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TRENDS IN THE SPINY LOBSTER COMMERCIAL FISHERY OF FLORIDA,
1960 - 1990

INTRODUCTION

The Caribbean spiny lobster (Panulirus argus) is a valuable,
highly exploited marine crustacean inhabiting shallow shelf waters
off the southeastern United States, Bermuda, and throughout the
Caribbean. From 1984 through 1989, the spiny lobster has
consistently ranked as the second most economically important
marine species landed in Florida being surpassed only by shrimp in
commercial wvalue. Based on National Marine Fisheries Service
(NMFS) data, the 1984 through 1989 spiny lobster ex-vessel value
landed in Florida ranged from $13.9 million to $22.5 million and
averaged $17.5 million. In Florida, the spiny lobster is also the
target of an intense recreational fishery (Davis, 1987; Davis and
Dodrill, 1980; Davis and Dodrill, 1989) which includes an annual
two-day sport diving harvest that precedes the commercial season
(Simmons, 1980). The magnitude of this recreational harvest is
unknown but is estimated to be 10% of the total lobster catch (Moe,

1991).

In the United States, spiny lobster are principally caught by
commercial trap fishermen using wooden slat traps, although some
commercial harvest by SCUBA divers and bully nets occurs during the
early part of the fishing season. Currently, joint responsibility
for the management and regqulation of the spiny lobster fishery is
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shared by the Florida Marine Fisheries Commission (Florida
territorial sea) and by the Gulf of Mexico and South Atlantic
Fishery Management Councils (Exclusive Economic Zone, EEZ). The
Federal fishery management councils generally tend to follow the
lead of the Florida Marine Fisheries Commission in establishing
spiny lobster fishery regulations since most of the harvest occurs
within Florida waters. Current management regulations intended to
provide for resource conservation are contained within Florida
statues and a federal spiny lobster fishery management plan. These
regulations include but are not 1limited to the following: 1)
setting a minimum size limit of 3 inches (76.2 mm) carapace length;
2) closing the fishing season April through July; 3) prohibiting
the harvest of egg bearing females; 4) requiring that undersized
lobsters which will eventually be used as bait or decoys in traps
be maintained in a continuously circulating live well while aboard
the vessel. The live well requirement (#4 above) was established
beginning with the 1987 fishing season (Florida Statutes and
Amendment Number 1 to the Spiny Lobster Fishery Management Plan for
the Gulf of Mexico and the South Atlantic). In addition to the
management regulations described above, several large areas along
the south Florida coast have been designated as lobster sanctuaries
in which no harvest of spiny lobster is permitted. Due to concern
caused by the intensive exploitation of the resource, the spiny
lobster fishery and biological data have been periodically re-
examined by the National Marine Fisheries Service (NMFS), Southeast

Fisheries Science Center (Powers and Bannerot, 1984; Powers, 1985;



Powers and Thompson, 1986; Thompson and Powers, 1987; Powers and
Sutherland, 1989). The objectives of this report are to examine:
(1) trends in commercial landings and effort; (2) catch per unit of
effort (CPUE); (3) size of lobsters in the commercial catch; and
(4) potential impacts of the expansion of the fishery into areas

northwest of the Dry Tortugas.
DATA SOURCES AND METHODS

Spiny lobster commercial landings statistics are provided by
two sources. From 1960 through 1985 the NMFS operated a voluntary
program that included the majority of the dealers in the
southeastern United States. This program, known as the General
Canvass Landings System (GCLS), provides monthly summaries of the
purchases (or landings) that dealers reported for every species of
fish and shellfish. Beginning in November 1984, the Florida
Department of Natural Resources (FDNR) initiated a mandatory trip
ticket program within the state of Florida. This program, the
Florida Marine Trip Ticket System (FMTTS), requires every seafood
dealer to obtain a license and report the amount of fish and

shellfish by species that were purchased for every fishing trip.

The two data collection systems were operated concurrently
from November 1984 through December 1985 to assure that the two
programs were providing consistent landings statistics. However,

in January 1986, the NMFS discontinued their data collection




program, and has relied on FDNR for commercial spiny lobster
landings. Due to inherent differences in the two commercial
landings collection programs, caution needs to be exercised when
comparisons are made between time periocds (pre-1985 and post~1985).
Because FDNR’s trip ticket program is mandatory, landings from
small dealers that were unknown or did not participate in the
voluntary NMFS program are likely to be included in spiny lobster

landings statistics after 1985.

Florida landings are often summarized by coastal area. The
east coast includes Dade and other Atlantic coast counties while
the west coast comprises Monroe and other Gulf coast counties.
NMFS personnel estimate the total number of fishing vessels and
traps in the fishery based on data obtained during an annual canvas
of seafood dealers and fishermen. These estimates do not indicate
actual usage, but only approximate maximum operating units (vessels
and traps) in the fishery at the time of the survey. Total
landings were divided by the estimated number of traps in the
fishery to obtain an estimate of the catch per trap. FMTTS data
was used to determine the mean catch per fishing trip by season and
month for those trips in which greater than 75% of total landings
were spiny lobster. This restriction was intended to elinminate
from the analysis of effort those trips in which lobsters were
harvested as bycatch from various types of gear (eqg. fish traps,

stone and blue crab traps, trawls, etc.).



"Landings" refer to the pounds of spiny lobsters (whole
weight) that are sold by commercial fishermen to licensed seafood
dealers. Powers and Sutherland (1989) described several types of
unrecorded landings which are known to occur. These include: (1)
recreational catch of legal and sub-legal sized or short lobsters;
(2) commercial catch not sold through seafood dealers (commercial
fishermen sometimes retail their own catch directly to consumers);
and (3) commercial harvest of sub-legal sized lobster. It is also
possible -hat some lobsters illegally caught in Bahamian waters and
landed in the U.S. were included in Florida east coast landings

(Powers and Bannerot, 1984).

Measurements of individual lobster carapace lengths were
obtained from samples of commercial landings collected as part of
the NMFS Trip Interview Program (TIP) and from FDNR biostatistical
sampling surveys of lobster landed in the Florida keys. These data
sets included information on area fished, lobster sex, and landing
date for most measured lobster. These data elements facilitated
the comparison of lobster size by the various parameters. NMFS
collected data from August 1985 to February 1991 while the FDNR
surveys occurred from July 1987 through March 1991. For the
purposes of this report, it was decided not to pool the two
datasets due to the differences in the coding of the area fished.
It may be possible to pool most of the lobster measurements from
these two datasets if a satisfactory partitioning of the areas

fished element can be developed.




The opening date for the spiny lobster fishing season has

changed several times since 1960 but has usually begun during the
last week in July or the first week in August. The season siqce
1960 has extended through the last day in March of the following
year. Information contained within this report will be summarized
by month or fishing season. Fishing season will be referred to by
the year beginning the season (eg. 1980 season encompasses the
period from the season opening date in 1980 and extending through
March 31, 1981). It should be emphasized that the data for the
1990 season is preliminary and therefore probably incomplete and

subject to extensive revisiopn.

RESULTS AND DISCUSSIPN

Landings and Effort:

Spiny lobster commercial landings in Florida increased from
2.8 million pounds in 1960 to a maximum of 11.9 million pounds in
1972. (Table 1, Fig. 1). Landings decreased from 1972 until 1975,
with a dramatic decline of over 3.6 million pounds occurring in
1975 when compared to the previous season. Total Florida spiny
lobster landings since 1975 have fluctuated, averaging about 6.1
million pounds through 1990 with a range of 4.5 to 7.9 million
pounds. In recent seasons, an increase from 5.2 million pounds in

1987 to 7.8 million pounds in 1989 is noted. This increase may be



the result of a natural population fluctuation or reduced mortality
of sub-legal sized lobster used as bait or decoys in traps brought
about by the regulations requiring the use of live wells for
holding the short lobster enacted for the 1987 season. The
preliminary estimated harvest for the 1990 season is 5.9 million

pounds, which very likely will be revised upward.

Florida west coast landings were greater than east coast
landings for all seasons except 1972. West coast landings averaged
about 5.4 million pounds with a range of 4.0 to 7.1 million poundé
during 1975-1990. Florida east coast spiny lobster landings
increased steadily from 1960 (0.7 million pounds) through 1972 (7.2
million pounds) and then decreased rapidly to about 1.2 million
pounds in 1975. Increases in east coast lobster landings from 1965
to 1975 were for the most part due to increased U.S. fishing effort
in the Bahamas. An estimated 17% to 57% of the entire Florida
landings during 1965 to 1975 were taken from "international
waters", principally the Bahamas (Labisky, Gregory, and Conti
1980). East coast landings declined during the early 1970’s when
the Bahamian Government began enforcing its fishery laws (Johnson
1973): in 1975 all foreign commercial fishing was prohibited on the
Bahamian continental shelf. After the closure of Bahamian waters,
spiny lobster landings on Florida’s east coast averaged only 0.7

million pounds per season during 1975-1990.

Pounds landed and landing percentages by month for the August-




March periods from Florida’s west coast during the 1960-1990
seasons are shown in Table 2. In general, west coast landings
remained high (> 14% of total August-March landings) during the
first 4 months (approximately 1/2 of the entire legal harvest
period) of each season. On average, 73.9% of the total Florida
west coast landings were harvested during the first four full
months (August through November) of the seasons 1960-1990; this
percentage increases to 78.3 if only the 1979 through 1990 seasons
are considered. This suggests that the effective fishing season is

only about one half as long as the legal fishing season in Florida.

The number of vessels in the fishery increased from 221 in
1960 to a peak of 823 in 1975, and then gradually declined to 465
by 1989 (Fig. 2, Table 1). The primary fishing gear for lobsters
in the commercial fishery was the wooden slat trap. The number of
traps in the fishery increased from about 74,000 in 1960 to a
maximum of 675,000 in 1984; and averaged 591,700 traps during the
1985-1990 seasons (Fig. 3; Table 1). The number of traps per
vessel tended to increase during the 1960 through 1990 seasons,
with a sharp increase occurring from 454 traps/vessel in 1973 to
1,105 traps/vessel in 1981 (Fig. 4.). A brief leveling off of
effort as measured by traps/vessel is apparent in the 1980 - 1988
seasons (average = 1,067; range = 1,006 to 1,135), followed by an

increase to 1,368 traps per vessel in 1989.



Catch Per Effort

Catch per trap exceeded 25 pounds, from 1960 to 1974 (Fig. 4).
A sharp decline in pounds harvested per trap from 43.6 pounds to
10.2 pounds occurred from 1972 through 1978. Since 1978, catch per
trap has fluctuated but remained relatively stable at around 11
pounds (range = 13.3 to 8.1). The inverse relationship between
catch per trap and number of traps per fishing vessel (Fig 4.)
indicates that fishermen increased the number of traps fished
the late 1970’s after their landings per trap had greatly
decreased, possibly in an attempt to compensate for the reduced
income. Comparing the number of traps in the fishery to total
landings (Fig. 5) indicates that increase number of traps did not
result in production increases after 1972. Additional trap
increases coincide with further declines in harvest after 1972.
This suggests an excess of effort within the fishery when numbers

of traps exceed the 1972 level (272,000).

Seasonal mean lobster catch per trip as reported by 179,780
trip tickets in the FMTTS is shown in Figure 6. The overall 1984
through 1990 mean catch per trip was 190.8 pounds although mean
landings per trip have varied greatly between years. Mean pounds
landed per trip increased 25.5% from 140.6 pounds in 1984 to 176.6
pounds in 1985, although'this increase may be overstated because of
low numbers of trips reported during the early months (August,

September, and October) of 1984 on the FMTTS. Another increase




occurred in 1988 when mean pounds landed per trip increased to
219.9 pounds from 174.1 pounds in 1987 (a 26.3% increase). The
magnitude of these increases cannot be explained by an increased
number of traps being fished. The 26.3% increase recorded for 1988
season when compared to the 1987 season 1is perhaps another
indication of the success in reduction of mortality of sub-legal
sized lobster due to the live well holding requirement enacted for
1987. However, mean pounds landed per trip decreased to 214.6

(2.4%) in 1989 and to 183.4 (14.5%) in 1990.

Monthly mean lobster catch per trip and number of trips
reported by month for the FMTTS data is shown in Figure 7. 1In
general, the mean pounds landed per trip is higher during the first
half of each season (July or August through November), followed by
sharp decreases in both the number of trips and mean catch per trip
noted for the second half of each season (December through March).
The highest monthly mean pounds landed per trip for the 1984
through 1990 seasons was 318.1 pounds recorded during September

1988 for 5,268 reported trips.

i ze of Lobst : ia) T

Mean sizes based on carapace length (mm) of sampled lobster
from commercial landings in the Florida Keys were examined (Table
3; Figs. 8 and 9). NMFS sampled 12,896 lobster from three areas

(Fig. 10) during the 1985 through 1990 seasons and FDNR sampled

10



19,005 lobster from eight areas (Fig. 11) during the 1987 through
1990 seasons. The mean size of lobster in the commercial landings
from the Florida Keys has been increasing since 1987 based on the
unweighted trend lines to mean lobster carapace lengths for each
season by area (Figs. 7 and 8). A Kruskal-Wallis test
(nonparametric anova) was performed to test the null hypothesis
that there was no difference between the mean lengths for each
season by area (Table 3). The null hypothesis was rejected for 9
of 11 area comparisons. Only two of 11 area comparisons (FDNR data
for areas 4 and 8) showed a non-significant result. However, the
test for area 8 had little power based on a 1989 sample size of one
lobster (Table 3). An increase in mean size suggests that more
sub-legal lobster, used for attractants, may be escaping fishing
mortality and entering the fishery at larger sizes. This adds
further evidence for the success in reduction of sub-legal sized

lobster mortality due to the live well requirement.

Anecdotal reports were received in 1990 that fishing effort
for spiny lobster was being expanded into deeper water and
specifically toward an area northwest of the Dry Tortugas from
which exceptionally large lobster were being landed. The existence
of a significant population of large lobster from these areas would
imply that spawning potential ratios used in the spiny lobster

management plan and earlier studies were underestimated (i.e. some
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of the adult stock had not been fully exploited because of the
depth or distance from ports). Because of these reports,
examination of data to verify the extent of fishing and the size of
lobster caught from these areas was attempted. Unfortunately, very
little data for the spiny lobster fishery specifically from the
area Northwest of the Dry Tortugas were available. Only six trips
which were sampled between October 1990 and February 1991 in the
NMFS TIP database could be identified as commercial samples from
this area. The mean spiny lobster landings for these six trips was
3,357 pounds with a range from 2,100 to 6,000 pounds. The mean
carapace length for all 314 lobster measurements from these six
trips was 114.9 mm. Of these, 152 were male (mean carapace length
= 120.1 mm) and 162 were female (mean carapace length = 110.1 mm).
Figure 12 shows a length-frequency histogram for these lobster.
Given the small amount and short duration of data available, it is
impossible to predict what impact, if any, the expansion of the
fishery into this area has or will have. However, a small number
of sampled trips does indicated that mean lobster landings per trip
are high, and mean 1lobster size 1is quite large, relative to

traditionally fishing areas.

SUMMARY

Total Florida spiny lobster landings have averaged around 6.1
million pounds since 1975. The number of traps in the fishery has

increased from an estimated 74,000 in 1960 to 662,000 in 1990.
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Catch per trap has stabilized since 1978 at around 11 pounds which
is down from high catches (>25 pounds per trap) attained during the
1960’s and early 1970’s. 1In recent years, mean catch per trip on
a seasonal basis has generally increased from 140 pounds in 1984 to

214.6 pounds in 1989.

The spiny lobster fishery appears to be benefiting from a 1987
fishery regulation requiring the use of live wells for the storage
and transport of sub-legal sized lobster used as bait or decoys in
traps. Utilization of sub-legal sized lobster as attractants is a
common practice within the fishery which increases the mortality
rates of these lobster due to prolonged exposure to air and
subsequent confinement (Hunt, et al., 1986). Powers and Sutherland
(1989) calculated that mortality of sub-legal attractants greatly
reduces the potential yield of the fishery and predicted that any
mechanism that substantially reduces the sub-legal mortality will
increase vyield. Since the requirement for 1live wells was
introduced in 1987, three lines of evidences suggest that mortality
of sub-legal lobster has been reduced: (1) increased total landings
in 1988 and 1989; (2) a sharp increase in catch per trip for 1988;
and (3) an increasing mean size of sampled lobster from commercial

catches in the Florida Keys since 1987.
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Table 1. = Landings (whcle weight), number oftraps and number of craftinthe Florida spiny lobster commercial fishery by fishing
season, 1960 — 1980.

FLORIDA EAST COAST | FLORIDA WEST COAST | FLORIDA TOTAL
Landings Trap Lbs Landings Trap Lbs Landings Trap Lbs Traps
Fishing (1000's No. per (1000's No. per (1000's No. per Total per
Season of lbs) (1000's) Trap oflbs) (1000's) Trap oflbs) (1000's) Trap Vessels Vessel
1960 723 19 381 2,098 55 38.1 2,821 74 38.1 221 333
1961 664 13 511 2,199 39 56.4 2,862 52 55.0 195 268
1962 668 16 41.8 2,424 58 41.8 3,092 74 41.8 248 300
1963 903 20 452 2.881 60 48.0 3,783 80 47.3 246 326
1964 963 40 241 2,984 74 40.3 3,947 114 346 341 333
1965 1,801 49 30.6 4,650 S0 51.7 6,151 139 443 332 418
1966 1,603 76 211 3,122 75 41.6 4,724 151 31.3 488 309
1967 1,840 94 19.6 3,233 92 35.1 5,073 186 27.3 528 352
1968 2,481 70 35.4 3,600 99 36.4 6,082 169 36.0 452 373
1969 2,899 68 42.6 5,141 97 53.0 8,039 165 48.7 440 374
1870 3,080 69 44.6 6,546 150 436 9,626 219 440 492 445
1971 4,869 79 61.6 5,505 147 374 10,374 226 45.9 520 434
1972 7.151 98 73.0 4,711 174 271 11,862 272 43.6 599 455
1973 4,472 133 33.6 5,575 172 32.4 10,047 305 32.9 671 454
1974 3,417 144 23.7 6,527 227 28.8 9,944 371 26.8 690 538
1975 1,158 92 126 5116 428 12.0 6,271 520 12.1 823 632
1976 1,463 32 457 3,862 315 12.6 5,424 347 15.6 549 830
1977 1,386 47 295 4,873 408 11.9 6,259 455 13.8 635 717
1978 651 43 151 5,160 529 9.8 5,811 572 10.2 672 851
1979 793 29 27.3 7,115 564 12.6 7,908 593 13.3 666 892
1980 1,000 35 28.6 5,269 570 9.2 6,269 605 10.4 595 1,017
1981 870 31 281 5,007 591 8.5 5877 622 9.4 563 1,105
1982 812 40 20.3 5,436 502 10.8 6,248 542 11.5 539 1.006
1983 547 35 15.6 3,958 520 7.6 4,504 555 8.1 550 1,009
1984 181 20 9.1 5,999 655 9.2 6,180 675 9.2 610 1,107
1985 351 23 15.3 5,597 541 10.3 5,948 564 10.5 517 1,091
1986 507 40 12.7 5,123 536 9.6 5,629 576 9.8 549 1,048
1987 474 40 11.9 4,772 515 9.3 5,246 555 9.5 489 1,135
1988 581 45 12.9 5,704 629 9.1 6,284 557 11.3 514 1,099
1989 545 47 11.6 7.261 536 13.5 7.806 636 12.3 465 1,368
*1980 570 35 16.3 5,376 627 8.6 5,946 662 9.0 501 1,322

*Preliminary, incomplete data.



Table 2 - Reported spiny lobster commercial lancings (Ibs whole weighl) and percermage by month (August — March) from the Florida west coast — 1960 through 1990 hishing seaso

[ Aug
Season _landings
1960 411,804
1961 394,132
1062 438,487
1963 504,439
1964 534,350
1965 777,651
1966 847,991
1007 530,562
1008 708,150
1069 071,184

1970 1,152,538
1971 1,128,292
1972 691,349
1973 067.647
1974 1,700,642
1975 1,467,456
1970 1,043,551
1977 1,025,330
1are B840.862
1979 1,424,862
1980 1,490,828
1981 1,401,675
1982 1,420,852
1983 090,041
1984 1,441,042
1085 1.322,237
1986 1,245,689
1087 1,321,732
1988 1,857,560
19890 1,802173
1900 1,482,319

MEANS

1960 -90 1,065,860

il sep ] o [ T Nev. I Dec || Jan || __ _ Fen
. % landings % landings % _landings % landings % landings % landings %
196 279,797 133 404,489 193 316,389 151 229,668 109 132,836 03 173,584 83
179 327,353 149 310,025 141 372,857 170 240,634 109 180,763 B 118,063 54
181 329,181 136 200,604 124 419075 173 394,713 163 223,351 9. 118,885 49
175 417970 145 416,763 145 458,927 159 430,108 149 246,783 86 214,706 75
179 413,904 1390 452829 152 508,209 170 283,257 95 182,436 8.1 181,003 6.1
187 584,868 126 1.157,480 249 639,820 138 434,209 93 221,827 48 388,019 84
208 386,745 11.7 500,559 189 710,041 230 283,679 9.1 205,385 0.6 109,322 35
164 380,328 120 407,453 154 465,146 144 340,989 105 342,083 108 287,188 890
197 489,220 136 642087 178 732,060 203 330,454 9.4 152,840 4.2 266,320 74
189 894,683 174 708306 138 752,694 148 635208 124 451,008 88 303,520 59
178 1,038,100 150 1385101 212 1,138,968 17.4 950,608 147 351,851 54 210,785 a2z
221 735401 144 B75685 172 767,801 151 411,155 81 454,203 8.9 460,239 8o
156 670,160 151 933803 211 736,621 166 528,908 119 374,854 85 272,058 6.1
187 995355  10.3 1006544 195 780,385 151 640,884 120 250,325 50 184,216 36
272 BA4,153 138 1402501 238 505,822 81 991,034 158 300,347 438 221,756 as
308 807,200 188 830,038 1780 567,712 119 350,943 7.4 203,030 55 134,278 28
209 588,312 151 819,081 211 593920 153 320,180 8.2 244,056 63 144,158 37
215 850,928  18.0 1,228,184 257 695970 140 437,454 9.2 307,752 0.4 122,289 26
167 755954 150 1175205 233 704,408 158 519,159 103 425,751 85 322,095 64
205 1,299,748 187 1,266,342 182 1,165,102 167 757,671 100 497,622 72 330,513 47
29.2 838512 163 893,424 174 854,746 166 408,854 8.0 304,361 59 183,493 as
29.2 686,708 143 879,248 183 764,058 150 508,992 106 252,763 53 166,788 as
26.4 1,120,000 208 1090177 203 826,036 153 415,921 7.7 256,777 48 147,330 27
264 710,539 189 555,708 148 568,158 149 284,600 70 287,089 7.7 156,233 42
248 1,126,283 1903 1,001,619 188 976,727 168 467,660 8.0 363,478 8.2 171,558 290
244 1,187,115 219 787,032 145 604,201 111 648,431 119 414,704 76 248912 48
250 730,402 147 914578 184 514,306 103 519,301 104 538,602 108 302,070 6.1
277 884,779 186 1122055 235 637,366 134 358,420 75 172108 36 162,343 34
29.1 1,580,181 277 980,050 172 826,887 110 485,013 85 200,498 46 109,788 19
26.1 1,576,512 217 1385217 1941 1,060,611 148 556,196 1.7 205,642 41 184,756 25
276 1,144080 213 951,811 177 677,154 126 206,308 55 257,504 48 268,001 5.0
230 700,443 172 875,953 18.9 684,002 148 467,246 104 207,841 64 215,047 46
1073752 197 003481 182 772120 142 _ 4750615 87 325,183 6.0 202049 3.7

1979-90 1425127 262

*Preliminary, incomplete data.




Table 3. - Lobster sizes (carapace length mm) sampled from commercial landings mn the Fiorida Keys by
aea and fishing season. NMFS sampied lardings for three areas from August 1985 through
February 1991 and FDNR sampled landings for eight areas from July 1987 through March
1991. A Kruskal- Walks test was perfored for sach area by fishing season.

NMFS DATA KRUSKAL - WALLIS TEST

CARAPACE LENGH (mm) (NONPARAMETRIC ANOVA)
SEASCN  AREA* NUMBER MIN. MAX, MEAN STD CHISQ DF P
1985 10 2.898 70 138 859 85
1988 10 2.518 [l 184 88.2 9.2
1987 10 1.133 7 122 855 8.1
1988 10 1.080 72 118 85.4 7.4
1989 10 810 75 125 898 8.2
1990 10 105 74 110 843 100 164 .86 5 <0.05 "
1985 20 370 73 128 878 9.1
1986 20 749 69 155 87.7 9.7
1987 20 1.242 70 145 87.7 8.5
1988 20 194 75 109 871 8.1
1989 20 453 75 135 90.4 10.0
1980 20 3 81 148 100.9 128 70.59 5 <0.05°**
1986 30 24 72 109 96 .4 8.2
1990 30 198 88 181 1209 153 46.67 1 <0.05*
FDNR DATA o KRUSKAL - WALLIS TEST
CARAPACE LENGH (mm) (NONPARAMETRIC ANOVA)
SEASON  AREA* NUMBER MIN. MAX, MEAN STD CHIsQ DF p
1687 1 1.182 73 151 831 8.7
1988 1 1,001 73 128 84 .1 7.2
1989 1 962 74 129 as5.7 7.5
1900 1 478 75 127 850 83 76.87 3 <0.01**
1987 2 558 75 112 84.2 8.5
1988 2 9568 70 120 83.4 8.8
1989 2 421 75 111 85.4 68
1990 2 427 75 121 84.0 7.0 39.29 < <0.01**
1987 3 1,680 70 19 83.4 a8
1988 3 1.050 83 118 83.5 8.5
1980 3 1.178 74 197 88.2 85
1990 3 823 75 134 84.3 7.8 1125 3 <0.01**
1987 4 1,045 72 128 g48 7.8
1988 4 770 73 120 839 7.2
1989 4 680 74 110 842 8.7
1980 4 742 74 134 84.7 7.2 6.92 3 >0.05ns
1987 5 348 74 110 837 6.4
1988 5 758 75 1208 841 7.1
1989 5 809 72 118 849 7.4
1990 5 844 75 118 883 b 4 38.82 3 <0.01**
1987 8 531 75 119 84.2 75
1988 6 502 74 110 838 85
1988 8 481 74 112 84.4 7.0
1990 -] 161 72 112 - E ] 75 27.59 3 <0.01**
1987 7 477 70 134 858 9.0
1988 T 803 74 143 28.2 108
1989 7 585 70 151 90.7 121
1980 7 191 70 153 5.1 14.5 98.12 3 <0.01**
1989 8 1 82 82 82.0 NA
1990 ] 118 78 139 104.7 15.7 an 1 >0.05 ns

*AREA 10 = approx. Middie—Lowsr FL Keys : area bounded by 25 & 24 degrees N. Lat. and 81 & 82 degrees W. Long,
20 = approx. Key West to W. of Dry Tortugas : area bounded by 25 & 24 degrees N. Lat. and 82 & 84 degrees W. Long.
30 = North of Florida Keys : area bounded by 26 & 25 degress N. Lat. and 81 & 84 degress W. Long.

@~ AW -
Wowownonn onen

Upper FL Keys — Bay Side : Key Largo to west of Long Key Bridge
Upper FL Keys = Ocean Side : Key Largo to west of Long Key Bridge
Middle FL Keys — Bay Side : West of Long Key Eridge to Big Pine Key
Middle FL Keys — Ocean Side : Waest of Long Key Bridge to Big Pime Key
Lower FL Kays — Bay Side : West of Big Pine Key to Key West

Lower FL Keys — Ocean Side : West of Big Pine Kay to Key West

Key West to the Dry Tartugas

West of the Dry Tortugas



SPINY LOBSTER COMMERCIAL LANDINGS
FLORIDA, 1960 - 1990 SEASONS
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Figure 1. Spiny lobster commercial landings (whole weight) in Florida by fishing

season. The line represents the total Florida landings while bars indicate
landings by coast (east or west),
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The number of commercial vessels by fishing season in the Florida spiny
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NUMBER OF SPINY LOBSTER TRAPS
- FLORIDA, 1960 - 1990 SEASONS
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Figure 3. The number of traps by fishing season in the Florida spiny lobster fishery.




LOBSTER TRAPS PER FISHING VESSEL AND POUNDS LANDED PER TRAP
FLORIDA, 1960 - 1990 SEASONS
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Figure 4. The number of spiny lobster traps per vessel and the average landings

(pounds) per trap by fishing season in the Florida spiny lobster fishery.



SPINY LOBSTER COMMERICAL LANDINGS AND TRAPS

13
12
11
10
8
[¥2]
O » 8
Z 9
oD =
o = 7
a.
8
5
4
2
Figure S.

FLORIDA, 1960 - 1990 SEASONS
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SEASONAL LOBSTER CATCH PER TRIP
FLORIDA COMMERCIAL LANDINGS, 1984 - 1990 SEASONS
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Figure 6. Mean catch (pounds landed) per trip by fishing season for 179,780 trips in the
Florida spiny lobster fishery 1984 through 1990. Vertical lines for the 95%
confidence interval and the number of trips is indicated for each seasonal
mean.
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MONTHLY LOBSTER CATCH PER TRIP
FLORIDA COMMERCIAL LANDINGS, AUGUST 1984 - MARCH 1991
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ECONOMIC ASSESSMENT, FLORIDA SPINY LOBSTER FISHERY'

This report updates previous economic assessments of the
spiny lobster fishery of the southeastern continental United
States, which now occurs mostly on the southern tip of Florida.
The assessment is for the commercial fishery. Data on the sport
fishery is scant, but a 1991 survey suggests that its catch is
more significant than once thought.

Fishery Production

Florida's landings of spiny lobster rose from 2-3 million
pounds in the early 1950s to 11 million pounds in 1972-74, but
then fell and averaged 6.2 million pounds in 1976-91 (Figures 1-4
and Tables 1-2). 1In 1964-75, the spiny lobsters landed mostly in
east coast ports (Miami area, Dade County) and caught largely in
waters off the Bahama coast often accounted for about half of the
Florida total. This boost was short-lived.2

The now dominant fishery of the Florida Keys had begun to
grow with the U.S. postwar economy in the late 1940s, well before
the day of the Bahama grounds. Problems of the Florida Keys
economy had been addressed and freezing replaced ice packing of
cooked lobster tails for the trade in major markets (Labisky,
Gregory and Conti, 1980). Strong growth in Florida west coast
landings (mostly in the Florida Keys, Monroe County) subsided by
the 1970s, as shown by the semi-log scale of Figure 3.

The volatility in real exvessel value for the Florida spiny
lobster fishery tends to reflect that of its landed weight,
though price extremes sometimes add their own component, as in
the case of the price peaks of 1987 and 1991 (Figures 1 and 4).
While the average rate of increase in real prices has been much
lower since the early 1970s, their long-term effect is notable.
They were less than a dollar a pound (in 1990 dollars) in the
1930s and early 1950s, but three to four dollars recently. The
landed weight in 1991 was 4.4 times that of 1950 and the real
value of $27 million was about 23 times what it was in 1950.

1Helpful suggestions about the fishery from Ed Little and Richard Raulerson are acknowledged, along
with help from Bob LaFollette, Richard Schween, Guy Davenport, Ed Little and Linda Hardy in obtaining data,

2The Bahama Government extended its jurisdiction from 3 to 12 miles in 1969, closed its continental
shelf to foreign lobster fishermen in 1975, and established a 200-mile fishing zone in 1977, thereby
precluding finfish catch (Labisky, Gregory and Conti, 1980; Austin et al., 1980; Weidner, 1985), All three
actions affected the largely Miami-based Cuban expatriate fishermen, whose catch was not restricted just to
lobster, as is the case for fishermen who catch lobster in U.S. waters.

3A straight line of any given slope wherever located on the semi-log scale of Figure 3 indicates a
constant annual percentage rate of growth: thus, the annual percentage rate of growth in (slope of the line
for) west coast landings has been declining on average since the 1940s to a low, near-zero rate since the
late 1960s.




Resource Status and Requlations

be overexploited, Harper (1991) reports indications of possible
improvement that trace to a new live well regulation. 1In an
effort to reduce their mortalility, the 1987 regulation requires
that undersized lobsters that will be used as bait or decoys in
traps must be kept in a continuously circulating live well while
aboard the fishing craft. Longer-standing requlations have
included notably a season closure since 1919 (now roughly April-
July), a minimum harvest size since 1929 (now 3 inches or 76.3 mm
carapace length), and since 1965 a prohibition on the harvest of
egg-bearing females and a requirement that traps and buoys be
marked (Labisky, Gregory and Conti, 1980).

Fishery Inputs

The numbers of craft, fishermen and traps in the Florida
spiny lobster fishery rose in 1950-75, but then fell along with
landings because of the loss of access to resources that are now
mostly in Bahama waters (Tables 4-6, Figures 5-9). Later, after
the fishery adjustment in the mid-1970s, growth in the number of
traps and in the number and proportion of vessels resumed, albeit
at a much slower pace.

Comparing trends graphically, there has been more notable
growth in traps than in fishing craft overall since the mid-
1970s, as in the past, and the shift from boats to vessels has
continued (Figures 5-8).% The trend in total fishermen has
become much flatter, more so than the total number of craft.
Finally, there have been sharper increases in traps per fisherman
and per craft (Figure 9).

Current trends in aggregate input use seem to reflect in
part a continuation of what began in the 1950s as technological
change and innovation. Perhaps of more importance, there appear
to have been changes in strategy since the mid-1970s by operators
of the 500-800 small-business firms who are trying to survive.
Partially anecdotal explanations are offered, but fishery
behavior cannot be adequately understood in terms of trends in
aggregate data on inputs and outputs. More insights into trends
and what could be a grim future for some Florida spiny lobster
commercial fishermen may be gotten from survey-based studies,
such as that of Johnson (1987) which has both social and economic
dimensions. More detailed current economic data to complement
what was obtained in surveys by Noetzel and Wojnowski (1975),

6Vessels are fishing craft of 5 net tons or more that must be enrolled or documented by the U.S. Coast
Guard, and boats are fishing craft of less than 5 net tons in capacity, where one ton is equivalent to 100
cubic feet of capacity.
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Prochaska and Williams (1976), and Prochaska and Landrum (1981)
is needed.

The Bahama Grounds: Boom and Bust

Because of displacement of U.S. fishermen from the Bahama
grounds after 1975, Florida east coast landings of spiny lobster
declined from a peak of 6.3 million pounds in 1972 and averaged
0.7 million pounds in 1976-91, about as they had in 1956-63.
During 1964-75, the Bahama grounds often accounted for about half
of Florida's landings, production of the Florida Keys nearly
doubled, and the state's vessel total rose sharply, from 34 in
1963 to a peak of 402 in 1973.

Consequently, there was concern about the potential effect
of relocation from the Bahama grounds to the Florida Keys grounds
of a high proportion of some of the largest, most enterprising
vessel-based lobster fishing firms. The 1964-72 expansion on the
Bahama grounds involved Cuban expatriate fishermen who knew the
grounds and larger vessels with freezer holds (Labisky, Gregory
and Conti, 1980). Among other things, the Cuban Alien Act
exempted these fishermen from the requirement of U.sS. citizenship
for vessel ownership. They fled Cuba because of the 1959 revo-
lution and accession of the government of Fidel Castro.

In retrospect, most of the displaced vessels did not
transfer to the Florida Keys. That is, the east coast vessel
count fell by 193 between 1973 and 1977, that of the west coast
rose by 69, and the state total fell by 124 (Figures 6-7 and
Tables 4-6). Apparently, investment incentives in the Florida
Keys fishery had fallen prior to the dislocation from the Bahama
grounds.® Added to this, there were government efforts to help
deflect displaced fishermen away from the Florida Keys fishery,
notably low-interest loans by the U.S. Economic Development
Administration and exploratory searches for unfished lobster
stocks (Labisky, Gregory and Conti, 1980; Austin et al., 1980).

For the most part, the trend in the number of Florida spiny
lobster boats was less affected than the trend in the number of
vessels by the rise and fall of catch in 1964-76 from off foreign
coasts, notably from the Bahama grounds, as one would expect. 1In
1964-67, however, the number of boats landing lobster in east
coast ports did rise above the long term trend (Figures 6 and 8),
perhaps reflecting participation in the initial expansion of
Florida-based fishing for lobster on the Bahama grounds. Yet,
regular crossing of the Gulf stream between Miami and Bahama
would have been dangerous for the smaller and less seaworthy

5Roughly half of the sharply expanded vessel fleet of the late 1960s was already in the west coast
fishery, trap productivity had fallen compared with the east coast by 1971, and the rate of growth the west
coast's number of vessels had begun to decline in 1969-70,
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boats. Furthermore, even if boats remained to work the Bahama
grounds and had gotten vessels with freezer holds to store and
transport their catch back to U.S. ports, the 1969 extension by
the Bahama Government of its jurisdiction from 3 to 12 miles from
shore would have adversely affected their fishing.

Current Trends

Since the adjustment to the loss in 1975 of legal access to
lobsters on the Bahama grounds, there has been a resumption of
growth, albeit slower growth, in the number and proportion of
vessels in the Florida spiny lobster fishery. Also, vessels now
average 18 gross tons, up from 10 tons in the 1950s and early
1960s, but less than the 23-27 ton averages that prevailed in the
late 1960s and early 1970s when fishing on the Bahama grounds had
involved larger vessels with freezer holds. An average of 18
gross tons is close to that for the smallest 45% of the vessels
in the southeastern U.S. shrimp fleet.®

Modern vessels, 30-55 feet in length, with fiber glass
hulls, diesel engines, electronic navigation, depth recorders,
and hydraulic trap hauling systems came into prominence in the
Florida spiny lobster fishery in the 1960s (Labisky, Gregory and
Conti, 1980). Trap haulers became prevalent by the late 1960s.
Even so, a side-mount unit, which allows the operator to drive
the craft as traps are being worked, thereby adding further to
labor efficiency, would require a larger craft than an aft-mount
unit (Noetzel and Wojnowski, 1975).

Because thsy tend to be more seaworthy, vessels are more
likely to be used farther from port, for deeper water lobstering,
and for longer fishing trips. Compared with boats, vessels allow
more traps to be hauled per craft, per day and per man. In this
vein, their crews are now larger than for boats on average,
allowing fishermen to rotate the more arduous tasks. The boat
crew average has been mostly 1.5 to 2 members since the 1950s,
including part-time fishermen, whereas the vessel crew average
rose from 2 to 2.9 full-time fishermen in 1979-82 and declined a
bit since then (Table 5).

Boats tend to be a less costly means of entry into fishing
than vessels, more part-time fishermen are involved, crews are
smaller, and fishery entry and exit is more frequent, judging by
the greater volatility in the number of boats than in the number
of vessels (Tables 4-6 and Figures 6-8). There may be many
causes for this greater volatility. For Florida west coast spiny
lobster boat fishing, one cause appears to be the cyclical
variation in general employment conditions, an influence which

6The 5,221 vessels that fished for shrimp in the South Atlantic and Gulf states in 1977 averaged 56
tons and the 2,356 vessels, or 45%, in the lowest three size classes averaged 20 gross tons, based on the
number in each class and the class mid-point tonnage (NMFS, Fishery Statistics of the United States for
1977).
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seems not to have affected boat fishing on the east coast or
vessel fishing on either coast as noticeably (Table 4). Times of
cylical decline in the nation's economy and employment roughly in
1970, 1975, 1979-80 and 1982-84 may not have exact counterparts
in the Florida Keys, but they do coincide with times of increase
in the the numbers of boats, full-time boat fishermen, and/or
part-time boat fishermen in the west coast fishery.’ Earlier
cyclical downturns in the national economy in 1957 and 1960 did
not have as noticeable an effect.

There has been a relatively flatter trend in the volatile
number of Florida lobster fishing boats since the mid-1970s,
while the number of vessels has grown more steadily and exceeded
the number of boats for most of the past decade (Figure 6, Table
5). This shift from boats to vessels accompanied a sharply
higher number of traps per craft and fisherman since the early
1970s (Figure 9). This twofold Change seems to imply the pursuit
of a profit oriented, defensive fishing strategy from the view-
point of some 500-800 individual, small business owners and/or
operators. The approximate number of firms is obtained by
assuming that each is a proprietorship operating one craft.
Several arguments have been advanced to help explain the use of
more traps and the gradual shift to vessels:

First, having more traps and buoys per line in the water may
make it easier to deliniate fishing territory and to relocate
traps. "Territories" are dynamic and not necessarily of fixed
geographic location, because of weather and lobster movements
(Johnson, 1987). Despite the required color coding of buoys
since 1965, soak time (time in the water) may be long, and water
currents or rough seas can move then. Although the median soak
time for traps is 7-10 days, the range is 10 hours to 30 days,
according to samples for the three fishing years 1985/86 to
1987/88 (Waters, 1988, Table 5).

Second, having a greater number of traps in the water, many
with no lobsters in them, should help thwart theft. According to
this argument, lobster theft by diving requires dealing with more
traps under difficult circumstances, and bringing more than a few
traps aboard a fishing craft requires considerable physical
strength and stamina, unless the craft has a hydraulic trap
hauler, for each trap weighs about 80 pounds wet (Little, 1992).
Reportedly, trap and lobster theft increased markedly in the
Florida Keys about 1970, and lobster theft continues to be a
problem, more so as one moves closer to the mainland, away from
Key West (Wolfferts, 1974; Little, 1992). However, interviews
with fishermen (in early 1986) suggest that other factors, such
as prices, regulations, weather, movement of lobsters and zoning
laws were at the time more pressing to many of them (Johnson,

7Cyclical indicators of employment and unemployment shown in graphs of a monthly publication, U.S.
Dept. of Commerce, Bureau of Economic Analysis, Survey of Current Business.
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1987). Also, loss of traps from hurricanes, weather and other
natural events is more likely as one fishes more open areas of
the Gulf of Mexico and Atlantic Ocean (Johnson, 1987).

Third, another indication of a change in fishing strategy
may be the greater harvest from Florida west coast waters more
than 12 miles from shore since 1984. The harvest from these
waters was also greater in the early 1970s than in the
intervening years 1976-83 (Table 2).

Fourth, judging by data for the 1952/53 to 1990/91 fishing
years, a year's catch has tended to be taken in a shorter period
of time since the early 1970s, as discussed in more detail in the
section of this paper on average productivity. This is quite
important to most firms in the fishery, for it allows them to
more fully use their time and resources by participating in other
seasonal fisheries (Noetzel and Wojnowski, 1975;: Prochaska and
Williams, 1976; Prochaska and Landrum, 1981; Johnson, 1987:
Little, 1992).

Finally, as effort increases in common property fisheries,
they mature and average productivity declines, causing firms to
react. Individual businesses attempt to offset the adverse
effect of declining productivity on their survival and financial
returns by doing whatever they can, such as increasing traps,
size of vessel or days fished, so long as it is perceived as
being profitable. The cycle recurs. Not to mention related
works, there are three key, survey-based studies of economic
optimization of the spiny lobster fishery: Williams (197s),
Keithly (1981), and Waters (1987). Given their caveats, these
studies typically indicate the optimal number of traps for the
firm or fishery, and/or the optimal number of firms for the
fishery.

Fishery Productivity

Average productivity of inputs of the Florida spiny lobster
fishery has changed in varying degrees since the 1950s, depending
on which of the commonly used ratios is chosen (Table 6 and
Figures 10-12). For example, the volatile productivity of firms
(fishing craft) declined from an average of 17,493 pounds in the
1950s to 9,632 pounds in the 1980s, but the real value (in 1990
dollars) rose from $16,159 to $28,865.

These commonly used ratios are obtained by dividing fishery
output in pounds or value by the number of units of a fishery
input, fishermen, craft or traps. Despite their simplicity,
these average productivity ratios can be misleading. They do not
take into account the actual amount of use of an input during the
year (days fished, number of trips, etc.), the input's separate
contribution to production or its use to harvest other fish.
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Some impressions about the use of inputs during the year can
be gained from data on the percentage of landings by quarter of
the fishing years from 1952/53 to 1990/91, as shown in Tables 7-8
and Figures 13-16. For Florida's east coast, landings in the
fourth quarter (April-June) were more often important than for
the west coast, and its pattern among quarters differed when the
Bahama grounds were being worked (1964-75). Apart from years
when these differences prevailed, the first two quarters of the
fishing year (July-September and October-December) have accounted
for some 70%-90% of a year's landings on both coasts since the
early 1950s.

Since 1975, the first quarter of the fishing year (July-
September) has accounted for a greater proportion of the now
dominant west coast landings, about 45% versus 33% (foot of Table
8). This increase occurred at the expense of landings in the
third quarter, which are relatively more variable and have
accounted for about 13% rather than 23% of the year's landings on
average (Figures 14 and 16).

Comparison with Survey Results

By way of comparison, Noetzel and Wojnowski (1975) reported
average vessel revenue of $19,900 from spiny lobster in their
survey in Florida Keys for the 1972/73 and 1973/74 seasons, and
$11,100 for boats, plus off-season revenue from finfish of $2,100
for vessels and $1,700 for boats. They found variation in gross
revenue, costs, net returns (losses), returns to investment and
other factors of production, and dependency on spiny lobster by
size of boats and vessels. 1In current dollars, the west coast
average craft's gross revenue from spiny lobster was a comparable
$15,320 in 1973 (Tables 1 and 4). Prochaska and Williams (1976)
reported a similar average revenue per craft from lobster of
$13,848 from their Florida Keys survey for the 1973/74 season,
with a total of $21,952, also counting stone crab and fish. They
too analyzed revenue, costs and returns by size of craft.

For their Florida Keys sample of the 1978/79 season,
Prochaska and Landrum (1981) reported average gross revenue of
$40,912 per craft from spiny lobster, plus an additional $12,459
from secondary fisheries. From Tables 1 and 4 of this report,
the average gross revenue in current dollars for west coast craft
in 1979 was much lower at $22,386. Prochaska and Landrum (1981)
analyzed revenue, costs and returns by size of craft. The gross
revenue for spiny lobster alone rose from $20,862 for craft less
than 27 feet in length to $61,961 for craft greater than 42 feet
in length, but return on investment declined.

Johnson (1987) did not collect cost and returns data for
1985 in his survey of spiny lobster operations in the Florida
Keys, but did obtain much useful data on social and economic
characteristics, some of which can be compared with measurements
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of the fishery, including those in Tables 4-6.8 Given Florida
legislation that would limit and possibly reduce the number of
traps, such comparisons are interesting, for various estimates of
the amount an input may lead to different impressions, whether or
not they are actually used to compute an input's average
productivity.

Johnson's estimate (using the sample median, not mean) for
Monroe County is 540,100 traps for 1985 which compares reasonably
with the NMFS estimate of 662,100 traps for Florida's west cost
in Table 4. Johnson's estimate for full-time fishermen's use of
traps in Monroe County is 506,700 traps. He indicates that Bob
Muller of the Florida Department of Natural Resources had used
trap data from that agency's Saltwater Products Licence file
directly, obtained an estimate for full-time fishermen (those
fishing more than 500 traps) of 569,708 traps for Monroe County.
Johnson repeated Muller's discussion of possible sources of error
in this approach, and added one of his own. Suffice it to say
that estimates vary and that each may be critized. The NMFS
estimate for 1985 for Florida, 713,850 traps for all operations
(Table 5), is lower than Muller's estimate of 935,501 traps for
Florida full-time operations.

Fishery Markets

Expected spiny lobster prices are an important factor in
fishing business decisions about operations (whether or not to go
on a fishing trip), investment, industry exit-entry and other
matters. More properly, expected returns to the firm's inputs
must be considered, after deducting appropriate costs from gross
revenue for the firm or from price, if the calculations are on a
per unit of output basis. While they do not consider costs and
other factors, Figures 17-18 do suggest a rather strong influence
of real exvessel prices on the use of two inputs, fishing craft
and traps in the Florida spiny lobster fishery during 1950-89,
although traps have increased in number despite the relatively
flat trend in prices since the early 1970s (Figures 2 and 21).

U.S. landings of spiny lobster account for just a fraction
of the trade in the U.S. and world seafood markets where prices
are determined. Therefore, fluctuations in U.S. landings, which
consist mostly of Florida landings, are not likely to have much
influence on exvessel prices (prices at the dock). That is, as
indicated earlier, the real exvessel value for Florida spiny
lobster varies more or less in accord with the landed weight,
though price extremes, such as the price peaks of 1987 and 1991,

aFor example, the average number of traps fished was 1146 for the broadest (Monroe County) sample, and
this compares reasonably with the 1224 average for Florida in Table 5. The estimated number of full-time
fishing firms (for Monroe County) was 563 (90% confidence interval, 321 to 814), and part-time firms, 167
(90% confidence interval, 42 to 369), The number of firms from Table &4 is 521 for 1985 (311 vessels and 210
boats, with boats involving 450 full-time and 57 part-time fishermen).
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can add their own commponent to volatility (Figures 1 and 4). 1In
general, there is little most fishermen can do to influence
prices in the output and input markets upon which they depend; in
both, they are "price takers," so to speak.

The U.S. Market

U.S. landings of spiny lobster peaked at about 10-12 million
pounds in the early 1970s at the height of the Florida-based
fishing on the Bahama grounds. Yet, this amount would be just a
fraction of the U.S. consumption of spiny lobster products, even
at today's reduced level. Consumption was once as much as 162
million pounds (in 1975), depending on one's view about which
items to include in its import component for analysis (Table 9
and Figure 18).° The narrowest view of the market, including in
its import component only lobster tails, puts the consumption
peak at 111 million pounds (in 1970). By either of the two
measures of consumption, the U.S. market has declined greatly
since the 1970s, to some 79-80 million pounds in 1991.

The 1991 U.S. consumption of lobster tails of 79 million
pounds represents some increase from the most recent low of 73
million pounds of 1987-88, but it is less than consumption in all
other years since 1956. The pattern of decline since 1984 is
steeper than what prevailed for most of the time since the peak
of 1970.

The generally larger consumption of all spiny lobster
pbroducts was surprisingly low at 80 million pounds in 1991,
having dropped nore precipitously than consumption of lobster
tails since the mid-1980s. The broader view of the market
includes in the import component of consumption not only spiny
lobster tails, but live, canned, and other spiny lobster
products, of which the latter fell sharply in 1990-91 (Table 9).

U.S. imports largely determine U.S. consumption of spiny
lobster tails, and they rose from 13 million pounds (product
weight) in 1950 to a peak of 37 million pounds in 1969 and then
declined at a slower pace to a low point of 22 million pounds in
1989. The long, gradual decline may be associated with increased
shipments by the world's major spiny producer-exporters to Japan

9Respecting the product breadth of the spiny lobster market, Table 9 of this report is consistent with
the approach in the NMFS annual report Fisheries of the United States; it excludes amounts for American
(northern) lobster, which is produced only on east coast of Canada and northeast coast of the United States.
Conventional wisdom based on appearance suggests that market competition between the leading seafood
products of the two lobsters is insignificant. In this vein, competition is more likely for canned and/or
frozen lobster meat, regardless of species.

As they move to the point of preparation for human consumption, the dominant American lobster product
is the ready-to-cook live lobster, whereas the leading spiny lobster menu item in the United States is the
lobster tail with shell on. In Japan, whole spiny lobster is the leading item, though it is also produced
and marketed in the United States. I[n developing acceptable empirical price and market models for spiny
lobster, possible competition between in-shell shrimp tails, lobster tails, king and snow crab sections or
legs, and other seafood menu items may need to be evaluated, depending on available data.
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and Europe at the expense of shipments to the United States,
which is still the leading market, as suggested in Figure 20.

The United States itself has become an exporter of spiny
lobster products in recent years, mostly from Marathon, Florida
(Table 9; Little, 1992). The product is reported to be mostly
whole cooked lobster. 1In 1990, the peak year, the leading buyers
were (in descending order) Sweden, Canada, France, Taiwan and
Japan.

Figure 21 suggests that price increases for cold-water spiny
lobster tails beginning in 1984 have led the more recent price
rise for warm-water tails. Traditionally, U.S. imports of cold-
water tails have come mostly from Australia, New Zealand, South
Africa and Namibia. The lower-priced, but by no means
inexpensive warm-water tails are considered to be more
competitive with those produced in the United States and imported
notably from Brazil, Honduras, Bahama, Cayman Islands, and other
countries in tropical and semi-tropical climate zones. The
various species of lobsters, the identification of tails (with
colored pictures), and production by species, country, and FAO
fishing area are discussed by Williams (1986).
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