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RESEARCH AND INFORMATION NEEDS OF

THE FLORIDA SPINY LOBSTER FISHERY

Edited by
William Seaman, Jr. and Donald Y. Aska

INTRODUCTION

In response to a number of fishermen in South Florida, the State
Universi ty System of Florida Sea Grant Program recently became invo'Ived
in research on the spiny 1ohster, Panu 1 i rue ~a r us . When add it ionai re-
search needs were expressed, Florida Sea Grant decided to become better
informed on the subject, and evaluate its potential for service to the per-
sons dependent on thi s f i shery resource, Hence a meet ing of persons and
organizations involved in the biology and/or utilization of the spiny lobes
ster fishery in Florida was called.

Within the research and ~advisor 1 imi ts of Sea Grant, the objectives
of the meeting were:

1. To identify broadly the problems and information needs of
persons dependent on the spiny lobster resource.

2. To assess existing sources of information and their possi-
ble applications.

3. To identify priorities and actions needed to resolve user
p rob I ems.

Format

Papers on the major aspects of the fishery -- fishing, industry, sta-
tistics, history, economic and biological research -- were presented. All
papers were heard before discussion occurred.  Program, page 62.!

Following ail the presentations, papers were discussed individual ly.
Based on this, a 1 ist of major problems and needs was compiled. These
items were then reviewed by the group.  Attendance I ist, page 63.!

The cont ributed papers  pages 8-57! are preceded by a sunmary sect ion
 pages 2- 7!, in which the major problems and needs of the fishery are listed.
Also in the summary are abstracts of the individual papers, in which the main
points of information are summarized.

Coordinator, Florida Sea Grant Marine Advisory Program



SUMMARy

The spiny tobster  panel i rue ~ar us! is Florida's second most important
conmercial species, with 1972 landings amounting to 11,400,000 pounds valued
at $11,800,000 dockside. Centered in Dade and Monroe Counties, the fishery
is intensive, characterized by increasing numbers of fishermen, competition
for productive fishing space, and increased entry of casual trap operators
and divers. As a resul t, 1 icensed f ishermen are spending more t ime and ef-
fort yet harvesting less on an individuai basis.

Furthermore, theft of traps or trapped lobsters is serious. Many feel
that prosecution is not deal ing strong enough penal ties to lawbreakers. Al-
so, transshipment of il legally taken or undersized lobsters is a problem
since authorities currently lack authority to stop such practices under ex-
isting law.

Limited entry has been suggested by Keys commercial fishermen. The
difficult problem of identifying conmercial fishermen who wou'Id be allowed
entry might be solved by examining management precedents established in
Alaska and Canada.

Development of information to assist agencies in resolving such man-
agement issues was seen to be an immediate need, For example, improved com-
mercial catch data are needed. Sport catch data are nonexistent, yet signif-
i cant.

Biological questions concern the life history of the species and the
abi'Iity of populations to sustain fishing pressures. A basic question deals
with recruitment, since the source of young lobster -- whether the distant
Caribbean or local ly -- will influence the relative importance of economic
and biological criteria in setting desirable yields. For examp'Ie, size at
sexual maturi ty i s important in 1 egall y def ining "short s i ze." Quest ions
on the vulnerability of young migrating lobster to fishermen must be an-
swered, as well as vulnerability of all sizes to pollution. Identification
and tracking of dispersal of larvae are significant research needs, although
cost'Iy, and time demanding,

International concerns focus on two areas:  I! National sovereignty
and the allocation of the fishery resources of coastal states; �! biolo-
gical recruitment of lobsters from waters of another country. Recent en-
forcement measures by the Bahamian government have affected the activity of
Florida-based fishermen.

Several fishermen volunteered to follow-up the session with economic
and biological information from their logs and catch records. Small group
meetings, for example to set uniform statistical data needs, could be used
in formulating specific research and advisory work.



Harvest

1. Declining catch per unit, 'of effort
2. Determination of a "maxIQum sustained yield"
3. Amount of entry to fisheiry

a. Number of fishermenl

b. Seasonality
4. Definition of short size

A.

B. Biology
I. Life history

a. Recru i tmen t

b. Queues 6 ma rches
c. Age - growth

2. Larval ident i f ication

3. Effects of pol lution
4. Thermal/hydrographic s tuid i es

C. Business

1. Legal: Enforcement and prosecution
a. Vandalism
b. Identifying brushed, and clipped lobster

2. Statistics of commerc Iali and sport fisheries
3. Economics and budgets oF' fishermen

D. Workshops on specific problem>

~Aas racts

Fishermenis roblems in the s in lobster fisher
R. C. Wol f ferts

Conservation efforts must conhider international aspects of fishery.

Feeling that species is not endangered, but present catch per effort
prompts discussion of moratorium oh permits, with future permits denied
to those not dependent on corrmercial fishing for greater part of income

Florida s in lobster industr r blems

R. Fel ik

increased production is needed by f ishermen, processors and distri-
butors. To achieve this, research and federally enforced laws are needed.,

Problems include theft and de!truct ion of traps; piracy of lobsters
from traps; survei i lance not stoppling theft, In the Middle and Lower Keys
divers contribute to theft problems Increasing costs will probably go
higher.
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Research is required to resolve !onf1 let ing information and data gaps
about the, lobster I 1 fe cycle and habits. Artif icial habi tats may be one way to
increase production.

Expanded effort and declining ca!eh per unit of effort have been accompanied
by taking of undersized lobsters, plug clipping, stripping, and cutting of
exposed eggs from the female.

A void between limited state powel and lack of federal regulation exists.
Shipment of i 1 legal catch  from Florida and non-florida waters! into Florida is
unintentionally encouraged by custom bonding by the federal government,

National and international efforts, including more uniform pol icies, wi 1 1
solve some of the problems.

Two conservation laws are proposed:  I! To curta I 1 overf i shing, restriction
of foreign imports into the U.S. during the closed season is proposed. International
agreements are required to insure ful ! compl iance. �! To protect egg-bearing
females and young, a minimum size 1 imt t is required; the "Federal Sponge Act"
is suggested as a model.

The internationa1 nature of this fishery argues against designating the spiny
lobster as a creature of the con tinenfal shelf.

Statistical trends in the s in lobst r fisher
L. E. Johnson

Over 93% of the catch of spiny lrIrbster in the U.S. is landed in Florida.

In the past 10 years, annual Fiotida landings from Florida waters have
increased from around three million trt about four and one half million pounds.
Florida landings from international waters have increased. more rapidly, f rom one
million to around six million pounds.

Landings in Florida are now wort/ over $10 million at dockside. Price now
paid is between two and three times 1!vels of about ten years ago.

U.S. imports of spiny lobster taIls in the first half of 1972 and 1973,
respectively, were 21.5 and 17.7 rnillton pounds.

The bu I k of the catch in F'Iorida lis caught and landed in the Keys. Florida ' s
international operations haze moved beyond the Bahamas to the Caribbean.

In 1971, 1149 fishermen, 250 boa$s, and 272 vessels were involved in the
spiny lobster fishery in Florida. A $P/ increase is forecast for 1973.

The fishery is highly competitlvei and may be optimaliy saturated with men
and boats. Catch and landings may be at a peak. A big market for undersized
lobster tails creates legal and conseIvation problems.



rams at the rine Research Laborator FloridaS ln lobster

De artment of Natural Resources
E. AD Joyce

The fate af larvae originating ln Florida is another question.

Post 1arvae have been grawp to canmerclal size in '18 months In the
laboratory. Rearing larvae Is !tiI I a problem.

Lack of data on sport catclh is a problem In management. Regulation
and enfarcanant are diff lcul t I< the Keys.

Caninercial landings center in Dade and Monroe Counties. PennIts have
steadily risen ln the last 20 y~rs.

Notes on the status of s in Io sters Panullrus ar us et 0 Tortu s
ld I

G ~ E. Dav I s

Study of the natural history of, and impact of sport ha~st on, an
unfished natural papulatian was ibegun in 1971. In situ index den surveys
and standardized fishing with bpited wooden lath traps were used to saepl ~
the labster population. Seasonal and long tenn movements of tagged Indi-
vidua ls were measured.

A marked seasonal mavanent was observed between shallow and deep
reefs; mature finales differed Significantly in tIming frcen the rest of
the population. The size of first maturity in finales observed was sub-
stantia'lly larger than previously reported for Florida, but In close
agreonent with records from Bermuda and Panama in such a way as to sug-
gest a climatic gradient affectfng size at first maturity of P. ar s
similar to that reported for Ja us Ialaa4lI Exceptionally large > 25aac
C.L.! farales appeared ta be re rodu'ctive'ly inactive. No tagged lobster
was recaptured more than eight /Iles from its release site for one year.
Very preliminary results showed ~a 6', reduction in the numbers of lob-
sters in sha! Iow  >10m! dens as e result of 12 weeks of diver harvest.
17-21'X of the total coainerclei harvest at Dry Tortugas consisted of im-
mature fena les.

The data presented indicate a fishery~lde Investigation is needed
to determine Q! size at first nieturlty and �! management lmpl lcat lans
of repmductlv5 seni I 1ty. Alth4ugh the population at Dry Tortugas pro-
vides insight to an idea'I natural systan, further Investigations must be
made of heavily exploited stockS to establish a maxinnan sustained yield
f ishery.

The vast majority of Florida spiny lobsters probab'ly originate  I.e.,
are hatched! in the Caribbean. Currents drift the larvae to Florida. Iden-
tif'Ication of the larvae at the species level ls a pmblan,



In situ research on the biology of spiny lobster, Panul irus ar us
He rrnk 1 nd

Diving reduces sampl ing bias a~d provides for direct observation of
lobster activity.

Results of a tagging and survey study of reef-dwelling adult lobsters
in the U ~ S. Virgin Islands Indicate non-random distr ibut ion and a strong
homing behavior. In the Bahamas  B mini! fail migration of lobster is
less abrupt and trans ient than original ly hypothes ized.

Studies on the U. S. s in lobster fbi sher In the Bahamas re ion
D. C. Slnmons

To document this fishery, information on  I! the value of the fishery,
�! areas important to U.S. fishermen, and �! status of Bahama lobster
stocks has been sought since 1972.

The fishery has expanded rapidly due to an influx of Cuban fishermen
to South Florida, and the high value of lobster.

Standard wood slat traps are used primarily, although t rap loss may
account for increasing popularity of diving. The methods are compared,

Much of the lobster is landed in states that do not record statistics.
Undersized and egg-bearing lobsters are a large part of the catch.

tn 1972, 6,300,000 pounds were landed in Florida.

Studies on the h I losome sta es of the s in lobster in the western North
At I ~ tl ra.
W. J. Rl aha rda

Studies at the Southeast Fisheries Center are underway to determine
the origin of recrui ts of various pqpulat ions f i shed by the Unl ted States.
The distribution of phyl losome larva@ is being studied. A computer pro-
gram of paths of dispersal or recruitment is being developed.

Observations on techni ues o erat i ns and harvest of the s in lobster
A. K. C ra i g

Studies of the Southeast Florida  Palm Beach - Biscayne Bay! tech-
niques and gear were made.

Young adults, when migrating, are very vulnerable to predation by
fishermen. Regular heavy pressure on young adults could be disastrous
to the f ishery.

Silting of habitat downstream from sewage outfal I construction
 dredging! seemed to reduce catches.



Thirty factors influencing; fishermen's success are described in a
study of problems of the indivigual fisherman.

The example of the Americah lobster is proposed as a model for de-
veloping a maximum sustained yigld figure for spiny lobster. Compara-
tive trapping ln the Dry Tortugas and Keys ls proposed.

Economic research on the Florid s in lobster industr
F. J. P rochaska

Secause this species accounts for nearly one-sixth of total fish
and shellfish landings, it is ag important part of general research de-
scribing and analyzing Florida'S total fisheries.

Also, three projects specifically concerned with lobster are: de-
mand, including prediction of p 'lees; cost and returns, to provide in-
formation on profitable operati4ns; and management, with a view to
a 1 terna t l ves.

RS VI and TRIAL multi-access retrievalLobster data and bibl iography;

Capabilities and appllcatlops of two existing computer programs for
information retrieval are presenIted. Remote telephone utilization ls pos-
sible. Programs specif ical ly folr lobster need to be planned early ln the
research program.



FISHERMEN'S PROBLEMS IN THE SPINY
LOBSTER FISHERY

Richard C. Molfferts
Key Largo

Theft and destruction of traps are two very big problens. Also piracy
of lobsters fmm traps has increased drastically during the past f ive years,
~ speci ~ Ily since hundreds of al lens have entered the industry.

As you gentlanen probably know, each permit holder is required to pay
$50 per year, In addition to a regu'lar I icansa fee, to support a State owned
and operated aircraft that Is supposed to act as survei I lance for the craw-
flshenaen. This type of protection fry thieves has not proven satisfactory.
At the present time our Department of Natural Resources seems more concerned
with checking regular crawfishing boats for shorts than with protecting us
f~ thieves. Me must have a certain amount of I lve shorts aboard the ves-
sel, when running the trap 1 lne, to use as balt or decoys in the traps set
In certain areas.

Like everything else, the cost of material to build traps and the cost
of rope and buoys to equip the traps have rIsen greatly during the past year.
Our suppliers tell us that these costs probably will go even higher when they
reoalve their next orders. Each trap that ls stolen or will fut ly destroyed
Increases our cost of production and reduces the catch.

Divers are ~ minimal problem in the Upper Keys mainly because of Penne-
kamp Park ru'les and regulations and patrol by the Park Rangers. In the MId-
dle and Lower Keys divers are a real probl«n. Some divers go mainly to re-
mwa lobsters from the traps rather than find them themselves.

Ne feel that spiny lobsters are not an endangered species at the present
time. They are a migratory fish, and their migratory habits are a great mys-
tery to both fishermen and scientists alIke. Perhaps with further research
our scientists may someday solve this mystery. Heather seems to be the main
factor In our area, Strong Northeast winds or a hurricane brings good catches
over the whole area within a few days; with calmer weather the catches usual-
ly drop. Since wa had a very mild wInter this year the crawfish catches have
beat very poor, Dark nights and a new moon seem to make the lobsters take
the traps better than cfurlng high moon nights. This ls not necessarily so
ln the Caribbean Sea. Having fished for five years around the Island of St.
Croix In the Virgin Islands we found better lebster fishing over the high
eoea. This Is possibly because of the greater «nount of "fire" In the water
dur1ay the dark moon causing the Iobsters to he! ~ up rather than nmve around.

Vo have very stringent laws In Florida concerning egg bearing lobsters
~ vws theugh we are given to understand that eggs dropped and hatched In this
area do aot g~ to maturity hare. Me must try 4o gain cooperation from the
Car!@been countries to educate their fishermen to better laws of conservation
fear preservation of the industry in the whole area.



At our last meeting of the Organized Fishermen of Florida in Marathon,
Florida, the main topic of discussion was l imi ted entry of crawfish permits
in Florida. We do not feel that the species is endangered, but the catch
per unit Of effOrt iS Such that we have propoSed requeSting a moratorium of
permits as of March 31, 1974,  the end of this crawfishing season in Florida!.

We realize that every industry needs new blood and young people. This
proposed moratorium has been requested in an effort to eliminate future is-
suance of permits to persons who do not depend on commerc'lal fishing for the
greater part of their income.

The commercial fishermen of Monroe County will cooperate ln any way they
can to assist the newly established branch of the Florida Extension Service
in Monroe County with their Spiny Lobster Research Program.



FLORIDA SP INY LOBSTER INDUSTRY PROBLEMS

Robert Felik

National Fisheries, Inc., Miami

Three sectors need increased production; 1! Industry needs more pro-
duction that will allow lobster fishermen to make a living and keep up their
boat and equipment; 2! Processors need lt to cut down cost of operation by
having continuous work for equipment and employees; and 3! Distributors need
more pounds to bring the price to the consumer down to a level that will al-
low the once lobster-eating public again to do so.

To achieve this we need both research and federally enforced laws.

Further resea rch must confirm conflicting data that we now have and
address unanswered questions. For example, where does the larva  phyl losome!
of the Florida Spiny Lobster, when hatched on the Florida coast, drift? Where
do the larvae from the Caribbean and South American countries that produce our
Florida species  Panulirus ~ar us! go?

Marine biologist Ross Witham hypothesizes that Florida larvae travel
north in the gulfstream and go in a complete circle to grow up in Brazil and
in the Caribbean, some even making it back to Florida. This world tour is
being made possible by low ocean temperatures that delay growth of the lar-
vae as long as eight months. I have the article with me if anyone cares to
read it. Dr, Ingle states that they go to Carolina and freeze; maybe I/ of
the larvae reach adulthood.

However, another article  by Richard Pothier, July 8, 1971, entitled
' Gulfst ream Probe Findings Amazing," Miami Herald! quotes a team from the
University of Miami School of Marine and Atmospheric Sciences that found up
to one-quarter of the huge flow of water through the Florida straits between
Miami and Bimini sometimes flows backwards from North to South against the
northward flow of the current closer to the surface. That being a fact, then
the theory of larvae going North could also be wrong, as they drift on top
of the water in the night and go under water in the day time.

Whether we keep our own larvae, and also whether grown lobster can or
cannot make it across the Gulfstream between the Bahamas and Florida are open
to debate. Those and many other conflicting scientific data need proving,
not by floating bottles to prove where a current takes larvae. Through sci-
entific research the entire life cyc!e and habits of our lobster must be known
for our industry to move forward.

We need federal laws to stop practices that any layman knows are detri-
mental to our lobster industry. In the past five years, the drastic void
which exists between the lack of federal regulation and the limited power of
the State of Florida has become very apparent in conserving one of our great
natural resources, the Spiny Rock Lobster  Panulirus a~r us! .

In the past five years, extreme fishing pressure has been expanded to
the harvesting of the Spiny Rock Lobsters, with great disregard of conserva-

lo



t ion. Many of the Atlantic shrimp fleets have converted to the f ishing of
the Spiny Rock Lobsters, al legediy harvesting from our shores and foreign
shores with complete disregard for the gender, size and spawning season.
Consequently, these fleets operate continually for twelve months a year,
stripping the sea's floor of all I~bster product. These catches are pur-
chased by fishing run boats and vessels that buy for transport and sell in-
to states other than Florida, namely Georgia, Mississippi, Alabama, Louisi-
ana and South Carolina, or to forelign ports of count ries allowing entry for
reshipment via air or f reighter to Florida. The shipment is then bonded by
U.S. Customs and reshipped through Florida to any of the other forty-nine
states, or directly to the other forty-nine states without Government Bond,
thus circumventing all efforts -- both domestic and foreign -- at protection
and perpetuation of the Florida Spiiny Rock Lobster.

At present, with the existing Florida laws, we are unable to protect the
Spiny Rock Lobster due to the fact that they are being caught in internation-
al waters. Wi thout regulation by the federa1 government the rapid depletion
of the Spiny Rock Lobster is ineviltabie thus robbing ourselves and our chi ld-
ren of a commercial ent i ty and a vg luab le food supply. Wi th one hand we are
extending economic aid to neighborIIng nations, while with the other we are
rob b I ng t he I r very I i ve1 i hood.

Surp rtsingly enough the federal government has been innocently condon-
ing lobster depletion through the practice of custom bonding of lobster tails
landed in Florida from foreign countries. Once the federal government bonds
a lobster catch, the state becomes powerless to inspect or prosecute bonded
i!legal product thus permitting owners to transport to other states for pro-
cessing and distribution. During the occurrence of this procedure, the Flori-
da wholesale merchants stand idly Ity watching both their investments and con-
servation being destroyed with reckless abandon.

Florida by itself cannot remeitiy these inequities. I beg for federal as-
sistance. Standardization must apgly to all fifty states and possessions,
and negotiation with foreign goveritiments must result in total international
cooperation with countries sharing, this great. natural resource if it is to
be preserved. Of course, I realize that immediate accomplishment of this
task is impossible, however, the cleaning of our own house would be a step
in the right direction.

Mr. Robert Ingle, now retired from the Florida Department of Natural Re-
sources, stated that the future of our productivity of Spiny Lobsters in the
U.S. fishing waters is so'fely dependent upon the young of the species migrat-
ing from the coast of Brazil and oCher southernmost areas to our shores. In
short, each nation suppi ies the young for other nations and so completes the
life cycle. These young are protepted by our Florida conservation laws and
should not be taken by those desi rilng personal gain, who are outside the
reach of the arm of the law. Failure of the federal government to take ini-
tiative in this area wil I resul t in the total depletion of the Spiny Rock
Lobster and economic havoc for thousands of f i shermen, plant workers, dis-
tributors, container companies, prOcesslng and storage plants, warehouses,
boat yards, and many other al I ied Pusinesses. In short, a half century of
1abor, investments and conservatiorI is being recklessly destroyed.

According to United States f isiheries figures, ten mi I 1 ion pounds o' f
lobsters were landed in Florida ports from Florida and adjacent waters by



Florida vessels in 1970. This f iggre does not include foreign imports; neither
does lt include the four-month closled season nor the i I legal lobsters landed.

At a time in our history when there is so much emphasis on ecology and
preservation of our wildlife, a regent uproar was heard over the senseless
slaughter of the federally protectejd eagle of Wyoming. In a world which may
someday have to turn to the sea for', much of its nourishment, nothing is being
done at a federal level, to the best of my knowledge, to protect one of the
sea s greatest natural resources.

Through continual contact with the grass-roots lobster fisherman, it has
become increasingly apparent that tlhere is a very urgent need for more intense
conservation of the Spiny Rock Lobs!ter  Panulirus archeus!. These fishermen
are using twice as many traps as well as twice as many days at sea to harvest
half the amount of the product harvlested during previous seasons. This con-
tinues even though the amount of arlea fished in internationai waters has al-
so increased. Due to the clipping, strippings, and cutting of exposed eggs
from the female lobster, as well as the taking of undersized lobsters, the
apparent course of action warrants !effective laws at the federal level to
preserve the lobster industry for oturselves and future generations.

I have written thoughts for two very similar laws:

1. To give direction for actipn necessary to create a law at the feder-
ai level to preserve the Spiny Rock: Lobster  Pano! i rue ~ar us! for ourselves
and future generations.

 a!. To curtail overfishin9 it is mandatory to create an appropri-
ate closed season using the present' F'Iorida laws as a guideline for enforce-
ment at the federal leve'I, and to restrict all foreign imports of the species
into the United States and its terr!itorial possessions during the appropriate-
ly designated closed season. However, this will serve no purpose unless we
have treaties with all countries an/ islands that could take a vessel's pro-
duct into port, and process it, and, hold the lobster for open season ma rket
or stay out on the seas in a freezelr mother vessel the duration of the closed
season, then coming into port on oplening day,

 b!. However, in- no instanlce shall female lobsters or lobster tails
with exposed eggs, clipped, cut, stripped, or scrubbed or undersized 'lobsters
or lobster tails of the species be allowed into the United States or its ter-
ritorial possessions.

 c!. In accordance with the above, undersized lobsters, lobster
tails, and female lobsters and lobster tails with exposed eggs shall be sub-
ject to a 3/ human error al'lowance bn net weight. However, there shall be
In no instance an allowance for lobsters or lobster tails with exposed eggs
which have been clipped, stripped, cut or scrubbed.

However, with the above law; f'ishermen and dealers will land 'lobsters
and lobster tails at foreign ports to store; also they will freeze and store
aboard mother ships, and their own !fishing boats during the four-month closed
season. Therefore, we would only sltop the undersized and the egg-bearing
female from being sold in the StateS unless the coast guard could enforce
the law at sea. Even then we would have Americans using foreign flagged
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ships going into foreign ports while continuing to fish, The above law would
be effective If we have treaties w!th all our concerned neighboring countries
and the Coast Guard patrol ling the fishing grounds,

2. It Is my feel 'Ing that the lobster industry can be saved and that the
taking and marketing of egg-bearing females and young undersized lobsters can
be virtually terminated if a law stmilar to the following can be enacted at
the federal level In this session ef Congress.

Mo person, persons, firm or corporation at sea or loading onto a for-
eign or domestic airplane, boat, sllip or in any state of the United States or
Its territories may take or have ih his possession, regardless of from any
area taken, foreign or domestic, any salt water crawfish  crayfish or Spiny
Lobster! of the species Panu'lirus r us with a carapace measurement of less
than three inches or a tail measur ent of less than five and a half inches,
not including any protrudJng muscle tissue.

The carapace  head, body or frtont section! measurement shal I be deter-
mined by beginning at the anteriortmost edge  front! of the groove between
the horns which protect the eyes; enhance proceed along the mid-dorsal line
 middle of the back! to the hindmosIt edge of the carapace. Any tail shal I
measure no less than five and a hal'f inches measured lengthwise from the
point of separation along the cent r of the entire tail until the rearmost
extremity is reached. The tail measurement shal I be conducted with the tail
in a flat straight position with tHe tip of the tail closed. Said measure-
ment shall be appl icable on board alny vessel used for the taking of crawfish
or at the dock where such crawfish ere in possession of seafood dealers.

Incorporated with the federal law would necessarily be an allowance
for honest human error. Three percIent of the tails, three percent of the
lobsters by weight, and two percent of egg-bearing females with no allowance
on tails or whole lobsters for the Practice of clippings, cutting, scraping
or separating the egg from the tail at any time, would leave reasonable room
for honest human error.

Of course, no law can be effecltive without strict enforcement and a
stiff penalty. I might suggest thaa besides a stiff fine that those found
guilty lose their boats for a reasonable period of time.

I have a Federal Sponge Act which I ran across which could conceivably
be reworded and passed as a Federal Lobster Act. I have it with me if any
one cares to read it. It certainly sets a precedent for this type of Feder-
al law.

An Act recently signed into law has an amendment designating the Ameri-

hope this Iaw does not include the Florida Spiny Lobster or give reason for
our neighboring countries to do the same, as our internationa'I fishing grounds
are other nations' continental shelf. Until about seven years ago both the
United States and the Bahamas had a three mile fishing limit; then we changed
to twelve miles and the following y+r the Bahamas fol 'lowed suit. Our gov-
ernment needs to try again to get t6e Bahamian government to give back our
traditional 3-12 mile fishing rights that have existed with continuity far
many years, possibly with each vessel paying a license or fee for the purpose



of both crawfishing and scale fishing. At present, right of innocent passage
with or without product are denied U.Si vessels.

To further our production I suggest a study of artificial habitats in
the ocean that would be more favorable to growth than areas now found ln nature.

My f'irst-hand information from thOse invo'Ived in the industry reveals the
feeling that the merchandising and prolcessing aboard vessels on the high seas
and in international waters should havje some type of official supervision to
comply with state side shore installations,

I am an active member of both Southeastern Fisheries Association, Inc.
and the Organized Fishermen of Floridai. The Association's majority member-
ship concurs that there is a definite lack of conservation at the federal
leve1, pertaining to the Spiny Rock Lobster. Also, the consensus of marine
specialists is that, depending on the '.feeding grounds, it requires from four
to six years for lobster eggs to attain legal size. This makes the urgency
of action by the Federal Government quite evident.

This great nation of ours harvests and consumes most of the Spiny Rock
Lobsters, and also consumes the greater portion of many other species of lob-
sters from other oceans. Therefore, Wince this problem is not only a per-
sonal one on the part of the lobster Iindustry, but a collective one as a na-
tion concerned with the preservation of a great natural resource, I implore
you to do everything in your power to set the wheels of progress within the
federal government moving toward the alleviation of our plight.



STATISTICAL TRENDS fN THE SPINY I OBSTER FISHERY

lloyd E. Johnson
National Marine Fisheries Service, Miami

Down through the years I have been charged by my many superiors in the
N.M. F.S. with the responsibility of gathering, tabulating and publishing all
statistical data for the corrmercllal fisheries of Florida. This is a cooperative
effort with the Florida Department of Natural Resources. it is a difficult as-
signment because of  I! the Statle's large geographical area, �! the very 'large
numbers of producing dealers, and �! the great variety and quanti ty of edible
seafoods landed. General ly, Florida ranks number seven in the nation poundage-
wise, and fi fth national ly as far as value of the catch is concerned. The most
valuable fishery in Florida, of course, is the shrimp fishery.

There are, as you know, mariy important fisheries in Florida such as the
Spanish and King mackerel fisheries, the snapper and grouper fisheries and the
oyster fishery in the northwest section. There are also important fisheries in
Florida that are total ly or almost totally unique to Florida alone. I refer
you to the sponge fishery; the ballyhoo bait fishery; the sunray Venus clam fish-
ery; the stone crab fishery, and of course, the spiny lobster fishery. In this
respect, with the exception of a very small quantity landed in California, Florida
produces the balance, or in tota'I over 9', of the catch of spiny lobsters in the
United States.

Table 1 sh~s the commercial catch of spiny lobster for a number of years.
Noteworthy is the increased catch during this period as well as the Increased
price per pound paid for this product. In 1964 we started to gather and tabu-
late landings data for lobsters caught in the Bahamas area.  Prior to 1964 this
type of data was not accumulated.!

In Table 2 can be seen the U.S. import data of spiny lobsters. Figure 1 is
a trend graph of consumption as related to wholesale price of the lobster tails
during the period of January-Juhe, 1973.

Although some spiny lobsters are caught on the east coast of Florida as for
north as Cape Canaveral, the vas t majority are caught and landed in the Keys a-
rea. To the east and southeast of us is the famed Bahamas area that has gained
much notoriety in recent years. Also, in recent years, American flag vessels
have extended their operations 'into parts of the Caribbean area and bring some
of their catch back to the Uni ted States, landing mostly at Key West and in the
Tampa area. However, most of this catch made in the Caribbean enters the U.S.
as an import.

During 1971, 1149 f ishermein, 250 boats and 272 vessels were involved in the
spiny lobster fishery in Florida. For 1973, when the count is tabulated, I dare
say that ail of the figures wi 1'1 increase by at least 25/.

The State of Florida has a conservation law that essentially regulates
the length of the fishing seaspn and bans the takIng of small lobsters or
the taking of egg-bearing females. This pertains to Florida waters only.
In the 8ahamas there are no regulations; however, when landed in Florida, these

'5



lobsters must adhere to Florida laws. The Bahamian twelve-mi le terri torial sea
claim has restricted the fishing area to a large extent.

Some observations for your consideration are offered:

1. This is a highly competitive f'ishery with Increasing numbers of boats
and men involved. Because the traps are left unattended a great deal of steal-
ing of both traps and lobsters takes ploce.

2. The high price paid for the product has evidently created a big market
for the "undersized" tails. It has beeh reported that as many as four large
"buy boats" operate in this effort. Supposedly their product is landed in other
areas. This probably represents a huge, money-making endeavor; however, I t would
appear to me to be rather si lly because "you sure can't take or destroy the ba-
bies and expect to catch the mamas and papas."

4. Increased competi.tion in Florida and in the Bahamas would seem to indi-
cate that the f ishery may have reached i ts optimum saturation point as far as
men and boats are concerned. I t is alsp possible that the catch and landings
peak may have been reached. In this reIspect, should the concept of "I imi ted en-
try" be considered or should the concept of a "total catch per season" be con-
sidered?

These ideas I leave for you because it is a fishery worth over $10 million
at dockside. It is a delightful eating. product and generally sustains a high
market demand. I say this fishery is worth protecting.

DOllata Per
PMh4

Qeso

19'/g spiny lobster tai 1 consumption and wholesale price.  Price for
4 - 6 oz. lobster tails.!  /lgure courtesy NOAA, NMFS, Mkt. Res. 6.
Svces. Div.!

Figuri'

3. The Florida season that opens in August is general ly over for many fish-
ermen before the legal closing date of March 31. The catch general >y dwindles
during the season to the point where the economic return does not justi fy the
effort.
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SPINY LOBSTER PRIOGRAMS AT THE MARINE RESEARCH
LABORATORY, FLORIDA DEPARTMENT OF NATURAL RESOURCES»

E+vin A. Joyce, Jr.
Bureau of Marine Science and Technology, Tal lahassee

I wish to review our Bureau's work in spiny lobster, which has fo-
cused primarily on life history data, In addition to the laboratory in
St. Petersburg, work was alsIo conducted from our Key West field lab for
about seven years, until itsi closing a few years ago. Wherever possible
we have tried to share data iand col'laborate with others.

8 Ia I o i ca I Studies

Larva
We are probably most identified with postulating and showing a Carib-

bean origin of the majority iof the spiny lobster population in Florida.
In short, it appears that labsters hatching somewhere in the Caribbean
are wafted by currents to Florida during the six to eleven months larval
 phyiiosome! stage.

Identification, at the species level, of the phyiiosome is a contin-
uing problem and has yet to be accomplished. Consequently, larvae hatched
In Florida are carried great distances by ocean currents, and we have iden-
tifieded Panuli rus collected almost one thousand miles east of New York.
Transport by currents in a gyre may provide a mechanism whereby a few In-
dividuals hatched in Florida may return eventually to the Caribbean.

Dispersal of turtles -- tagged and released in Florida -- to the Caro-
linas and Brazil is shedding some light on larval lobster transport.

Habitat and rowth
Our staff has studied t' he post-larva'I  puerulus! and first juveni'Ie

stages, including laboratory rearing of post-larvae, We were able to get
post-larvae to roughly comnercial size in about eighteen months. Prior
to this work, it was felt that age to maturity was three to five years.

Mariculture of spiny lobster faces serious difficulties because yf
the probiems in reering the ieruee.  To my knowledge Penuii rue ertrus phyl-
losomes have not been kept alive any longer than four months, and this was
done at the University of Miiami.!

Present efforts
Analysis of severe'I years of data on the occurrence of the transpyhet

post-larvae  puerulus! is underway. Information from the Keys, East Coast,
and some data from the Natianal Marine Fisheries Service, are being Inclu&
ed.

tn addition, a behavior study by a student working under Dr. Herrnklnd
at Florida State University is receiving some support from our offices.

»Ed. note; List of Department's publications on spiny lobster given p. 40

19
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One of the problems in compill ing data on this fishery is that there
are no sport catch records.  Although spiny lobster may not fit this
description, it is important to rgal ize that for some species, sport catch
far exceeds cmmerciai harvest.! Yet this kind of information is vita'I
to those who must consIder management strategies. Another management dif-
ficulty, especially in the Keys,:is enforcement.

When we began issuing crawf ihh permits in 1954-55, the fisherman was
also requested to iist the number of his traps. However, it was determined
that we cou'Id not require this bit of information after 1971  Table 3!.
In 1970-71 a $50 fee for permits was initiated. industry requested and
supported this, perhaps to get out of the fishery those persons not depend-
ent on it for a living.

Table 4 ls based on Lloyd Johnson's data and it is significant that
Dade and Monroe Counties land the'bulk of the lobster catch.

Table 3. Permits and traps, Florida
spiny lobster f1shery

Number of Rermits Issued
b Florida De t. Nat. Resources Number of Tra sYea r

*1970-71 a $50 permit fee was Inst'Ituted. Previously permits were free
~Trap data no longer required on permit
~As of 8 March 1974

1954-55
55-56
56-57
57-58
58-59
59%0
60-61
61-62
62&3
63-64
64-65
65-66
66-67
67-68
68-69
69-70
70-71+
71 72%A
72-73
73-74

255
229
328

,636
i814
848

I �73
1,303
i,580
II853
lj9!9
2 275
2 j639
2 �544
2 �431
2 0719

961
'1,167
I j482
1,565

39,058
29,546
42,i96
78,849
99,895
98,899

120,327
149,950
187,292
2i6,646
227,626
274,750
314,542
298,350
290,580
326,780
194.253
Not avail ~
Not avail.
Not avail,
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Tab le 4.

Spiny lobster }andings by Florida county, 1972

Pounds

226196Breva rd

B rowa rd

Collier

4,971

Dade

Hillsborough

Lee

Mart in

Monroe

Palm Beach

Pinellas

8 886St. Lucie

11,416,782Total

i4,224

5,935,317

56,121

35,576

23,067

4,814,0]3

295,845

229,368

6,220

15,78i

5,921,665

56, 121

39,941

24,557

5,176,026

294,334

229,368

1186'

11, 771,425



NOTES ON THE STATUS OF SPINY LOBSTERS, PANULIRUS ARGUS,
AT DRY TDRTDDAR, FLDRiDA, 1997'

Gary E. Davis
National Park Service, Homestead

Spiny lobsters support important pan-tropic fisheries of considerable
local and export value. Few, if any, species or populations are free from
some form of human exploitation. In 1935, an area of 19,000 hectares �7R000
acres!, Including the Dry Tortugas atoll, was set aside as the world's first
underwater preserve. Cal led Fort Jef ferson National Monument, i t is located
about 110 km �8 miles! west of Key West, Florida, the nearest port of cal I
 Fig. 2!. Comnercial fishing of al I types is prohibited within the adminis-
trative boundary of the National Monument.

Until mid-1971, sport harvest of spiny lobsters, primarily Panul irus
~ar es,  wft han occasionai p ~uttat s! was permitted with a two iohster par
person per day limit. Few visitors reached the isolated atol 1 during the
first 20 years, with an average of some 1,200 people per year  U.S. NPS,
1942-58!. Annual visitation Increased to over 21,000 as more and larger
private boats came into usage In the late 1960's and early 1970's.  U.S.
NPS, 1974!. As increased numbers of people began taking lobsters with the
nearly open ended limit, concern was expressed for the protection of the
qual ity and quantity of the lobsters found in the area. In the nearby Flori-
da Keys and inshore areas on the easit coast of Florida, both the numbers and
size of spiny lobsters have been severly limited by intensive sport and com-
mercia'I f isheries and general degradjat ion of sui table hab i tat  Voss, 1973! .
The extent and diversity of spiny lobster habitat at Dry Tortugas, and i ts
isolation from extensive human envlrbnmentaI disruption makes it an ideal
site to study a natural, unperturbed' spiny lobster population, and assess
the impact of a limited harvest on it.

The primary objective of the study was to assess the impact of human
harvest on a natural unperturbed lobster population.

Two sampling techniques were ~ployed to gather information about the
spiny lobster population at Dry Torltugas: I! direct In situ observations
using SCUBA, and 2! fishing with baited wooden lath traps of the tradition-
al Florida top entry design. To InSure an undisturbed population, all hu-
man harvest was terminated for 29 months, beginning April, 1971, to allow
recovery from the low level of sporit, harvest allowed up to that time. From
August, 1973 through March, 1974, s4ort harvest was once again allowed.

l. In situ observations were guantified in two ways;  I! band tran-
sects, 100 m by 20 m, were establislted at 10 sites representing the five
comnon diurnal lobster habitats in the study area. The number and sex ra-
tio of the lobsters, and t' he number of potential dens in each transect were
recorded. �! At 17 additional sites, surveys of potential dens were con-
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ducted over areas of one or two hectares. The number of potential dens
examined, the number of lobsters in eaCh oCCupied den, and the size and
depth af the dens were recorded. Surveys were conducted every 60-90 days
fram July, 1971 through November, 1973. The relative abundance of lob-
sters measured in this way is expressed as the number of lobsters per 100
dens at each location.

2. After 24 months of complete protection from harvest, 4,500 trap-
nights of fishing effort were conducted at 27 sites at Dry Tortugas. From
1 April to 23 April, 1973, six strings of 20 traps were fished for one to
three night saaks rotated through 27 statians, retrapping most stations 12
days after the initIal sample was taken. The standard bait consisted of
twa cowhides �0 cm X 10 cm! and a fish head in a small plastic container.
The number of lobsters in each trap, the ca rapace length, weight, sex, exo-
skeleton condition and color, and reproductive condition of females were
recorded. Each animal was marked with a uniquely numbered shyrion-spaghetti
tag, and the depth and location af both capture.and release sites were re-
corded. Tagged individuals were returned to the bottom and released by
SCUBA equipped observers within one hour of their removal from the trap.

Preliminar Result and Discussion

Seasona 1 movements

Relative abundance and seasanal movements of the lobsters varied sub-
stantially during the study  Fig. 3! ~ Preliminary results indicdted a pat-
tern of differential movement by sex between shallow reef flats  less than
10 cm in depth!, deeper spur-and-groove reefs �0-25 m!, and isolated coral
outcrops. During the late sumpter and early fal I a I:1 sex ratio existed
with high concentrations of 290-365 1obsters per 100 dens in the shel low
heads and reef flats. In late November or early December both sexes moved
ta the deeper reefs and scattered, leaving densities of 200-240 per 100
dens in the shel law water. In late January and early February, both sexes
began to return to the shallow areas, but by mid-March the females began
returning to the deep reefs while the males continued on to the shallow
flats. By late June, some 75-80'/ of the lobsters found abave 10 m were
males, the remainder were females with carapace lengths less than 75 mm or
greater than 130 ran. Through the surfer months intermediate sized females
returned to the shal law areas, which restored the I: I sex ratio and high
densities by fall. The absence of medium sized females on the shallow flats
ln the spr'Ing and early sumner seemed ta be related ta their rale as egg
bearers. Data suggestive of this kind of reproductively based seasonal
movement is reported for P. racil is by Butler and Peace �965! and for P.
~er us in the Caribbean by Peacock 197bI.

Re raducttan

Although sperm laden  tarred! and egg bearing  berried! fernale P.
ar ~s were found most of the year, there was a marked onset of repraductIve
activity in late February and March at Dry Tortugas. Data fram the adjacent
coeenerciaI harvest and direct observations indicated that the incidence of
tarred females increased from essential ly zero to over 60/ during March in
both 1972 and 1973. During the first twa weeks in April, 1973, the percent-
age of berried females increased steadi ly f rom 16 to 81, in a sample of 500
fables  Fig. 4!,
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Figure 3. Seasonal movements of P. ~ar us at IIry lortugas, shallow reef flats. Lass
than 10 meters in depth
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An examination of the ratio of berried to barren females by size class
showed that only intermediate sized individuals were reproductively active
 Table 5!, presumably Indlcatlrrrg immaturity and senility of the smal I and
large females respectively. The smal lest females examined with external
eggs had carapace lengths of 7IIr mrn. Only 18/ of the 76-85 mm  C.L.! fe-
males had external eggs, while 52/ of the 86-95 mm and 75/ of the 106-125
mm groups showed this sign of maturity. The size at first maturity observed
at Dry Tortugas �9 mm C.L.! is substantial ly larger than the 45 mm carapace
length previously reported by Smith �951! for Florida. It is in close
agreement with 85-90 mm reported by Sutcl if fe �951! for Bermuda, and the
69 mm reported for Panama by Butler and Pease �965!. Braydstock �950!
reported that, in New Zealand, Jesus lalandig matured at smaller sizes in
regions of warmer waters, The observations reported here, placing the size
at First maturity from Dry Torrcugas in an intermediate position between Pana-
ma and Bermuda, suggests a similar pattern for P. ~ar us.

Femaies larger than 125 rrIn  C.L.! appear to be reproductively senile
as only 32'/ of the 126-135 rrrn group, and none of the 1 I females examined in
the 136-145 mm class were berriled. Creaser �950! reported that large P.
arcrus produced considerably more eggs than smaller individuals, pointing
out that one 15 inch  T.L.! female produced more eggs in a season than four
10-inch  T.L.! females. No limit was reported or suggested for this rela-
tionship. peacock �973! observed that p. ~ar us females in the Caribbean
reached maximum reproductive capacity between 100 mm and 130 rrIn  C.L.! and
that individuals larger than 130 rrrn were senile. The Dry Tortugas data sup-
port. Peacock's reported reproductive senility of large female P. arcrus, and
s i ze of max imum rep roduct i ve capac i ty.

I f Dry Tortugas is representative of other Florida stocks, it is clear
that the present legal minimum carapace length is not protecting small im-
mature females. App'I ication of the size class - maturity data presented
in Table I to an analysis of thy carapace length-frequency distribu-
tion of 876 P. ~ar us from the Bry fortugas comsercial catch, showed that
nearly 24/ of the legal harvest were reproductively inactive females, and
probably 17-21'/ were Immature Females  Table 6 !.

Nearly 1,200 tagged P. ar s were released in April, 1973, at Dry Tor-
tugas. Fewer than 225 were rel ased outside the administrative boundary in
the area fished comnerclally duirlng the open season. To date, 43 tags have
been returned by conrnercial f ishermen, al I from the Tortugas area. No tagged
lobster has been recaptured morla than eight km from its release site.
Most of the returned tags have been ones that were released outside the ad-
ministrative boundary. These diata suggest a hrghly resident population, but
more conclusive, positive evidence wi l I be sought in April, 1974, when the
same 27 stations sampled in 197$ will be retrapped.

I t is far too early to even speculate about the measurable impact of
the sport harvest at Dry Tortugas during the 1973-74 season. However, some
notes on the experimental design and a few observations may be of interest.
The challenge of obtaining an arcurate index of lobster abundance is a major
one. The technique that appears to yield the most accurate and precise
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Tab 1 e 5

Nenber of

egg-bearing
females

Number of
f erne 1 es

exani ned

Size class
carapace

Percent

egg-bearing
females

36-45

46-55

56-65

66-75

76-85 181372

4786-95 5290

87 6796-105

106-115

ll6-125

'126-135

136-145

130

6283 75

18 75

19 32

47233500Total

incidence of egg-bearing Panulirus ~1~rus at Dry Tortugas, Florida by size class



Tab 1 e 6

Size class

carapace

lllll

percent total
reproductivaly
inactive

Percent

reproductively
inactive

Percent

f crea 1 e

in catch

Percent

total

catch

36-45

46-55

56-65

66-75

76-85

86-95

96-105

i06-115

116-125

126-135

136-145

146-155

1000.1 0.0

100 0.150

0.8 0.410052

7.614.9 10051

82 10.323.1 53

4828.3 53 7.0

3.319. 1 3352

47 1.210.0

48 0.3252.3

68 1.6241.0

1000.1 0.0

1000.1 0.0

31. 8100.0Total

percent of reproductivity inactive female panuiirus ~ar us in comserciai
harvest at Dry Tortugas, Florida 1971-73
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information is that of the index den survey. Observations made with this
method on a limited area of shallow coral heads showed a 35'/ reduction from
the expected numbers of lobster after the first six weeks of fishing in Au-
gust, 1973. After 12 weeks of fishing, the reduction exceeded 60'/. This
decline was determined by comparing 1971 and 1972 seasonal abundance in these
same dens with 1973 abundance, and comparisons with a similar area that re-
maiAad closed through the open season as a control for variables other than
human harvest that would affect lobster abundance. With local redistribution
of lobsters during the seasonal movement described above, this impact may be
greatly reduced by the end of the season in April, 1974. But it certainly
points out the initial vunerability of a virgin population of spiny lobster
to divers.

Harvest data were collected from two commercial fishermen for the 1971-
72 and 1972-73 seasons in addition to project trapping conducted in Aprit,
1973. Carapace length - frequency analyses of the catches from the open and
protected areas showed marked differences in the size structures of the two
populations. Nearly 45/ of the catch f rom the commercial ly exploi ted area
were smaller than the minimum legal carapace length of 76 mm, whi ie less
than 15/ of the catch from the protected area had sub-legal carapace lengths
 Fig. 5!. Over one-half �6/! of the cmmercial harvest sampled consisted
of animals in the peak of reproductive size classes  95-125 mm C.L.!. I t
appeared that the conmercial fishery located on the periphery of the ato'I I
harvested young adul t animals that were being recruited from within the pro-
tected area. If accurate catch data were available for this entire harvest,
it would be possible to quanti fy the potential long term yield f rom a re ia-
tlvel y wel 1 known stable population.

The size structure of the young adul t group exported from within the
atoll may approximate an ideal, natural sustainable yield from the resident
population. From this natural yield, estimates could be made for optimum
size and numbers of harvest to maximize the potential yield from similar
reproductive stocks.

Conclusions

Knowledge of the precise size at first maturity and an understanding of
the impact of the apparent reproductive senility of large female lobsters are
vital to any management program for an international fishery like that of the
Caribbean - Florida spiny lobster. While the unique population at Dry Tor-
tugas provides insight to the potential yield for a well managed spiny lob-
ster fishery, only a careful, extensive, international examination of the
fishery stocks, from larval production to harvest, and prudent, unbiased ap-
plication of minimum sizes, closed seasons, or other harvest constraints will
produce the elusive maximum sustained yield fishery so avidly sought by a'll
concerned.
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Will fern Herrnklnd
The Florfda Stata University, Tallahassee

Successful operation of an intense fishery depends on an in-depth
knowledge of the life history and population dynamics of the fished or-
ganism. 4 search of the literature reveals large gaps in such knowledge
of the spiny lobster, panulirus:arcrus, especially in the Florida Keys
and Bahamian waters. InformatfsI9n is particularly scant regarding pat
terns of habitation, sociality,, local movements, feeding, migration aad
both seasonal and ontogenetic msI9dificat fons of these various life history
components. A coherent research program integrating standard fishery tech-
niques over wide geographic areas, with contemporary in situ approaches to
the study of selected sample populations, can provide this crucial know-
ledge.

In situ study of lobster pppulatfons within 'limited areas is neces-
sary because of the basic limitations of past trap sampling techniques.
The latter use the spatio-tempo f al distribution of catch size, biologi-
cal condition, size-frequency  hand other conditfons! to infer the dynam-
ics and behavior of the total pfI9pulation. However, this provides biased
data according to the placement, and numbers of traps and the effective-
ness  or lack thereof! in captuI ing lobsters of all ages and bio'logical
condition. Furthermore, even tpg-recapture studies provide little know-
ledge of the lobsters' activitigs between captures.

These technique def icfencigs are overcome by diver conducted surveys
and observation using individual ly identifiab'Ie tags and remote ultrasonic
sensing to provide long term, clI9ntinuous surveil lance of a significant popu-
lation sample. This approach ups recently applied to ~He ho s ~norve ious
 North Sea; Rice and Chapman, IIi71; Chapman and Rice, 1971!, Homarus ameri-
canus  Northwest Atlantic; Cooper, 1970; Cooper and Uzmann, 1971; Lund,
~1971 t Janus lalandii and other,pal inurids  South Africa; Heydorn, 1969!,
and Panulirus ~ar us Bgimini andi U.S. Virgin I.; Cooper and Herrnkind, 1971;
Herrnkind et ale 9 1973; Herrnkf5d et al., in press; Tortugas; G. Davis,
this volume. Below I outline !he methodology and present examples of,
signff leant new information obtisined through its application.

, Methods

Successful application of the in situ approach centers upon contin-
uously and accurately monitoring the biological character of a sfgnffi-
cant sample of lobsters in a gf!en region without arti factually modifying
their condition. This involves,a lengthy initfal searching and tagging
period fol lowed by frequent, pef'todfc diver surveys, We were interested
in day fo day habitation and movement patterns of speci f fc individuals
comprisfng a reef population at St. John, U.S.V. I. Thus, divers initial-
ly spent several days painstakfggfy searchfng the area by day, capturing
each lobster by tail-snare  to avoid injury!, recording biological data on
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each, tagging with a color coded Sphyrion-type tag and replacing each lob-
ster to Its original den. Thereafter the surveys were made dai ly or bi-
daily and the location of each resighted, tagged lobster recorded. Each
n~  untagged! lobster seen was captured, tagged, etc., and each den site
marked wi th a smaI'I numbered styrofoam float. This procedure was carried
on 96 days over a 6month period fkcil itated by operation from the Tektite
undersea habitat.

Distribution

Analysis of the U.S.V.I. data revealed a number of new, important dis-
coveries regarding reef habitation by adult P. arcrus  Herrnkind and 01sen,
1971; Herrnkind, et al., in press!. The lobsters were non-randomly dis-
tributed over the reef area with m IBst individuals  81'/! res iking in dens
with one or more other lobsters  uiif to IB in one den!. Furthermore, des-
pite the thousands of available crevices, certain dens showed a high posi-
tive correlation between number of occupants, consistent multiple occupancy
and consistent occupancy. Usually over half the lobsters observed during
a given day were found in IO, or fewer, of these major dens out of over
100 Identified dens. Thus, the reef dwelling U.S.V.1. lobsters do not ran-
domly distribute themselves among the interstices but demonstrate consi-
derable selectivity.

Residence

The day to day records of recpgnized individuals fu rther revealed that
a significant number resided for pgriods of weeks and months in the area.
Typically they remained in one or 4 few specific dens less than 90m apart
on the average. Ultrasonic tagging-tracking studies showed that these lob-
sters emerged from the dens nightly to make nocturnal feeding forays then
homed back to them before dawn the following day, Sonic tagged lobsters
displaced by divers as far as 250 m from their den, returned to the den
area overnight, further demonstrating strong homing behavior  Herrnkind
and McLean, 1971!. Adult lobsters, rather than being completeiy trans-
ient, represent a more permanent c I3mponent of the instantaneous reef popu-
lation.

We have also appl ied in situ techniques to study the phenomenon of
mass migration by P. ~ar us in Bimini, Bahamas  Herrnkind et ai, 19737,
Diving survey and observation allo I ed us to characterize the lobster habi-
tat of the region and to accurateilf determine the number, sex, residency
pattern and biological condition  Ieproductive state, molt state, color!
of the population. Such surveys wgre conducted twice per week from Sep-
tember through November in order tp observe the course of events preceding,
dur ing and fol lowing f a I 1 mass mi gi ation.

We original I y hypothesized t hp t the mi g ra to ry pathway area west of
Bimini maintains a smal I stable polIBulation until a cold front storm trig-
gers a mass movement into the areab However, our survey results show that
a marked increase in the area lobster number actual 'Iy begins in early-mid
October. Scattered queues of lobsters migrate at night and during crepus-
cular periods into habitable areas resulting in packing of available cre-
vices. This condition lasts until early-mid November when either a mass



movement occurs, invol ving dlu!mal movement of queues in a southerly di-
rection, or the grouped lobstelrs gradual ly disperse until mid-late November.

These observations demons!rate that the fall lobster migration is not
nearly as abrupt and transient as we originally thought. Rather, there is
a significant premigratory increase in the area lobster population over a
period of several months even during years no mass migration occurs. In-
direct evidence from the U, S.V, I, and published r'eports from elsewhere,
suggest occurrence of a large-!cale autumnal redistribution of young, most-
ly newly mature, lobsters reprWsenting a signif icant fishabie population
in areas not normally fished.

Future research on fishery-relevant aspects of lobster behavior and
ecology can greatly benefit friIm the type of in situ research reported here.
A clear picture of the populat!on dynamics of a large region, such as the
Florida Keys, might well derive from a study integrating large scale tag-
ging studies, involving wide ai ea trap returns and diver surveys, w i th in-
tensive in situ study of selected regions. Such a coherent program should
run through a full annual cycle and include concurrent physical environ-
me'ntal monitoring. All stages of the life cycle from the settlement through
old-age are subject to in situ examination. Deep water studies are facili-
tated by judicious application of undersea habitat operations such as HYDRO-
LAB or Tektite and by lock-out submersibies. Use of ultrasonic telemetry
is valuable both to tagging-tracking studies and to marking equipinent or
areas for later return. Hopefully, such a program would provide precise
population information including the unfished juveniles and elders  from
the concentrated in situ work! relatable to the total region  from the
wide-area results+
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STUD I ES 4N THE U. S. SP I NY
LOBSTER F I SHERY IN THE BAHAMAS REGION

David C. Sinmons
National Marine Fisheries Service, Miami

The purpose of this project at the Southeast Fisheries Center is to
document the U.S, spiny lobster fishery in the Bahamas region so that we will
know  I! the value of the fishery; �! which areas of the Bahamas are important
to U.S. fishermen, and �! the status of the Bahama lobster stocks. Before
describing the project, it is useful to first give some background Information
about the fishery,

Two factors are primarily responsible for the rapid expansion of this
fishery. The first of these was the influx of Cuban fishermen who f led the
Castro government and moved to south F'Iorida, most'ly to the Miami area. The
local fisheries could not support all of these fishermen, so they looked to the
Bahama Banks as a location for their fishing endeavors. Many were already
experienced lobster fishermen and some had previously fished the Bahama Banks
from Cuba. The second reason for the rapid expansion of this fishery was the
lure of high profits due to the high value of lobsters and the apparent
abundance of the Bahama stocks.

U. S. comnercial f ishermen were unimpeded in their f ishing efforts in the
Bahama area until February, 1969, when the Government of the Bahama Islands
established a nine-nautical-mile fishery zone contiguous to its three-mile
territorial sea. This zone was not enforced until March, 1971, when four
patrol boats were ccemissioned and several U.S. lobster boats were seized.
Periodic seizures of U.S. f ishing beats have continued to the present.

The primary f ishing method used by U.S. f ishermen in the Bahamas area is
with the standard wood slat trap used in Florida waters. Most f ishermen that
trap lobsters on the Bahama Banks use cowhide for bait because it remains
attractive to lobsters for a relatively long time. This reduces the quantity
of bait that is needed on f i shing trips to the Bahamas. Cowhide also takes up
I i ttle space on board the boat and, because it is salted, does not have to be
preserved in cold storage. A few f'Ishermen use fish heads for bait because it
is reportedly a better lobster attractant than cowhide, but it does not last
as Iong in the trap, has to be preserved in cold storage, and takes up more
space.

Diving with"hookah gear''is a method that is becoming more popular as a
lobster fishing method on the Bahama Banks. This gear consists of a compressor
on board the boat which pumps air through a hose to a regulator held in the
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mouth of a diver. The more efficient divers use a long hook to snag the
lobster fran its den.

The advantages and disadvantages Of trapping versus diving for spiny
lobsters are canpared in Table 7. Of these factors, I attribute the increase
in popularity of diving for lobsters primarily to the high increase of trap
lass on the Bahamas area fishing grounders.

Prior to our studies, which began in September, 1972, no detaiied
information was available concerning catches, effort, and areas fished. We
obtained this information by Interviewihg f ishermen and lobster dealers.

The essential information we record from a f isherman s interview is the
boat name, area f ished in, date landed; catch in pounds of tai ls or whole
lobsters, dealer catch was seld to, number of days fished, number of traps
used, and average number of traps puiled each day. For dive boats, we record
the nunber of hours of diving each day.

The essential information we record f rom the lobster dealer is the vessel
name, date landed, and pounds landed.

We also record pertinent statlsticS about each vessel in the fishery, such
as the vessel name, registration number size, age, construction, method used
to preserve the catch, and fishing meth' . We obtain this information from the
vessel captain and from the U.S, Coast guard publication Merchant Vessels of
the United States.

We have a computer program to summarize the reported production from the
Bahamas and catch-per-effort in each 1-degree square and for groups of squares
which constitute fishing areas such as Litt/e Bahama Bank, Cay Sal Bank, etc.
The catch-per-effort units we are using are catch/trip, catch/day, catch/trap,
catch/trap-day; and for dive boats catch/diver-day and catch/diver-hour.

Results and Discussion

Figure 6 shows the number of pounds and value of lobsters caught in the
Bahamas region by U.S. fishermen and la+ed in Florida. A significant amount
of lobsters captured in the Bahamas, including large amounts of undersized and
egg-bearing lobsters, are landed in otheir states. Much of this production is
not recorded in the landings statistics of these states. Prior to 1964
landings fran the Bahama area were not kept separate from domestic product'ion.

The decrease in 1970 has been attributed to both a poor fishing season
and to movement of some fishing operat'ions to the Caribbean Sea. The Bahamian
claim to twelve miles probably discouraged new entrants to the fishery during
this t1me. In 1972, a production high of 6.3 million pounds was reached,
valued at 6.5 million dollars. Contributing to this increase of 2,8 million
pounds over the previous year was an increase in effort due to many new f isher-
:~~~n entering the fishery. These new entrants apparently saw that profits
co.'id st111 be made fishing lobsters, even with the increased Bahamian
jurisdiction. Preliminary figures indicate that the 1973 production was about
5.6 mi I i ion pounds, dmn about 700,000 pounds from 1972.



Q
u Ig
3

4l

4l

0.

E 0 o

Ifl

E
Ifl
E 0

u Ig

I
fg
Q

o 0 0 0

4l

4l

0

4 u 0 o
JJ

0
R Ig Q C Q l Q 0

JJ
0 Ig

fg

0 C0 S O.
Q0 4l

Q
R

0 C fg

o lfl
Q

Cl
0l
C

+ Q QQ E
C fg 0 C fg

Ql

C 0-
Ig 0.

Ig
L

0Vl

L 0 0 C 0 oE 0 Ig
4 IJI

lCI
Cl4l

o O C Q E 4l0

Q Q 3VI

C o 4l
4 fg

4l

L 0 0 0 fg

u G.
Ig
O

0 4 0

C7t

C l
Dl 0 o Ig

4

0

Q fg
4l
C

Ifl
4

C Ig

C fg
0 o

Ifl O.
L ~
Q L

D CA
C

4l
JJ

4
0

Q
4l
o
C
fg 4
L 0

C
C 0
Q

u
fg

fg L
o

lff
4l

Q

I
Ifl
5 D

$

4l
O.

~ � 0-
u

Q
0

Q

0~ � C D
fg Q

Qoa.
0. CL

Vl Q <
C Ifl III
0

4l C
! Ig

L
0 Q
4 j

j
o

4
0 � Ig

o
fg ~ 4j

Ifl

c o D
fg Q C

O. fg

Ol
C

Vl
0 C
0

fg
Q Q
MR 4l
v I

CA
Vl

R Q Ig

D D 0
Q C

Ig

D Q N
! ~�

I/I
L

fg Q
0

Ifl C
3

0 Ifl
Ig

Q
Ifl

0
4l-- C
Ifl X

o R
0 4l 0

u

0
0
Q
N D

~ � Q
Ifl C
L L
$

D
C Q

C
Q fg
! o

Ifl
fg L

4l

Q
R
0

O.
Ig Ql
o c
Q L
L Ig

Q

Ifl I
l- Ul
Q
u Q
Ifl
R D
0

IO

C5
lR

Q u

fg
.e� Q C
IX: Ig

Q ~
~ � D

0
Q L

Ol

C

4l

Q

D Ifl
C
fg Q

QI Ig
C

Vl
C

Ig L
Ifl

Ml
4l

Q
~ C7I

C
0
4l K
cL o

� l
Q�

fg

0
kJ

C Q E Q o fg
CL

C foal
Ifl

Q 0 4l
IX'

0 o Ig Q Q
0 Q

C 0 IG

fg

0
K

I $

III
R 0

u 4l
E
u Q l

4l



f
WHOLE LOBSTER WEIGHT  MILLIONS OF POUNDS!

0 P R 0
rn

0 O
I

Z 0 Z
C!

Z 0

  C 0 Z C 0
Ch

m XIO C m O Z Z m Z m
C!

0 Z

VALUE  MILLIONS OF OOLLARS!



iOut look

In the future we plan to expahd our area of coverage to include other
major Florida ports. Our area of study is present'ly from Miami to Key West.
To supplement the interview system and to obtain more detailed information on
dally catch rates, we intend to dl!tribute log books to cooperative captains.
We have passed out a few trial forWs and have received satisfactory results.
The daily entry in the log includeg the area f ished, effort, and catch. We
also intend to obtain historical records f rom some dealers and captains to see
if we can get an estimation of the catch-per-effort for ear'lier years.

Another facet of the project which we intend to expand is port sampling
of the landings. The information We will record is size, sex, whether hard or
soft shell, and presence or absence of spermatophores on the females. Analyses
of these data will contribute to knowledge on the basic biology of the Bahanas
lobster stocks.

Since spiny lobsters are slow growing and are of such high value it is
possible for the stocks to become depleted f rem overfishing. It is likely,
therefore, that the lobster fishery in the Bahamas area will eventua'lly have
to be regulated. Before management of these stocks can be effective, each
country involved in the fishery  Uelted States, Bahama Islands and Cuba! wlii
have to adopt and enforce uniform fegulatlons.

One of the basic questions that should be answered before the Bahamas
lobster stocks can be properly managed is the recruitment question. If
recruitment Is f rom distant waters then management should be based on harvesting
the optimum economic size. If, however, recruitment is from local stocks,
management should be based on mainIIaining a spawning population.



STUDIES ON THE PHYLLOSOJE STAGES OF THE SPINY LOBSTER
IN THE WESTER NORTH ATLANTIC'

WIlliaml J. Richards
National Marine Fisheries Service, Miami

Studies underway at the Soultheast Fisheries Center on the phyllosome
stages of the spiny lobster are designed to determine the origin of re-
cruits of the various populations fished by the United States.

One aspect being studied Is the distribution of phyllosomes. His-
torical samples are being examiried for the presence of phyllosomes and
to date over 10,000 phy'liosomes have been identified, staged and mea-
sured. Much of these data have been provided by the Florida Department
of Hatural Resources.

A second aspect has been tIIe development of a computer program which
allows the entry of a location $rom which probable paths of dispersal or
probab'Ie paths of recruitment can be calculated based on cu rrent direc-
tion and speeds derived from historical pilot charts. Preliminary re-
sults of this latter aspect are discussed with respect to a film strip.

Wd. note: The work-up of this Information is so preliminary that no ad-
dit'Ional description or Interpl etatIon is appropriate or, possible here
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OBSERVATIONS ON TECHNIQUES,
OPERATIONS, AND HARVEST OF

THE SPINY LIOBSTER FISHERY

Alan K. Craig
Florida Atlantic University, Boca Raton

Since an initial study of the British Honduras fishery, including
some of its theft problems, I have become involved in verifying Florida
fishermen's ideas on techniques an4 gear. Statistics from this latter
study are not yet published although it is worth noting that many of
the problems are shared with Florida's fishery. Secondly, I have been
involved in studying pollution effects on the Southeast Florida shelf.
And recently, I have begun an analysis of f ishermen's problems -- busi-
ness, fishing, equipment -- in Souith Florida. I wish to review each
study briefly and then cogent on the biology and harvest of spiny lob-
ster ~

Gear Studies

fn attempting to determine if, there is a biologica'I basis for lo-
cal ideas on fishing gear and techniques, I have studied the shelf area
from Palm Beach South. The Southeast Florida coast is different from
the Keys, Tortugas, and Virgin Isliands. Each of these areas has unique
problems. Traps are fished in 50 ta 120 feet of water here.  In Flori-
da, 20 fathoms is considered deep fishing,!

One thing compared is the success of fishing over rocky areas ver-
sus sand bottom, since some area fishermen believe that traps set on
rocky areas do not catch as well as traps set on the corridor of sand.
Results of this study demonstrated, that traps on sand produce lobsters,
but only during dark moon phase nights.

One of the most efficient men in the area fishes trawls using a
'novie ' lobster boat from Nova Scoitia. With hydraulic equipment 160 to
180 traps per day can be hauled. 'To do better, his long day would have
to be extended past the present 5:tIO A.H. to 2:00 or 3:00 P.M, period.
In comparing our results, I conclude that one pound per trap for a five
to seven day soak represents an average catch. Exceptionally good hauls
reach two to four pounds; one half pound is typical during periods of in-
activity.

I have compared efficiencies pf single-trapping  in 1972! and mul-
tiple trapping with trawls �973!. Cowhide bait of uniform size is used.
The standard trap used in this worp is what I cal 'I a "Cuban design." Pro-
bably it was introduced by Immigrant Cuban fishermen, some 17,000 having
come to Florida over the years. Tgis trap Is fairly well known, and re-
sembles one used in the Keys, a'I though there are differences in entry
position and construction details, During single trapping, a gaso'I inc
powered winch and cant ilevering device was used to land traps.



During the work described above, study of a sewage outfall off Boca
Raton indicated that siltation from construction  dredging! may have de-
pressed lobster abundance. However, untreated primary sewage discharge
did not seem to affect the catch.  I t is secondarily treated now.!

This year, however, no s i gni f leant differences between upcurrent and
down cu r ren t ca tch records are appa ren t ~

Figure 7 diagrams three areas that bear on fishing success. Within
each of the three areas, individual factors are variably control led by
the fisherman. Whereas some factors  e.g., weather! are beyond our con-
trol, maintenance and business items deserve attention. Primari ly, these
30 factors are of greatest concern to the small individual f i sherman. A
few examples are noted:

Business o erations

Economy in buying materials dePends on whether an individual or group
does it. Recently Mr. Charles Smith of the Organized Fishermen of Florida
made excellent insurance availab'ie Ito members,

Fishin o erations

Labor is recognized as an incrqasing problem. It is difficult to
convince people that gear design cab be improved, yet it can. During a
closed season, what is the most profitable alternative? Catch losses
vary from place to place. With good contingency planning, money can
still be made while on the water.

Maintenance and re air
Not only boats, but also vehicles for transporting catch must be

kept up. Replacement scheduling is vital or you suddenly miss something
crucial to your operation.

Because young adults are partigularly vulnerable to predation by
fishermen du ring mass migration, I 5elieve that long-term effects of such
regular pressure are potentially di!estrous. During migration the lob-
ster stock of Florida needs protect'ion.

Secondly, to develop a valid figure for a Maximum Sustainable Yield
I propose a program of comparative  rapping in the Dry Tortugas and Keys.
This research p'Ian would use statislIical methods similar to those recently
employed in a study of the American 'lobster.

This procedure is an alternatiie to attempting to establish the Maxi-
mum Sustained Yield on the basis of recruitment, which for the species is a
rea 1 question bio'logically. It is proposed that trapping results from 100
stations in the Keys be compared witth the level of lobster in the Dry Tor-
tugas. On the basis of this, it should be possible to predict relative
stock density yearly, in advance of open season. In time the number of
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stations could be reduced. I believe there would be great benefit in de-
claring quotas and establishing a Maximum Sustained Yield.

Another important product of trapping surveys is stock density data
that can be combined with a locational analysis of where fishermen are
concentrating their efforts, Where serious imbalances are detected be-
tween fishing pressure and lobSter populations, it wii 1 become evident
and provide a basis for redirecting fishermen from overf ished areas to
underf i shed grounds.



ECONOMIC RESEARItH ON THE FLORIDA
SPiNY LOBSTER INDUSTRY

Fred J. Prochaska
University of Florida, Gainesville

The Department of Food and Resource Economics at the University of
Florida has had an active research program in Marine Economics since 1970,
and a marine economics extension program since 1973. Current efforts are
mainly restricted to conmercial fisheries. A total systems approach is
the phi losophy of the marine program. Consequently, product ion, market-
ing, processing and fisheries management are all receiving emphasis in
research and extension programs. Currently, the program is carried out
by two full-time facul ty, one research and one extension, and four gradu-
ate students.

Florida spiny lobsters are rejceiving considerable attention because
of their relative importance and tjhe current needs of the industry, Sev-
eral research projects are concerned with lobsters indirectly as a part
of research intended to describe aInd analyze Florida's total fisheries.
In addition, three projects directly focus on Florida's spiny lobster,

General fisheries ro'ects
Projects concerned in general with Florida's fisheries are "Florida's

Fisher'les Management Programs," arid an "Economic Survey of Florida's Com-
mercial Fisheries." With respect to lobsters, the first  i.e., fisheries
management! project outl ines currgnt management programs and traces the
historical development of current laws and regulations of concern to the
lobster industry. Where secondary information permi ts, biological and
economic characteristics are related to the management programs.

Management programs currently in effect for Florida lobsters con-
sist of permits, a closed season, gear specifications, and size limita-
tions. A permit is required for lobster fishinq in F'Iorlda, and a closed
season prohibits any lobster fish!ng from March 31st to August Ist. Gear
specifications limit the kind of trap that can be used and require a num-
bering and marking system for traps and boats to facilitate enforcement
of fishing laws. A minimum size llimit is in effect. The minimum size
allowed is a three-inch carapace Or a five and one-half inch tall. A
special permit is required lf the lobster fishing operation involves sep-
aration of head and tail of the lobster before landing. Two publications
containing this information are:; Florida's Fisheries Mana ament Pro rams;
Their Develo ment Current Status and Administration, Florida Agricultural
Experiment Station Bulletin, by F ed J. Prochaska and James R. Baarda;
and Re ulator Mana ement Pro ram for Florida Marine Fishermen, Florida
Agricultural Extension Service Ma ine Advisory Bulletin A Sea Grant Pub-
I ication!, by Fred J. Prochaska ahd James R. Beards, March, 1974.
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The economic survey of Florida corrrnercial fisheries is concerned with
state, regional and county levels, 11th respect to lobsters, the studies
are concerned with trends s Ince 1952 in landings, tota I value, prices,
location, relative importance, and processed products.

Lobsters currently are the second most Important species, accounting
far 15.2S percent of total value of fish and shellfish landings in the
State. Mhen compared to other major fish and shellfish landings, lob-
sters have experienced the most significant upward t rend in volume of
I andi ngs.

The volume of landings more thap tripled during the decade of the
sixties and reached over eleven mi I 1 ion pounds in 1972. Dade and Monroe
Counties account for over 90 percent. of the total lobster landings in the
State. In terms of value of processed products, lobsters currently rank
third behind shrimp and b'Iue crabs. Several publ ications containing this
and additional information are in various stages of publication. The State
survey by Fred J. Prochaska ls in the final draft stage and wi I I be sub-
mitted for an Agricul tural Experiment Station Bulletin. A Marine Advis-
ory Bulletin, Landln s Values and P lees in Corrmercial Fisheries for the
Florida Ke s Re ion, by Fred J. Proc aska and James C. Cato is in press.
The same tsro authors are presently preparing three but i et ins covering the
remaining areas of Florida, in which ilobsters are a romponent in two of
the ranaining regions.

The purpose of the above projects is to provide basic background in-
formation for the research and exten]ion program. In addition, the in-
formation 'is proving useful to count! extension directors, Industry and
trade associations, government leaders, and to members of the conmercial
fishing Industry.

S in Lobste Pro'ects

The three projects directly focusing on Florida's lobster industry
came under three general headings: Panand, cost and returns, ana fisher-
ies management. The projects are in Ivariaus stages of development and
cempletion, The first two are somewhat independent but both fit into the
third project concerned with management. The following conments are gen-
era].

1. The demand project ls concerned pith identifying those factors which
Tnfluence dockside prices Flarida lab!termen receive for their catch. The
primary objective of the demand analylsis Is to develop a price equation
which can be used to predIct prices fear Florida lobstermen when specified
danand parameters cllange. - This project Is presently in the development
stages of a masters thesis. Several Ill ternative demand models are being
investigated and are being evaluated Pperatlonal ly with respect to avail-
able data. Factors which theoreticalIly affect price and presently under
consideration are the quantity af Flojida landings, substitute meat pro-
ducts  Inciudfeg other 'lobsters, seafdods, beef, etc.!, population, Income
and seasonality.

Availability of adequate data wi!l determine the expansion of the de-
mand analysis to wholesaIe and retail levels. In addition, departmental



research on marketing margins for Florida seafood products to begin this
year wi 1 I complement the demand analysis for Florida 'lobster.

2, The cost and returns projert concerning the Florida lobster industry
is one objective of a Sea Grant project  " Florida Corrlrercial Fishermen:
Economics of Production Enterprises and Employment" ! awarded to our De-
partment to study al I major fisheries in Florida. The primary objective
of the lobster cost and returns project is to �! develop a production
function for the industry which will specify the effects of given in-
puts on landings, and �! develop related cost functions for alternative
levels of input use and related output levels  landings!. An initial ques-
tionnaire has been developed with the cooperation of several members of
the industry. Specific input information to be collected includes land-
ings  dollar and pounds!, fisherirjen, vessels, vessel tonnage, traps, days
fished, crew size, days at sea, and port landed. Cost information on fuel,
ice, bait, food, crew shares, insurance, interest, depreciation, and re-
pairs and maintenance on hull, eIngine, electrical equipment and fishing
gear will be calculated. Floriga's lobster industry will be classified
into three lobster fisheries,  F'lorida Keys, Caribbean, and Bahamian! for
anaIysis. The information obtailned in these analyses will be used to aid
lobstermen in managing their individual operations in a most profitable
manner under given demand condit,'ions. In addition this study will be a
valuable input into the lobster management study.

3. The finai project is concerned with the m~ana ament for fiorida's
lobster resource. The management al ternat ives cons idered are those which
directly affect fishing effort als opposed to those that direct'Iy affect
the lobster population through biiologicai alternatives, One of the pri-
mary objectives is to determine iif the biological maximum sustained yield
 NSY! is being approached or has been surpassed. In addition the level
of fishing effort that is a maxiimum from the point of view of economic
efficiency will be determined.

Alternative formulations oF bioeconomic models have been outlined

ip theory and some have been applied in empirical research, These models
are currently under investigatidn for their theoretical attributes as well
as their appropriateness for the Florida lobster industry.

The production functions, post functions, and demand equations dis-
cussed above wiii be incorporated with the traditional bioeconomic models
in order to accomplish specific iobj ectives in addition to the two stated
above. That is, the research is intended to not only consider NSY and
economic efficient levels of effort and catch, but also to present a mod-
el with which alternative management schemes may be ana'lyzed. For exam-
ple, the effects of limiting entry, vessel size, number of traps, etc.,
in the lobster fishery will be examined. These effects will be estimated
in terms of changes in productian costs to fishermen, dockside prices,
and income. Also estimated will be employment and indirect income ef-
fects on alternative fisheries and support industries.

'As mentioned above, parts  demand analysis and costs and returns!
of the total management study aHe currently under way. By the fall of

' 1974 the separate parts of the analysis will be brought together to achieve
the specific objectives of the management study.



LOBSTER DATA AND B I BL IDGRAPHY: MARS V I AND

TRIAL MULTI-ACCESS RETRIIEVAL COMPUTER PROGRAMS"

Paul Kanciruk

The Florida State University, Tallahassee

Present'ly there are two retrieval programs being utilized by our group
at F.S.U. -- MARS Vl  Multi-Access Retrieval System! which will handle our
lobster data bases, and TRIAL, which we are using to handle our bibliograph-
ic references. Both systems are almost completely interactive with remote
terminals, and therefore can be utilized remotely via telephone patch con-
nections. The following description! are in no way meant to be complete,
but are to act as very general indicWtions of the capabilities of these
p rog rams.

Multi-Access Retrieval S s em MARS V I Version 2.1

Source Control Data Corporation  Reference Manual 4 17313100!.
Ca abilities

Creates, stores, retrieves qnd modifies data bases.
Use of Boolean and relationdl qualifiers in retrieval.
Validity check of data.
Handling of both alphabetic and numeric input.
The following statistical functions can be performed on the
variables in the data base:
a. count

b. maximum

c. minimum

d. sum

e. average

Transference of subsets of Che data base to output files allow-
ing extensive stat i st ica I ca I culat ions to be performed.

S stem

1.

2.

3.
4.
5.

6.

+Ed. note: Not presented at conference
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The purpose of this paper is to describe two computer retrieval pro-
grams which can be of considerable help in the analysis of data  both
field and laboratory!, maintenance oF a complete and multi-access bibli-
ography, and the coordination of mul tiple lobster research projects through-
out the state of Florida. I t is acknowledged that large masses of data
are necessary  tagging studies, for example! but such data bases easily
can hinder rather than clarify pointS in question by becoming so unwieldy
as to be manually accessible through only a few key parameters. The use
of a computer access program can both quickly and economical ly solve the
problems associated with the manipulgtion of such data and bibl iographic
bases, but is important that the nee4 for such assistance be acknowledged
early in any research program so that any special parameters can be enter-
tained in the planning stages.
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7. Prior knowledge of a computer language or data management tech-
niques are not necessary for retrievals and reports.

cal qualifiers are:
equal to
not equal
less than

greater than
greater than or equal to

ts
s

usual logical meanings.

Types of logl
I. Eg
2. NE

3 ~
4. GT
5. GE
6. Exis
7. Fail

and carry the

Examp'Ies of possibie command statements which might be performed on
our data base;

IF DEPT LT 15 AND LENGTH GT 100 REPORT CODE, DATE, AREA, DEPTH, LENGTH,
SEX--

would generate a listing of the 6 variables  last six words in the state-
ment! for all lobsters over 100 mm in length and captured in less than 15
feet of water.

IF SEX EQ M AVE SIZE
and

IF SEX EQ F AVE S IZE-"

would produce the average size in mm for the subsets male and female.
Adding,

IF EGGS EXISTS, AVE SIZE--

would produce an average size for all females carrying eggs in the data
base,

A sort clause can be used to generate sorted reports;

For example, let us suppose that the following variables make up our
lobster data base. For each lobster captured, our base contains a card
with the following data; code number, lobster length, weight, color, sex,
carapace condition  soft, hard!, type of external parasites, presence of
spermatophore or eggs, date and time of capture, location, depth, visibili-
ty, type of habitat, water temperature, number per den, tag number, date
and area of release, and any recapture data. Once this data base has been
entered  we presently have approximately 2000 entries in our base! we can
use the coronand statement to access the data. The conmand statements are:

1. Recap - lists the number of unique items in each variable.
2. Report - lists the requested information.
3. Count � counts number of occurrences of requested items,

Sum - produces sum of numerical variables.
5. Avg - averages the values of numerical variables.
6. Min - prints minimum value.
7. Max � prints maximum.



IF SEX EQ M REPORT SIZE, WEIGHT, CtDDE, BY HIGH SIZE BY HIGH WEIGHT--

would result in a listing of all ra@les, in ascending order of size, and
within each size grouping, by ascehding order of weight as below:

207
213
238
246

etc.

Such sorted listings can be directly used elucidating any size-frequency
relationship, and/or generate a length-weight scattergram.

These are only a few of the types of retrievals that can be performed
in MARS, but the possibilities are obvious and cost relatively Inexpensive.

T'R|AL

Source

Vogelback Computing Center, NOrthwestern University, origina}ly writ-
ten in machine language by W. H. Tetzlaff.

S stem Ca abilities

Retrieving, indexing and maintaining files of textura I information.
Our group at F.S.U. utilizes TRIAL for handling large bibliographic data
files.

References are put into the system with cards or Interactively on the
teletype. Each reference consists of at least 4 levels, and up to 9 levels.
Each level contains a different type of reference;

Information

tl tie

journal citation
code wo rd s
abs t rect
mi sc.

Levels 1,2,3,5 are self-explanjatory. Level 4 contains key words not
found in the title. Any or all levlels can be searched by the search com-
mand. Without going Into the detaills of search command statement syntax,
a few examples of the types of searlt hes that can be accomplished are: a
search for a particular author; a slearch for papers which contain certain
key words  such as a species name!; a search for articles having in common
the journal of publication; a search For a code word s! In level 4; or any
combination of the above. Logical qualifiers are allowable as in MARS a-
bove, so more complicated  and useful! searches are permissible: a search

level 4 would turn up all papers coded for a'll three areas.

Size

~5
65
65
67
67

Level

1

2

3
4

5
6-7

' ht Code 0
A319
A498
A 1 346
A45
A367
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In TRIAL, indexing is ~ iso pgrmissible,  similar to the indexing by
key word in context as found in $4$IC!, as well ~ 5 alphabetical listing
by every author's nana, or code Qrd,  See tables for examples of in-
dexes and searches.!

The use of both HARS Vl and TRIAL is easily justIf led in the in-
creased efficiency and accuracy la handl lng large data bases. The cost
Is minimal when compared to the vastly Increased accessing abilities gained
through their use.
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FLDRI DA LOBSTER IIIAHAGEMENT PROGRAMS:~
r

In recent years Florida's spiny lobster has become the second most impor-
tant species landed conmerclal ly. The value of lobster landings to Florida f i sh-
ermen reached nearly $6 mi 1 lion in 19/0  exceeded $11.8 mi 1 lion in 1972--personal
communication, FJP, 3/18/74!. Most of this growth has taken place since 1964.
Between 1964 and 1970 landings increa ed f rom 3.6 mi I lion pounds to 9.9 mi 1 I ion
pounds �1.4 mi I I ion pounds in 1972-- ers. comm., FJP!. During this same time
period �965-1970! most of Florida's obster management programs were put into
ef feet.

The goal of Florida's lobster management program is stated in the intent of
the legislation providing for the management program. I t is the expressed in-1

tent of the legislation to maintain t!e lobster  crawf ish! industry for the econ-
omy of the State. More specifically, Florida laws regulate the lobster fishing
industry for the purposes of insuring and maintaining the highest possible pro-
duction of lobster, or in other words l the maximum sustained yield. To achieve
this goal several types of regulation! have been placed on the industry. During
the nearly forty years prior to 1965,'management was mainly concerned with the
protection of the lobster population I:hrough controls on minimum size and f ish-
lng seasons. These regulations are st i I 1 of importance in the total management
program. Gear regulations were emphasized in the 1965 legislation. Perhaps
more important in the 1965 legis latioh was the emphasi s on the need for effec-
tive policing policies through the use of marking by permit number, and gear and
boat identification for surveillance.

In order to effectively manage tPe lobster fishery in Florida, permits are
required. A permit is obtained from !he State upon the application by the owner
of the gear used to catch lobsters. !he present cost of the permit is $50  in
1971, 1,167 permits were issued!. It is unlawful for any person or boat to have
more that 24 lobsters without a permi , except for possession by a licensed sea-
food dealer. The permit number is us d to mark boats and gear as described later,
and the permit is to be carried at al times on the fishing boat, subject to in-
spection by law enforcement officers. A permit can be suspended or permanently
revoked upon the arrest and convictio' of a permit holder for violation of any of
the lobster fishing laws. The procee s from the issuance of permits are to be
used by the Department of Natural Res u rces for the enforcement of the laws reg-
ulating lobster fishing by aerial and other surveillance.

I Lobster regulation laws are found in Fla. Stat. secs. 370.14, 370.141
�971!.

"' Source: Prochaska, F.J., and J,R. aarda, ~ln ress. Florida's fisheries
management programs: their develo ment, administration and current status.
Un i v. F l a. Agric. Expt. Sta.Bu 'I I .
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Gea r es t r i c t i ons

Florida's lobster management prodlram includes two types of gear regulations.
One of these is a requirement for mariting the traps, buoys and boats with the
permi t number and a color coding. Th! other gear and/or vessels regulation places
'limits on the physical construction ot lobster traps.

Legislation introduced in 1965 r quires that permit numbers  in figures at
least three inches high! be placed pe manently on each trap or other device used
to catch lobsters, as wel I as on the uoy used to mark the traps �7!. The per-
mi t number is also te be permanently i splayed on the boat so as to be easi ly i-
dentified. In addi tion, the 1965 act requires the traps and buoys to be color
coded. In 1970 the color code was alamo spec i f i ed for the boat, to permi t i den-
tif ication of the boat and traps from the air.

The 1969 act made specific the tllpes of gear that could be used to catch
lobster. Wood slat traps can be usedj provided that their dimensions do not ex-
ceed 3x2x2 feet or the equiva]ent in
structed traps be of wood slats so th
with time and thus will not continue
both for breeding stock or human cons
tected on the sides by reinforcement
though the bottom and top cannot be s
allowed to protect the trap from the '
other similar devices are permitted p
grains, spears, grabs, hooks or other

Any gear used to capture lobstersi must be marked by a buoy. Up to twenty
traps can be attached to a trot-line, land the line is marked at each end by the
attachment of a flag buoy. Buoys use/ must be of sufficient strength and buoy-
ancy to remain continuously afloat or
device not conforming to the specific
mit number, may be seized and destroy
ful to interfere with anyone's traps

Present Law

I t should be noted that the effe
population is not known with certaint
the lobsters landed in South Florida
of lobsters in the Caribbean. Taggin

2The Marine Laboratory has publ i
Florida. These include  Dawson, 1951
 Swea t, 1968! .

shed several papers deal ing wi th lobster in
!,  'Ingl e, 1963!,  Robinson, 1963! and

The spawning season in South Fl
ly, is general ly from March to July o
present closed season for lobster is
sponds to the spawning season!. Trap
days pr.ior to the open season and mus
closing of the season, though no lobs

ubic feet. The law requi res that the con-
t when a trap is lost i t wi11 be broken up
o catch lobsters which would then be lost
mption. The wood slat traps can be pro-
ith 16 gauge, one-inch poultry wire,
reinforced. Partial wire reinforcing is

ravages of turtles". Ice cans, drums and
ovided that they are not equipped with
idevices.

a timed floatation device can be used. Any
tions listed, or not carrying a valid per-
d by enforcement officials. It is unlaw-
markers without the owner's permission.

rida, where lobsters are caught cammercial-
each year, with the peak in Apri 1.2 The

etween March 31 and August I  which corre-
may be placed in the water and bai ted ten
be removed wi thin five days after the

ers can be taken during the closed season.

ts of the closed season on the lobster
It is theorized that many  or most! of

re attributable to the parent population
studies suggest the larvae are deposited
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near the Florida coast by the Gulf Stream. In addi tion, i t is suspected that a
large number of the larvae produced by the Florida population is carried north-
ward by the ocean currents.

Historical Develo ment

The 1919 act, the first dealing with lobster fishing in Florida, established
a three month closed season of from March 1st to June 1st �8!. Excluded from
the closed season were lobsters taken for bait purposes . In 192'I the closed sea-
son was changed to the period from IHarch 21st to June 21st �9!, and in 1929 it
was extended to a four month period from March 21st to July 21st �0!, In 1953
it was set between April 15th and August 15th �1!, and in 1955 the closed season
was placed at its present interval of March 31st to August 1st �2!. The 1965
act provided for setting traps before the season and removing them after �3!.

Condit'on of Lobsters

Present Law

Three types of restrictions on the condition af lobster caught in Florida
exist at present, These deal with minimum size, separation of head and tail, and
egg-bearing females.

The minimum size allowed is a three inch carapace or a 5z inch tail, though
the tail measurement cannot be applied unless the tail is disconnected from the
front part of the lobster for measurement purposes. if head and tail are sepa-
rated under permit, the tail must have a minimum length of six inches. Minimum
size regulations are more feasible than with other fisheries because harvesting
techniques require each lobster to be handled individually, therefore measure-
ment is relatively simple. If a lobster is undersized, it can be returned to
the sea unharmed'

The 1965 act prohibited the catching of egg-bearing female lobsters, and
those found in traps are to be returned alive to the ocean �4!. Stripping eggs
from them is also prohibited'

That same act required a special permit if the separation of head and tail
was to be done before landing the lobster. Some biologists feel that separating
head and tail at sea and returning the head to the ocean drives away other lob-
sters. A permit for such separation may be granted if the operation is so far
from land that it is not practical eo keep the lobsters alive until landing them.

Historical Develo ment

In 1929 the first size restriction was enacted, the minimum being one pound
�5! ~ In 1953 the minimum was redefined to be a lobster with a tail measuring
six inches �6!. The 1965 act redefined the minimum size by tail and carapace
measurement, with a minimum carapace measurement of three inches and tail meas-
urement of 5z inches �7!. Methods of measurement were also given. Finally, a
1969 act allowed a six inch minimum on tails separated under special permit�8!.

Le al citati ns, Florida Laws
57, 1965, Ch. 65-53, 5 , 1919, h. 7909; 59, 1921, Ch. 8591; 60, 1929, Ch.

13618; 61, 1953, Ch. 28145; 62, 1955, Ch. 2989K; 63, 1965, Ch. 65-53; 64, 1965,
Ch, 6553; 65, 1929, Ch. 136&1; 66, 1953, Ch. 281%5; 67, 1965, Ch. 6553, 1965,
Ch, 65-251; 8, 1969, Ch. 69-228



SP I NY LOBSTER PUBL I CATI ONS,
HARl NE IIIESEARCH LABORATORY,

FLORIDA DEPARTMENT OF NATURAL RESOURCES
 Chronological Listing!

Dawson, C.Ea 2 Jr. and C.P. Idyll. 1951 Investigations on the Florida spiny lob-
ster, Panul irus ar us  Latrei lie!. Fla. State Board Conserv., Tech. Ser. No.2.
39p.

Dawson, C. E. 1954. A bibl iograplI!y of the lobster and the spiny lobster, fami-
liess Homaridae and Palinuridae. Fla. State Board Conserv. 86p.

Smi th, F.G.W. 1958. The spiny lobster industry of Florida. Fla. State Board
Conserv., Educ. Ser. No. 11. 36p.

Ingle, R.M, 1960. Synoptic rationale of existing Florida shrimp regulations.
Proc. Gulf Caribb. Fish. Inst. 13: 22-27.  Contrib. 48!

Ingle, R.M., B. Eldred, H.W. Sims and E. A. Eldred. 1963. On the possible Carib-
bean origin of Florida's spiny lobster populations. Fla. State Board Conserv.
Mar. Lab., Tech. Ser. No. 40. 12p.  Contrib. 70!

Robinson, R.K. and D.L. Dimi triou. 1963. The status of the Florida spiny lobster
f i shery, 1962-63. Fla. State B i!ard Conserv., Tech. Ser. No. 42. 27p.

Sims, H.W., Jr. 1964. Let's call the spiny lobster "spiny lobster,'' Crustaceana
8 I!: 109-110.  Contrib. 80!

Wi I 1iams, J. 1964. Abdominal section of Panul irus ar us. Fla, Board Cbnserv.
Mar, Lab., I eaf1. Ser. Vol. 3, IIo. I. 3p,

Wi tham, R., R.H. Ingle and H.W. Sims, Jr, 1964. Notes on postlarvae of Panul i rus
~ar ua. Q.J,F a, Acad, raci, 27�!: 289-297.  Contr 1 4. 83!

Sims, H.W., Jr. 1965. Notes on the occurrence of prenaupl iosoma larvae of spiny
lobsters in the plankton. Bull. Mar. Sci. 15 l!: 223-227.  Contrib. 86!

Sims, H,W., Jr. 1966. An annotated bibl iography of the spiny lobsters, fami I ies
Palinuridae and Scyllaridae. Fla. Board Conserv. Mar. Lab., Tech. Ser. No. 48.
84p.  Contrib. 101!

Sims, H.W., Jr. 1966. The Florl ila spiny lobster. Fla. Board Conserv. Mar. Lab.,
Salt Water Fish. Leafl. 7. 5p.

Sims, H.W., Jr. 1966. Notes on !piny lobster larvae in the North Atlantic. Q.J.
Fla. Acad. Sci. 29�!: 257-264,  Cont.rib. 110!

Sims, H.W., Jr. and R.M. Ingle. 1966. Caribbean recruitment of Florida's spiny
- lobster population. Q.J. Fla. Aced. Sci. 29�!: 207-242.  Contrib. 95!
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Ingle, R.M. and R. Wi tham. 1968. Biological considerations in spiny lobster
cul ture. Proc. Gul f Caribb. Fish. Inst. 2'I: 158-162.  Contrib. 123!

Sweat, D.E. 1968. Growth and tagging studies on Panulirus ar us  Latrei lie! in
the Florida Keys. Fla. Board Conserv. Mar. Res. Lab., Tech. Ser. No. 57. 30p.
 Contrib. 124!

Witham, R., R.M. Ingle and E.A. Joyce, Jr. 1968. Physiological and ecological
studies of Panulirus ar us from the St.Lucie estuary. Fla. Board Conserv. Mar.
Lab., Tech. Ser. Ha. 53. 31p.  Contrib. 116!

Witham, R, 1970. Live shipping of Florida's spiny lobster. Q.J.Fla. Acad. Sci.
33�!: 211-220.  Contrib. 134!

Eldred, B,, C. R. Futch and R.M. Ingle. 1972. Studies of juvenile spiny lobsters,
Panulirus ar us, in Biscayne Bay, Florida. Fia. Dep. Nat. Resour. Mar. Res. Lab.,
Spec. Sci. Rep. No. 35. 15p.  Contrib.194!

Little, E.J., Jr. 1972. Tagging of spiny lobsters   in the
Florida Keys, 1967-1969. Fla. Dep. Nat. Resour. Mar. Res. Lab., Spec. Sci. Rep.
No. 31.  Contrib. 189!

Witham, R. In press. Preliminary thermal effects studies on Panuiirus ar us.
Q.J. Fla. Acad. Sci,



SPiHV LOBSTER MEETING PROGRAM

~pro osai: To convene a smali working session of persons and organizations in-
volved in the biology and/or uti 1 ization of the spiny lobster fishery in  South!
Florida.

Ob ectives: I! To identify broadly the problems and information needs of persons
dependent on the spiny lobster resource. 2! To assess existing sources of in-
formation and their possible applications . 3! To identify priori ties and actions
needed to resolve user problems,

Format: Presentations on specific aspects of the fishery, followed by a group
workshop to recommend actions apprbpriate to the status and needs of the fishery.
A sundry of the session wi'll be prepared and dis tributed by Florida Sea Grant.

Place: "Jet Room", Airport Hotel, Miami I nternati ona I Airport, Miami, Florida
ph: 305/871-4100

Date: 12 March 1974

Time: 8:30 a.m. � 3:30 p.m.

Chairman: H. L. Popenoe

P resentaii ons... Speakers

1. Present needs and problems of fishery

A. Fishermen's view...R. Wolfferts
B. Industry's view....R. Feiik

11. History and overview of fishery

A Statisticai trends,�.L. Johnson

B. State biological and management programs...E. Joyce

ill. Ongoing Studies

A. Biological
1. Population biology and techniques...W. Hernnkind
2. Tortugas project...G. Davis

B. Econometric

1. Alternate economjic approaches...F. Prochas ka
2. South Florida industrywide survey...A. Craig

C. Federal programs
l. U.S. fishery in Bahamas...D. Simmons
2. Studies of phyllpsome larvae...W. Richards

Workshop

IV. Actions to meet needs

A. Summary of problems
B. Priori ti es

C. Solutions

D. Reconmendations

E. Plan of action
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ATTENDANCE

Spiny Lobster Meeting
Florida Sea Grant Program

March 12, 1974 -- Miami, Fiorida

Barry W. Ache
Dept. Biological Sci.
Fla. Atlantic Univ.
Boca Raton, Fla. 33432
305/395-5100 ext. 2340

Donald Y. Aska
Marine Advisory Program
3002 McCarty Hali
Un i v. Fi a.
Ga i nesv i 1 I e, Fl a. 32611
904/392-1837

Gary L. Beardsley
U. Miami, R. S,M,A. S.
410 Rickenbacker Causeway
Miami, Fla. 33149

Jim Cato

Marine Advisory Program
Gill McCarty HaIl
Uni v. F1 a.
6ainesville, Fla. 32611
904/392-1881

Roy J. Champagne
Dade Cooperative Ext. Dept.
2690 N.W. 7th Ave.
Miami, Fla. 33143
305/635-1387

Alan Craig
Fla. Atlantic Univ.
Boca Raton, Fla. 33432
305/395-5100

Johnie H. Crance
NMFS, State-Fed. Relationships
Gandy Blvd., Duval Bldg.
St. Petersburg, Fla.
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Dick Scales

Bahamas Government

P.O. Box N3028
Nassau, Bahamas

C. B. Davies
Fia. Dept. Natural Resources
Larson Bldg.
Tallahassee, Fla. 32304

Gary E. Davis
National Park Service
Everglades Nat' I. Park
P. 0. Box 279
Homestead, Fla.
305/247-6211

Dean Farrell

Lobster Oiver

P.O. Box 1252
Mi ami, Fi a. 33101

Robert Felik

National Fisheries, Inc.
311 N.W. So. River Drive
Miami, Fla.
305/37l-4527

Wi 1 1 iam Herrnkind
Fla. State Univ.
Tallahassee, Fla. 32306

Eric S. Holliman
UNDP/FAO Fishery Development

Study, Bahamas
P.o. Box 6345
Nassau, Bahamas 54100

Lloyd E. Johnson
NMFS

75 Virginia Beach Drive
Miami, Fla. 33149

Albert C. Jones
NMFS

75 Virginia Beach Drive
Miami, Fla. 33149

Edwin A. Joyce, Jr,
Fla. Dept. Natural Resources
Larson Bldg.
Tallahassee, Fla. 32304
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Louis Lamont

Corrmercial Fisherman
P.O. Box 38-183
Key Largo, Fla. 33037
305/451-1404

William G. Lyons
Fla. Dept. Nat. Res. Mar. Res. Lab ~
IOO - 8th Ave., S,E.
St. Petersburg, Fla. 33701

Walter J. McNichols
Heed University
Box 311

Ho I I ywood, F I a.
305/925-I600

Bruce Mounier

Diver's Association
9321 S.W. 80th Terr.
Miami, Fla. 33143
305/361-5761

Hugh L. Popenoe
Florida Sea Grant Program
2001 McCarty Hal I
Uni v. F I a.
Gainesvilie, Fla. 32611
904/392-1965

Fred J. Prochaska
Dept. Food 6 Resource Economi cs
1099 McCarty Hall
Univ. Fta.
Gainesviile, Fla. 326ll
904/392-1847

W. J. Ri cha rds
NMFS

75 Virginia Beach Dr,
Miami, Fla. 33I49
305/361-5761

Willard W. Sands
Keys Lobster, Inc.
P. 0. Box 14I

Key Largo, Fla.

William Seaman

Florida Sea Grant Program
G025 McCarty Hall
Univ. Fia.
Gainesville, Fla. 32611
904/392-I806

Dav i d S imnons

NMFS

75 Virginia Beach Dr.
M i ami, F I a. 33149
305/361-576 I

Charles Smi th

O. F. F.

Box 104

Islamorada, Fla.

Richard E. Warner
UF Coop. Ext. Serv ice
P;0. Box 2545
Key West, Fla.

Richard C. Wol fferts
Comme rc i a I F i she rman

Box 309
Key Largo, Fla. 33037

Richard E. Wol fferts
M/V. D i amond Head, I nc.
R 6. L Lobster, Inc.
P.O. Box 10298
Riviera Beach, Fla.

Ms. Ri cky Wo1 f f crt s
P.O. Box 309
Key Largo, Fla. 33037
305/451-1691




