft in the fishery,
over 4,000 Florida permits have been issued as of the 1986 fishing season. Obviously, any
consideration of a limited entry program must first identify the participants in the
fishery and associated user groups. Due to the lack of data on even the major two user
groups, it is not possible to adequately assess potential impacts of alternative
management measures to assure fair and equitable treatment.

Objective 5 — Promote Efficiency in the Fishery.

This objective is primarily supported by the minimum size, seasonal closure, prohibition
on trap poaching and night fishing, and the allowance of using undersize lobsters as live
attractants. The minimum size provides the maximum dollar value for the commercial
fishery and promotes harvesting efficiency for both commercial and recreational
fishermen because 2 significant increase in minimum size would reduce the availability
of legal lobster for at least one season. The seasonal closure provides economic benefits
to the fishery by allowing the standing stock of legal lobsters to increase during the
summer thus providing improved catch rates during the following fishing season while
limiting total annual fishing costs. The prohibition on trap poaching and night fishing are
complementary and promote efficiency by reducing theft.

The allowance of using undersize lobsters as live attractants has immediate short-term
benefits in promoting efficiency. Live lobster bait used as an attractant is the most
effective bait available to the fishery. Live attractants catch about three times more
legal size lobsters than any other available bait.
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5.0 DESCRIPTION AND STATUS OF THE SPINY LOBSTER FISHERY AND STOCK

5.1. Description of Data Available

Commercial catches of spiny lobster by month (pounds whole weight) are compiled by the
National Marine Fisheries Service (NMFS) based on reports required of wholesale seafood
operations and by the Florida Department of Natural Resources (FDNR) through the
recently implemented commercial trip ticket system. Since the Florida system has been
in place for only two years the primary data source is NMFS. Florida landings have
historically been divided into two general areas (east and west Florida) represented
primarily by Dade and Monroe Counties, respectively. Data on the number of traps
fished per year have been obtained by the NMFS port agents and are the only historical
index of fishing effort for the fishery; these data are obtained annually from wholesale
fish houses.

Three main categories of unrecorded catch are known: (1) recreational catch of legal
and undersize lobsters; (2) commercial legal size catch not sold through fish houses; and
(3) commercial harvest of undersize lobsters. Recreational catch is unknown and
probably substantial. The annual two-day sport diving season attracts considerable
attention and, since its establishment in 1975, has become a major event with sport
divers, attracting people from throughout the State.

The second category of unrecorded catch (catch passing directly from fishermen to
retailers) has been reported to increase in recent years. Many Keys fishermen have
obtained their own freezing facilities, marketing their own product some of the time and
selling to licensed wholesalers at other times. Another apparently increasing trend is
direct sales to trucking operations, which transport the fresh catch for direct sale in
Miami and elsewhere.

In addition to unrecorded catch, an unknown proportion of the recorded catch is
comprised of either undersize lobsters or from foreign waters, principally from the
Bahamas. Landings of Bahamian lobsters were more likely to have been included in data
from the east coast of Florida (Dade County) than in data from the west coast (Monroe
County) in recent years.,

5.2. Description of Fishery and Participants

Domestic commercial and recreational fisheries for spiny lobsters are limited primarily
to southeastern Florida and the Florida Keys. Wood slat traps are the predominate gear
in the commercial fishery. Fishing craft range from 16-55 feet in length, and most are
constructed of fiberglass. '

The greatest production of spiny lobster comes from Monroe County, which includes the
Florida Keys. Fishing craft in the lower Florida Keys (Marathon to Key West) tend to be
larger than those fishing in the upper Florida Keys (Key Largo to Long Key). Lower Keys
craft now average 50 feet in length and may fish up to 5,000 traps, using a two-week
soak time (Powers and Bannerot, 1984). Trips last up to five days and a craft may fish
lines of traps many miles apart. A buddy system is often used so that one craft may
watch another's trap line to reduce poaching, which occurs both among commercial
fishermen and between recreational and commercial fishermen. In the upper Florida
Keys, small day craft still dominate the commercial fishery, fishing 500-800 traps per
craft.
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Considerable quantities of spiny lobster are also taken by hand by recreational and
commercial divers using SCUBA, hookah, or free diving. Commercial divers usually use
SCUBA in the channels passing under the Overseas Highway and in various shallow
natural and artificial habitats between the Keys and the offshore reef break. Significant
commercial harvest by diving occurs in Florida Bay south of the Everglades National
Park and into the Gulf of Mexico. Recreational divers exploit similar areas. In addition
to diving, a small proportion of the recreational catch is taken with lights and bully nets
at night on shallow flats and bays.

Little fishing .effort for spiny lobsters occurs north of Monroe County on the west coast
of Florida. The majority of lobsters not caught off Monroe County come from waters off
Dade and Broward Counties. Commercial harvest by diving is not prevalent in Dade
County. Recreational divers work the channels and flats between Cape Florida and
Ragged Keys and the creeks from Ragged Keys to Key Largo, as well as numerous
natural and artificial habitats on the shelf between the Keys and the offshore reef tract.

Commercial trapping is sharply curtailed north of Broward County. Limited diving
effort, primarily recreational, occurs as far north as the West Palm Beach area.

5.3. Trendsin the Fishery

In the five years since the fishery data were last examined, the number of traps used in
the commercial fishery increased and reported landings have declined. Anecdotal
information indicates recreational lobster fishing is becoming more popular each year.
Without more effective management, the future probable condition of the fishery will be
one of continued overfishing. .

5.3.1. Landings and Effort

Annual landings, number of traps available for use during the year, and number of craft
(boats and vessels) have shown a general increasing trend from 1952 to the early 1970's in
the Florida west coast (Powers and Bannerot, 1984; Table 5.1). Since the early 1970's.
landings have become more variable (Powers 1985), but have exceeded seven million’
pounds only once (in 1979) since 1974, whereas fishing effort (number of traps and traps
per craft) have continued to increase (Figure 5.1 and Table 5.1).

These effort data do not indicate the actual fishing mortality being exerted due to the
absence of soak time information. Therefore, landings per trap is probably a biased index
of abundance and most likely is an overestimate of abundance. Even so, catch per trap
has shown a marked decrease in the west coast fishery (Table 5.1). The east coast
fishery had a period of high landings with a large number of traps in the late 1960's and
early 1970'%; most of these landings were probably from Bahamian waters. The Bahamian
government began enforcing its poaching laws in 1974 and subsequently landings and
effort declined. Presently, the east coast fishery is operating at a low level.

Since 1975 the number of lobster permits issued by the State of Florida has doubled,
increasing from approximately 1,800 to 4,000 in 1985. The cause of the dramatic
increase in the number of permittees is probably due to a combination of factors,
including increased daily harvest by recreational or part-time fishermen, increased
Cuban immigrant fishermen, and possibly expectation of limited entry in the fishery. As
the recreational fishery grows the number of recreational fishermen holding lobster
permits will probably also increase. Many of the Cubans that immigrated to the U. S. in
1980 were probably fishermen and may have contributed to recent increases in the
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number of lobster permit holders (Labisky et al., 1980) since lobster fishing is one of the
major fisheries in Cuba. More importantly, however, may have been the expectation of
limited entry. In the years preceding implementation of the FM P, lobster permit holders
increased up to 4,100 in 1981 and dropped to 3,000 in 1982—the year the FMP was
implemented. A similar increase occurred in 1985 as the result of publicity surrounding
the Councils! interest inlimited entry.

5.3.2 Prices and Costs

There were no major changes in price-determining variables during the period since the
FMP was implemented. Real exvessel prices averaged slightly higher during the 1980-84
period than in the previous five years (Table 5.6), although there was no sig ificant trend
over the ten—year period 1975-1985. ‘

There was no evidence of significant structural change in the industry over the 1975-1985
decade that would invalidate the cost and returns analysis presented in the FMP
document (and recapitulated in ‘Tables 5.8 - 5.10). The industry has performed as
expected for an open access fishery in which there is no obvious, strong relationship
between spawning biomass and recruitment. Annual sustainable yield is probably beyond
MSY due to growth overfishing. As real price goes up, the short-run effect is that real
return to effort, defined in terms of a variable capital/labor combination of craft, traps
and crew, tends to increase as well. To the extent that the opportunity costs (i.e. the
alternative employment opportunities and interest rate) of these inputs do not change,
more effort enters the fishery. This drives the return to effort back to or (because of
lags, the imperfect realization of expectations, and the immobility of labor and capital)
actually below the level of opportunity costs. The real price has increased slightly over
the 1975-85 period (Table 5.6). The number of traps, especially on the west coast of
Florida, has increased over the same period (Table 5.1). Consequently the value of catch
per trap in 1984 dollars has tended to decrease over the period and the constant dollar
value of catch per craft has tended to increase (the trends are not significant in either
case), reflecting the increased number of traps in the fishery and the increased number
of traps fished per firm (Table 5.7).

_The firms sampled (Tables 5.8-5.10) were chosen to represent the full-time comm ercial
industry. The firms fished an average of 1,085 traps each over the season, and reported
total costs attributable to spiny lobster fishing of $26,032 for the 1978-1979 season. If
the average for total cost of $24 per trap fished is taken to represent the cost of fishing
each of the traps fished in 1978 or 1979, then a comparison with the value per trap fished
on the west coast of Florida in 1978 or 1979 indicates that total costs were not fully
recovered. The sample average for variable costs of $21 per trap fished would have been
just recovered on average in the two years. This situation is to be expected in an open
access fishery of the nature of the south Florida spiny lobster fishery. :

5.4, Status of Spiny Lobster Stock

5.4.1. Stock Assessment

Season Length

The effective length of the fishing season, as indicated by monthly landings, is becoming
shorter. Since 1979-1980, at least 85 percent of the seasonal landings from the Florida
west coast were taken before the end of December; at least 93 percent were taken
before the end of January (Powers and Bannerot, 1984; Table 5.2) If unreported catches
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have occurred at either the same rate or follow a seasonal trend similar to recorded
landings during this time period, then it appears that the entire fishery is becoming
concentrated in time. The most obvious explanations are either that recruitment has
declined during these years or that the fishing mortality rate has increased, or a
combination of both. The pattern of monthly catches, the increase in number of traps,
and anecdotal information about relative amounts of fishing effort lead to the conclusion
that the fishing mortality rate has been high during recent seasons. However, without
knowing the distribution of fishing mortality within a season, the effects of fishing and .
recruitment cannot be separated. ' :

Abundance ana Fishing Mortality

Beginning season abundance has been quite variable over the last five years but does not
appear to follow a particular trend. Annual fishing mortality rate has been high with F
being between 1.10 to 1.75 (Powers and Bannerot, 1984; Powers, 1985).

If the unreported catches have increased greatly over the last ten years, then either
recruitment has increased or the pattern of recruitment has changed. However, the
fishery is becoming increasingly dependent on new recruits and appears to be supported
by a single year class. Consequently, the success of the fishery is dependent upon the
strength of the entering year class of undersize lobsters that grew into legal size during
the preceding closed season. The variability in annual catches in the past six to seven
years is probably due to variability in recruitment (Figure 5.1).

Yield Per Recruit

The yield per recruit of spiny lobster was reexamined in 1984 to deter mine the effects of
fishing practices on the potential yield of the fishery. Size of recruitment (Ir) was
assumed to be 65 millimeters (2.5 inches) carapace length. The present legal size or size
of first capture (1) is 76.2 millimeters (3.0 inches) carapace lengthe Two alternatives
were also tested, | . = 88.9 millimeters (3.5 inches) and 1. = 101.6 millimeters (4.0
inches)e The monthly mortality rate was assumed to be M = 0.05. The yield per recruit
was calculated based upon an August 1st recruitment date at size Ir = 65 millimeters
carapace length. In addition it was assumed that fishing only occurred from August 1 to
March 31 and that only natural mortality occurred between April 1 and July 31,

Two other sources of mortality were included in the analysis: (1) fishing mortality due to
the harvest of undersize lobsters, F; and (2) fishing mortality due to the use of undersize
lobsters as bait, Fb' It was assumed that yield to the harvester was derived from the
rate Fs’ whereas it was not for F,. These rates were expressed in the analysis as a ratio
relative to the fishing mortality rate on legal size lobster (FS:F1 and Fb’Fl)'

At the present annual fishing mortality rates of approximately 1.25 - 2.0, if the baiting
mortality of shorts is 40 percent of the total legal mortality (i.e, Fb/F‘l = ,40) and
harvest mortality of undersize lobsters is 40 percent (i.e., F /F, = ,40), then the loss in
yield per recruit is 20 percent to 50 percent (Figures 5.2 and §.3). If the minimum size is
increased, the potential yield per recruit is increased, but baiting practices would tend to
negate this potential. Similarly, if a2 baiting mortality of 20 percent occurs then, the
percent loss in yield per recruit is 10 percent to 30 percent.

There are several potentially controllable variables which contribute to the above yield
per recruit values. Specifically, these are: (1) the legal size, (2) the magnitude of
fishing, (3) the distribution of fishing, and (4) mortality of undersize lobsters, Fg and Fy.
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First, changing the legal size does not have much potential for increasing yield per
recruit if the short mortality practices are not changed concomitantly; simply increasing
the legal size would worsen the problem of undersize lobster mortality.

Second, present fishing mortality rates are high. The concentration of fishing mortality
at the beginning of the year makes yield per recruit losses greater than if fishing was
distributed evenly throughout the year. It is unlikely the seasonal distribution of fishing
effort can be indirectly controlled. However, if the total fishing mortality rate was

reduced by approximately one-half and baiting practices were not altered, yield per

recruit would increase 15 percent to 25 percent (if Fo/Fq = 0.4) or 5 percent to 10
percent (if Fy/F, =0.2).

Harvest of undersize lobsters between the sizes of 65 millimeters (2.5 inches) and 76
millimeters (3.0 inches) does not have much additional negative effect on yield as long as
baiting mortality occurs since harvested lobster represent utilized yield, albeit illegal,
(compare Figures 5.2 and 5.3). However, if the recreational effort is high, skewed
strongly to the beginning of the season, or relative undersize lobster harvest (Fs/Fl) is
greater than 40 percent, there may be additional yield losses due to this illegal harvest of
undersize lobsters.

Baiting mortality has the most negative impact on yield per recruit. This is because it is
a unharvested source of mortality which impacts small lobsters. Reducing the ratio of
baiting mortality from 40 percent to 20 percent would produce a 10 percent to 15
percent increase in yield. Additionally, a reduction in effective effort would further
improve yield to the fishery. Therefore, reduction in the unharvested mortality of shorts
has the most potential for improving yield over any other single management action
affecting yield per recruit.

The loss of undersize lobsters due to baiting mortality not only affects potential yield, as
discussed above, but also reduces potential reproductive output of the population (Lyons
et al., 1981; Gregory et al.,, 1982; Hunt and Lyons, 1986; Lyons, 1986). Thus the future
stability of the resource is jeopardized by the current magnitude of undersize lobster
mortality.

5.4.2. . Assessment of Handling Pvractice-s of Undersize Lobsters

Effects of Air Exposure and Trap Confinement to Undersize qusters

Traps in the south Florida spiny lobster fishery are baited with live undersize lobsters,
many of which are exposed to air for considerable periods aboard vessels before being
placed in traps and returned to the sea. Average mortality rate of lobsters exposed for
1/2, 1, 2, and 4 hours in controlied field tests was 25.3 percent after four weeks of
confinement (Lyons and Kennedy, 1981; Hunt et al., 1986). Approximately 42 percent of
observed mortality curred within one week after -.exposure, suggesting that exposure may
be the primary cause of death. Neither air temperature during exposure nor periodic
dampening with seawater had significant effects on mortality rate. Mortality caused by
baiting traps with undersize lobsters may produce economic losses in dockside landings
estimated to range from 1.5 to 9.0 million dollars annually (Hunt et al., 1986).

Of those lobsters exposed to air experim entally, desiccation rates were faster in smaller
lobsters (Vermeer, 1985). During a two-hour exposure, blood lactic acid levels increased
more than 11 times, pH fell more than one-half point and ammonia concentrations nearly
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doubled. Exposure-induced changes in blood parameters occurred most rapidly in the
first 30 minutes and began to level off after two hours. In recovery experiments, all
lobsters exposed for two hours then returned to the water for 24 hours survived, 75
percent had a delayed or absent tail-flip escape response, and most exhibited diminished
defensive activity. These results indicate acute effects due to exposure do not directly
cause mortality but inflict sufficient damage to sensitive nervous tissue to induce
potentially lethal aberrations in escape and defensive behaviors (Vermeer, 1985).

Relative Effectiveness of Alternative Spiny Lobster Baits

Catch by traps baited with shorts was approximately three times greater than that
obtained using any other bait currently available to the fishery (Table 5.3). There was no
significant difference in average catch/trap among traps baited with cowhide, University
of Florida processed bait, fish heads, or traps deployed empty (Hunt and Lyons, 1985).

Potential Gear Modifications for Reducing Undersize Lobster Mortalty

Two potential gear modifications that will reduce undersize lobster mortality include the
use of live wells aboard fishing craft to reduce the exposure mortality and the
installation of escape gaps in traps to reduce the catch rate of undersize lobsters which
would not only reduce both trap confinement and on board exposure mortality but would
also reduce illegal harvest of undersize lobsters for sale.

Fishermen report that undersize lobsters kept in a live well aboard fishing craft are more
active than those kept in a open fish box, and are more effective as attractants (Hunt,
1985). However, undersize lobsters transported in live wells from one side of the Florida
Keys to the other experience higher mortality than those moved within the region of
capture; this mortality may be due to crowded conditions in the live well, duration of
confinement during transport, or relocation to a different environment.

Careful, continuous use of a live well to transport undersize lobsters from trap to trap
will likely reduce mortality during the first week or two of confinement in a trap.
Mortality of undersize lobsters exposed to air is considerable during those first weeks of
use as attractants (Hunt et al.,, 1986). Live wells may effectively address the air
exposure component of undersize lobster mortality, however, other sources of mortality
occur to undersize lobsters used as attractants. The combined effects of starvation and
predation of lobsters confined in traps for extended periods are important components of
total mortality of undersize lobster attractants (Lyons and Kennedy, 1981; Hunt et al.,
1986). Live wells do not solve the problem of mortality associated with confinement for
extended periods. Lobsters maintained in live wells may avoid exposure-related
mortality, only to succumb later to starvation or predators; the entire amount of
mortality previously ascribable to exposure will not be eliminated.

Traps with escape gaps are effective at reducing catch of undersize spiny lobsters (Hunt
and Lyons, 1985; Frazel, 1986). Traps equipped with escape gaps caught significantly
fewer undersize lobsters than did the control (no escape gap) commercial traps; Hunt and
Lyons (1985) found traps fished in the upper Florida Keys with 2, 21/16, and 2 1/8 inch
escape gaps caught approximately 73 percent, 91 percent, and 97 percent fewer
undersize lobsters respectively than control traps (Tables 5.4 and 5.5) whereas Frazel, on
the southeast Florida coast (February-january), found that traps equipped with 2 and 2
1/8 inch escape gaps caught 48 percent and 99 percent fewer undersize lobsters
respectively (Table 5.11). The average size of lobsters caught in each of the Florida
Keys traps were 2.7 (69), 3.0 (77), 3.1 (80), and 3.1 (78) inches (millimeter) carapace
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length for lobsters captured in control, 2, 2 1/16, and 2 1/8 inch escape gap traps
respectively during the fishing season. Similarly, Frazel found the average carapace
length of lobsters in control, 2, and 2 1/8 inch escape gap traps to be 3.1 (79), 3.3 (83),
and 3.5 (89) inches respectively.

In the Florida Keys study, the catch rate of legal size lobsters in two—-inch escape gap
traps (0.13 - winter; 0.90 - summer) was not significantly different, statistically, from
standard commercial traps (0.19 - winter; 1.14 - summer). However, the catchrates of 2
1/16 and 2 1/8 inch escape gap traps were significantly less than that of standard traps;
these traps respectively caught at least 40 percent and 63 percent (average of winter and
summer catch rates) fewer legal size lobsters than the standard traps. Conversely, in the
southeast Florida study, the catchrate of legal size lobsters in two-inch escape gap traps
(0.40 lobsters/trap) was 1.7 times greater than the legal catch rate of the standard
commercial trap (0.23 lobsters/trap) and the catch rates of traps with 2 1/8 inch escape
gaps (0.25 lobsters/trap) were not significantly different from the standard commercial
traps. '

The differences observed in the above two studies on the effect of escape gaps are most
probably related to differences in the average size of lobsters found in each geographic
area; the average carapace length of lobsters caught in standard commercial traps was
2.7 inches in the Florida Keys and 3.1 inches in southeast Florida., These results indicate
escape gaps are more effective in areas inhabited by larger lobsters; this phenomena has
been observed in only one other spiny lobster population — New Zealand (Bain, 1967).
Typically, traps equipped with appropriately designed escape gaps catch more legal size:
lobsters than traps without escape gaps (Bowen, 1963, Western Australia; Ritchie, 1966,
New Zealand; Everson et al.,, 1984, Hawaii). .

5.5. Status of the Slipper {Spanish) Lobster Stock

The species Scyllarides nodifer comprises the slipper lobster fishery, which occurs almost
exclusively in the EEZ adjacent the west coast of Florida. The slipper lobster is also
known as the. bulldozer, Spanish, shovelnose, or sand lobster.. The FMP includes the
slipper lobster but only as an incidental species; no management program was
implemented. However, the FMP states slipper lobsters should be included in the
management unit if the status of the fishery changes. ‘ )

Slipper lobster larvae are remarkably similar to spiny lobster larvae in their appearance
and biology - each have an extended (nine to 12 month) larval period. Growth rates,
behavior, and habitat preferences for juveniles and adults are not well known for either
of the slipper lobster species (Ogren 1977). Spawning in S. nodifer females in the eastern
Gulf of Mexico occurs primarily in the summer months of May - August (Lyons, 1970),

Slipper lobster have always been caught incidentally by the Guif shrimp fishery, however
recently, when localized concentrations are found or at certain times of the year, shrimp
boats may fish directly for slipper lobsters. Although most lobsters are caught by trawls,
there is also interest in developing a trap fishery.

Recorded landings of slipper lobsters in Florida have grown from 1,200 pounds in 1979 to
102,000 and 63,000 pounds respectively in 1983 and 1984. In 1984, 31 dealers on the
Florida west coast reported landings of slipper lobsters worth $146,000 dockside.
Virtually all the landings occur on the west and northwest Florida coasts; there are no
recorded landings from elsewhere in the Gulf of Mexico. More importantly,
approximately 43 percent of these landings occur during the reproductive season of May
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