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ABSTRACT

The condition of the U.8. Atlantic Ocean and Gulf of Mexico greater
amberjack, Seriola dumerili, stocks are presented. Commercial landings of the
Atlantic group ranged from 6,344 to 2,332,479 pounds from 1962 through 1995
and stabilized at 1.9 million pounds per year during the early 1990s. Gulf group
commercial landings ranged from 5,616 to 2,337,329 pounds with greater
variability than the Atlantic group over recent years. Recreational harvests
showed more annual variability than commercial landings with significant
declines in recreationat catches for both stocks. Recreational catch declines may
be partly related to federal and state bag limit regulations enacted in the early
1990s. Increases in average length observed in recent years in both stocks may
be due to size limits adopted for commercial and recreational fisheries during the
early 1990's. Recreational catch per unit of effort (CPUE) abundance varied
without trend since 1981 while commercial abundance remained stable since
1993 for the Atlantic group. Recreational abundance of the Gulf group declined
in the late 1980s concomitant with declining recreational catches however,
recreational abundance remained stable since 1990 while catches continued to
decline. Declining trends in commercial landings, recreational catches, and
recreational CPUE began in the late 1980s for both groups and have continued
through recent years for the Gulf group. Recreational CPUE remained stable in
recent years. Larger changes in recreational catches and recreational abundance
have occurred in the Gulf group than in the Atlantic group. Additional
reductions in total annual harvest are expected with proposed changes in
recreational bag limits and variable seasonal closures in the commercial fisheries.
The relatively short time-series of information on changes in size, abundance,
and total catch currently existing for the Atlantic Ocean and Gulf of Mexico
greater amberjack stocks is a limiting factor to determine the true condition of
the stocks.

KEY WORDS: Greater amberjack, Seriola dumerili, stock assessment,
size/abundance trends
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INTRODUCTION

A perceived decline in abundance of the greater amberjack, Seriola dumerili,
in the recreational fisheries off the Carolinas and northwest Florida prompted an
evaluation of the stock condition. This apparent decline had not been observed
in the commercial fisheries. The Florida Marine Fisheries Commission initiated
a series of workshops and public hearings in 1996 to address the extent of the
decline (Williams, 1996). In addition, the Gulf of Mexico and the South
Atlantic Fishery Management Councils requested current information on greater
amberjack stock condition. Changes in fishery regulations, intended to provide
additional protection for greater amberjack, were proposed on all four amberjack
species in the southeastern United States by the councils (FMP Amendment 12,
proposed rule).

Greater amberjack is a carangid, widely distributed in the western central
Atlantic Ocean, including Bermuda, the Caribbean Basin, and off Central and
South America. This coastal pelagic species occurs over most of the inner
continental and insular shelves from the surface to depths exceeding 350 meters.
Tagging experiments suggest two major stocks in U. S. waters exist, the Gulf
and the Atlantic groups. While the species may make long range migrations
most individuals make limited movements with movement between the two
stocks only occurring about 1.5% of the time (McClellan and Cummings, in
press).

Berry and Burch (1979) documented the commercial and recreational
amberjack fisheries of the western central north Atlantic Ocean. Until the
mid-1970s all amberjack species were avoided as a food fish because of ciguatera
poisoning concerns and larval tapeworm infestations. Information regarding
capture location of greater amberjacks infected with ciguatera suggests none were
from the United States. Innovative cleaning practices, educated sportsmen and
parasitological data has shown mature parasites are found only in large
elasmobranchs and are not infectious to man or other mammals (Berry and
Burch, 1979).

This paper presents information on the greater amberjack stock status.
Information is presented for 1) commercial vessel landings; 2) recreational
harvest by charter, private, shore, and headboat anglers; 3) observed mean
individual length and weight; 4) estimated total numbers caught, 5) CPUE
abundance from recreational charterboat, private vessel, and headboat fishing
trips, and from the commercial reef fish fishery and; 6) impacts of changes in
recreational bag limit and commercial season closures. The data used in this
study are extracted from a compilation of fishery statistics and results from the
stock assessment analyses of McClellan and Cummings (1996) and Cummings
and McClellan (1996} for the Guif of Mexico and Atlantic Ocean greater
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amberjack stocks, respectively.

MATERIALS AND METHODS

Catch statistics were obtained from the National Marine Fisheries Service
(NMFS), Southeast Fisheries Science Center (SEFSC), Research Management
Division (RMD). Protocol as defined in McClellan and Cummings (1996) and
Cummings and McClellan (1996) for defining stock groups were used. The
geographic boundary of these management units is defined as the intersection of
the outer boundary of the U.S. EEZ and 83° 00'W longitude, proceeds north to
240 35'N latitude (Dry Tortugas), east to Marquesas Key, then through the
Florida Keys to the mainland. In this paper, the western central North Atlantic
Ocean greater amberjack stock is called the Atlantic group and the Gulf of
Mexico stock is called the Guif group. Commercial landings (pounds) were
obtained from NMFS, RMD statistics division. Florida landings were not
stratified by month and statistical shrimp grid before 1977 or by gear after 1993.
Commercial landings coded as caught in NMFS, statistical shrimp grids’ 001.0
and 001.2 were included in the Atlantic stock 1962 - 1993. Landings coded as
caught in NMFS, statistical shrimp grids’' 002.0 - 021.0 and 001.1 were included
in the Gulf stock 1962-1993. Florida commercial landings for 1994 and 1995
from Monroe county were included in the Atlantic stock. Recreational harvest
by charterboat, private vessel, and shore mode, was obtained from the NMFS
Marine Recreational Fisheries Statistics Survey (MRFSS). Headboat catches
were obtained from the NMFS, Beaufort laboratory and recreational catches in
Texas were obtained from the Texas Parks and Wildlife Department (TPWD).

Samples of individual sizes and weights from the recreational and
commercial fisheries were recorded by port samplers for some fishing trips. Size
and weight data were used to compute sample average weight and length, and the
variance of each. Commercial landings were converted from gutted to whole
weight using the NMFS conversion factor of 1.04 (G. Davenport personal
communication). Total pounds landed was divided by the sample average weight
of the catch sample to yield an estimate of total catch in numbers. Estimated
total numbers of fish caught in the catch was apportioned over length according
to the proportional distribution of fish at length in the sample. Length samples
were assigned to catches according to year and fishery (commercial, recreational,
headboat). Lack of sufficient temporal, geographical, and fishery resolution
prevented using finer resolution in assigning samples to catches. Weight-length
equation parameters were taken from Burch (1979) for the Atlantic group
[Weight (Ibs.) = 6.40 x 10-5 x fork length (mm) 2-842] and Manoocch and Potts
(in press) for the Gulf group [Weight (kg) = 5.3 x 10-8 x fork fength (mm)2.810],

Observations of CPUE abundance data measured as catch per angler (CPA),
catch per hour fished (CPH), and pounds per trip were available from MRFSS

248



Cummings, N.J. and D.B. McClellan GCFl:49  (1897)

recreational intercepts; NMFS, Beaufort Laboratory Headboat trips; TPWD
recreational intercepts; and NMFS commercial reef fish logbooks database.
Differing survey methodologies were employed by the MRFSS and TPWD thus,
CPUE data from the two surveys were summarized separately. Catch was
computed from MRFSS angler intercepts as Type A catch (fish caught, retained,
and observed by the interviewer) plus Type Bl catch (fish caught and returned
dead to the water) plus Type B2 catch (fish returned alive to the water). Catch
was computed from headboat and TPWD recreational trip data as the number of
fish caught and reported on the catch trip form (headboat) or actually observed by
the interviewer (TPWD). Recreational un-adjusted CPUE was calculated as total
trip catch divided by effort where effort was either the number of anglers (CPA)
or the number of hours fished (CPH).

Adjusted CPUE trends were detected using general linear model (GLM)
regression theory (Robson 1966). The traditional log transformed multiplicative
CPUE model (CPUE =XDb) was used in all GLM analyses. The GLM procedure
regresses CPUE, the dependent variable, on one or more independent variables
thought to affect CPUE. Individual CPUE data points were included into the
model as the sum of the catch divided by the sum of the effort for each stratum
in the data and the stratum mean CPUE weighted by the sample size in each
stratum. Strata included year, month, fishery (private, charter), and area (county,
state). Ninety-five percent confidence intervals on expected CPUE were
calculated for each year effect to provide information on precision. GLM is a
useful analytical procedure for describing trends in fishing success (CPUE)
because it provides a way of reducing the total variation in CPUE due to various
independent factors thought to affect catch rates. Factors commonly considered in
explaining CPUE include the season, location of fishing grounds, vessel size,
crew size, and bait type. Commercial CPUE data, available from reef fish
logbooks were summarized by year, gear type, port of landing, and the average
pounds caught per trip calculated for each partition. Standardized commercial
CPUE trends were evaluated using the GLM approach as described for the
recreational data. Factors included in the GLM analyses of the commercial data
included year, month, gear, and the area of catch (NMFS, statistical grid).

Current management strategy for greater amberjack stocks includes a
recreational three-fish per person bag limit, restriction of commercial sales
during April and May to the bag limit, and size limits of 28 and 36 inches fork
length (28 inches core length) for the recreational and commercial fisheries.
Additional management options have been proposed because of the perceived
decline in recreational abundance, Expected total reductions in recreational catch
from more restrictive bag limits were calculated using charter/private and
headboat data from 1995, the most recent complete year of data. Potential
impacts to the commercial landings from seasonal closures were addressed using
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data from the most recent period in which stable landings occurred, 1993 through
1995 for the Atlantic stock, and 1992 through 1995 for the Gulf stock.
Seasonal closures of two, three, and four month periods from February through
May, the primary months of spawning were considered.

RESULTS
Commercial Landings

Greater amberjack commercial landings in the Atlantic group ranged from
6,344 t0 2,332,479 pounds (Ibs.) over the 34-year period (Figure 1a). Major
increases in landings occurred between 1985 and 1991. Ninety percent of the
Atlantic group annual landings were made in Florida. Most of the catch was
taken on the east coast of Florida between Cape Canaveral and Miami.
Significant catches were also made off Islamorada, Florida in an area known as
the "Humps". Catches were made between March and June (Table 1), the main
months of spawning (Berry and Burch 1979). Hook and line gear accounted for
about 90% of total landings, with about 5% of landings being made by
spearguns after 1986 (Table 2). Total annual landings of the Atlantic group
declined about 18% from 1991 to 1993 but appear to have stabilized at 1.9
million Ibs. since 1993.

Commercial landings of the Gulf group of greater amberjack ranged from
5,616 to 2,337,329 lbs. (Figure 1b) with large increases occurring between 1983
and 1988. Catches of the Gulf group were landed mainly on the west coast of
Florida with substantial volume landed in Louisiana. Catches were made mainly
off areas east of the Mississippi River by hook and line gear between April and
September (Tables 3 and 4). Beginning about 1981, significant landings from
bottom longlines appear in the records, contributing annually about 15% of the
total Gulf group landings by the late 1980s. Total annual landings of the Gulf
group declined by 51% to 1,087,628 1bs. in 1990 and again in 1991 to 828,880
Ibs. Declines in landings were largest in Florida. Between 1991 and 1994
landings of the Gulf group showed significant increases, but declined 36%
between 1994 and 1995 Landings have declined for the Gulf more dramatically
than in the Atlantic.
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Figure 1. “Total pounds landed (whole weight} annually for the a) Atlantic
Ocean and b) Gulf of Mexico greater amberjack stocks.
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Recreational Harvest

Total annual recreational greater amberjack harvest of the Atlantic stock
ranged from 14,911 fish in 1982 to 100,326 fish in 1987 (Figure 2a). Harvest
include catches by private anglers, shore fishermen, charterboats, and headboats.
Recreational catches showed more annual variability than did commercial
landings. Recreational catches of the Atlantic group showed a declining trend in
the private, charter, and shore fisheries since 1987 except during 1994 (Figure
2b). The annual rate of decline ranged from 10% to 30% since 1987. Fish were
caught recreationally mainly by fishermen in Florida, and before 1991 private
anglers caught about 25% more than charterboat fishermen. Since 1991
however, charterboat fishermen have caught about 50% more than private anglers
except in one year, 1992. Catches by the headboat fleet traditionally have been
much lower than the other recreational fisheries, averaging 10% to 15% of the
total recreational harvest (Figure 2b). Recreational catches suggest a declining
trend in the headboat fishery as in the private, charter, and shore fisheries.

Recreational harvest of the Gulf stock ranged from about 61,669 in 1984 to
688,011 fish in 1987 (Figure 3a). Variability between the Gulf group fisheries
was high and much greater than for the Atlantic group. Charterboat anglers have
traditionally landed more fish of the Gulf group with most of the harvest comning
from Florida west coast anglers. After the 1987 peak in recreaticnal harvest, a
significant declining trend is apparent through 1995 in the headboat fishery
(83%) and in the charter/private angler catches (90%) (Figure 3b). Declines in
recreational harvest have been larger for the Gulf group.

Biostatistical Sampling

Individual length and weight sampling of recreational and commercial
fisheries occurred at a low level over the entire history of recorded catches.
Recreational gears were sampled more intensely than commercial gears in nearly
all years in both stocks and headboat anglers were always sampled at a higher
rate than either commercial or recreational fishermen. Sampling rates ranged
from 0.1% to 0.7% for the Atlantic group private/charter fisheries while the
headboat fishery was sampled at a rate of about 1.6% since 1986 (Table 3a).
Commercial length samples were almost nonexisient before 1990. During 1992
and 1993, sampling of commercial fisheries increased to 1.6%, however,
subsequent years sampling rates declined by more than 50% to 0.6% and remain
at that level. Between 1988 and 1995, the total numbers of fish sampled in the
headboat catch remained stable however, headboat catches declined dramatically.
The effect of this was to create artificial stability {or increase in some years) in
the headboat fishery sampling rate. The number of individuals sampled in the
commercial and other recreational fisheries declined steeply over the same period
while commercial and private and charterboat catches declined more gradually.
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Figure 3. Estimated recreational catch (numbers} of the Gulf of Mexico greater
amberjack stock by a) year and state and b) year and fishery.
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Average length of the Atlantic group of greater amberjack caught by private
anglers, charterboat fishermen, and shore fishermen was variable from 1978
through 1988. Recreational average size showed a decline in 1988 and has
remained at 90 cm since 1989 (Figure 4a). Sample sizes for 1995 were low {n =
60 fish measured). Average length from headboat catches declined from 1974 to
1983, was variable without trend from 1984 through 1990, and showed slight
increases beginning around 1991. Since 1993, headboat average length has been
stable at 83 cm. Average length of commercially landed fish showed a continued
increase from 1984 through 1992 and has been variable since. Average weight
was more variable and subject to low sample sizes (Figure 4b).

Length sampling rates of the Gulf group ranged from 0.0% to 0.9% for the
private and charterboat fisheries and from 0.7% to 3.2% for the headboat fishery
(Table 5b). Commercial length samples were sparse before 1987 and erratic after
that. The rate of sampling was about 1% until 1990 with sampling declining
from 2% to 1.1% between 1992 and 1993, increasing between 1993 and 1994,
and declining again in 1995 by 50%.

Average length of Gulf fish caught by private anglers, charterboat
fishermen, and shore anglers in the Gulf was variable without trend from 1981
through 1987 (Figure 5a). Average length showed slight increases between 1988
and 1994 and averaged 78 cm in 1995. Recreational sample sizes were low in
1995, Average length landed by headboat anglers was variable without trend
between 1980 and 1990 and increased since 1991 averaging 79 c¢m in 1995.
Average length of fish landed by commercial vessels increased continuously from
1984, except in 1988. Average length from the commercial fishery was 97 cm
in 1995. Average weight varied more and was subject to low sample sizes
(Figure 5b).

Estimated Total Numbers Caught

Biostatistical length samples, commercial landings and recreational harvest
data were sufficient to estimate total catch of the Atlantic group since 1985
(Table 5a). Total catch by the commercial, recreational (private, charter, shore)
and headboat fisheries ranged from 89,226 to 198,975 fish declining since 1991.
About 91,656 fish were caught in 1995, a 43% decline from the 1994 value,
The 1995 commercial catch was 58% of that in 1991 and has varied without
trend since 1992, averaging about 60,000-70,000 fish annually. Most of the
decline in total harvest was from the recreational sector. Harvest by recreational
charter, private, and shore anglers varied from 14,907 to 78,342 fish from
1981-1995, declining to 27,582 fish in 1995. The decline in recreational catch
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fishery of the Atlantic Ocean greater amberjack stock.
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is apparent since 1990. The 1994 catch estimate is anomalous and may reflect
biases in sampling. Headboat catches averaged less than 10% of the total annual
catch, showing consistent declines since 1987. Total annual recreational catches
(charter, private, shore, and headboat) declined {from 84% to 34%) since 1985,
Length samples, commercial landings, and recreational catches data for the Gulf
group were sufficient to estimate total catch since 1981 (Table 5b). Total
estimated catch of the Gulf group ranged from 92,935 to 776,657 fish from 1983
through 1995 showing a declining trend since 1990. Estimated total catch were
92,935 fish in 1995, the lowest on record. Commercial harvest ranged from
14,173 to 363,060 fish showing increasing trends through 1988. Commercial
catches have been variable without trend since 1990 at 30,000 to 40,000 fish.
Recreational catches (charter, private, shore and headboat) increased from 104,284
fish in 1981 to 688,017 fish in 1990 and declined to 61,668 fish in 1995.
Headboat catches were less than 10% of the total annual harvest since 1987 with
consistent declines since 1986. Headboat catches were generally larger for the
Gulf group than the Atlantic group. The proportion that recreational catches
(charter, private, shore, and headboat) made of the total annual catch varied from
46% to 92% generally without trend.

Recreational CPUE Abundance Patterns

CPUE abundance trends were measured as CPA and CPH from headboat,
private angler, and charterboat vessels. There were more intercepts available
from the headboat fishery than the other recreational fisheries as sampling by the
MRESS survey for CPUE was low particularly in later years. CPA has been
higher for the private and charterboat anglers than for headboat fishermen in most
years. Arithmetic mean un-adjusted CPA and CPH of the Adtlantic group varied
without trend throughout the period for all recreational fishermen (Cummings
and Mcclellan 1956).

The GLM model for the Atlantic group for charterboat, headboat, and private
angler CPA data included individual terms for year, month, state, and fishery
(private, charter). Year was significant in explaining CPA (p=0.015, df=14)
while month, state, and fishery were not important (p>0.25) factors in the
GLM. These results suggest that greater amberjack recreational CPA varied
without trend from 1981 through 1993 (Figure 6a). Headboat data were fittoa
model that included terms for year, month, and state that were all significant
variables in explaining CPA (p=0.0001, df=46). Results show a similar trend
in headboat CPA as for the private/charter fishery. The amount of the total
variability explained by the separate regression models was 11% for the
private/charterboat data and 28% for the headboat data.

Unadjusted mean recreational CPA and CPH of the Gulf group varied
without trend over the period, 1981 through 1995, for private/charterboat anglers
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while CPA declined about 50% in the headboat fishery from 0.8 to 0.3 fish per
angler. TPWD recreational data suggest CPA varied without strong trend
between 1983 and 1995 while CPH declined about 50% from 1985-1995 from
0.9 to 0.2 fish per trip (McClellan and Cummings, 1996).

The GLM model fit to the Guif group recreational private/charterboat CPA
data included separate terms for year, month, state, and fishery, all variables that
were significant in explaining CPA (p = 0.0001, df = 29). Standardized CPA
from the private/charterboat fisheries was variable with a decline occurring from
1991-1994 (Figure 6b). Headboat CPA data were fit to a model containing
terms for year, month, and state; all significant factors in the GLM model (p =
0.0001, df = 27). Results suggest headboat CPA declined from 1986 through
1990 and varied without trend after that. Headboat CPA declined from 1986
through 1990 and has been stable since 1991. The amount of the total variation
in CPA explained by the GLM models was reasonably high for the headboat data
(56%) but lower (39%) for the private/charterboat data. Values for 1984 and
1985 are in question because of the large confidence intervals.

Commercial CPUE Abundance Patterns

Commercial reef fish vessel loghook data suggest catch rates of the Atlantic
group were variable over the period 1992-1995, depending upon the gear used and
the area of capture, varying from about 100 to 650 pounds per trip. Hook and
line gear were used most often to capture greater amberjack in the Atlantic group
however, powerheads and spearguns were also used. Within a gear category
CPUE remained constant across years except handlines that suggest a slight
decline from 1994 to 1995,

A GLM model fit to the commercial logbook data included terms for year,
month, gear, and port of landing, all significant terms in explaining CPUE
(p<0.005, df = 9,495). The amount of the total variation for the Atlantic group
explained by the GLM regression model was 12%. Regression resulis suggest a
dectine in CPUE (pounds per trip) of Atlantic fish landed between 1992 and 1993
and stable CPUE at 110 lbs. per trip since 1993. This trend is similar to that
observed for unstandardized commercial CPUE of all gears combined through
1994 (Figure 7b).

Commercial CPUE in the Gulf group varied over the period 1992 through
1995 depending upon the gear and area of capture ranging from about 100 to 300
pounds per trip (Figure 8a). Annual un-adjusted CPUE remained stable within a
gear category during this period through 1994, Most of the logbook records
showed hook and lines were the predominant gear used, with many trips coming
from longlines.
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The GLM model fit to the commercial logbook data included terms for year,
month, gear, and port of landing, all significant in explaining CPUE (p < 0.05,
df = 8,558). The amount of the total variation explained by the GLM model
however was low (9%). Results suggest commercial CPUE of the Gulf group
remained stable between 1992 and 1994 and increased slightly in 1995 to about
130 pounds per trip (Figure 8b}.

Recreational Bag Limits and Commercial Season Closures
The impact on future recreational catches from implementation of more

restrictive bag limits suggests a two-fish bag limit would produce decreases in
total annual catches for both groups. Expected reductions of 1% in the headboat
fishery, 6% for charterboat anglers, and 27% for the privaie vessel fisheries are
possible for the Atlantic stock (Table 6a). Larger catch reductions are possible
for the Gulf group. Reductions of 11% for the headboat, 30% for the
charterboat, and 52% for the private fisheries for the Gulf would be expected
(Table 6b). The overall change in total annual recreational catches would be
expected to be about 9,000 fish in the Atlantic and 30,000 fish in the Guif.

Commercial fishery closures implemented from February through March,
February through April, and February through May, would potentially reduce
annual landings by 21%, 36%, and 56% by weight for the Atlantic group,
respectively. Similar closure periods would result in reduced landings of 14%,
21%, and 31% for the Gulf stock, respectively. Reductions of these percentages
would correspond to reductions in annual yields of about 400,000 to 1.1 million
pounds for the Atlantic stock and from 200,000 to 400,000 pounds for the Gulf
group depending upon the season.

DISCUSSION

The status of greater amberjack assuming two stock management units
exists as adopted by fishery management councils for the stocks in the
southeastern United States was evaluated. Commercial landings’ data,
recreational harvest estimates, samples of observed size, estimated total catch,
recreational and commercial CPUE abundance trends, and impacts of more
restrictive regulation changes on recreational and commercial harvest were
considered.

Commercial landings showed explosive increases during the middle to late
1080s. Increases in landings in the 1980s may have been due to several factors,
including increased popularity as a food fish (particularly in the smoked fish
market), closure of the Gulf red drum (Sciaenops ocellatus) fishery in the mid
1980s, and a shift in commercial effort from other fisheries. Fishermen were
displaced from several traditional fisheries; e.g., the Florida east coast king
mackerel (Scomberomous cavalla} drift net fishery and the Florida west coast reef
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Table 6. Estimated reduction (percent} in the recreational catch for the a)
Aflantic Ocean and b) Gulf of Mexico greater amberjack stock (1995 data only)
for several bag limit options. N equals number of interviews available.

la. Atlantic Ocean
Data Source/Fishery
Bag Limit MRFSS NMFS
Option Charter Private Headboat

1 18 429 38

2 56 26.5 14

3 0 184 0.7

4 o 102 0

5 0 6.1 0

N 58 16 1030

b. Gulf of Mexico
Data Source/Fishery
Bag Limit MRFSS NMFS
Option Charter Private Headboat

1 18 428 38

2 56 265 14

3 0 8.4 0.7

4 0 10.2 0

5 0 6.1 0

N 58 16 1030
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fish trap fishery during the years in which significant landings increases were
observed for greater amberjack.

Some decline observed in commercial landings of the Guif group may be
explained from the introduction of minimum size limits established in 1990.
Restriction of commercial sales of greater amberjack during April and May to the
recreational three fish per trip limit may have also affected total landings of the
Atlantic group although landings have been stable since about 1993.
Under-reporting is believed to have been a significant problem until the early
1990s particularly for the Adantic group (Ben Hartig, unpublished data).
Significant quantities of landings from Florida east coast ports were shipped to
markets on Florida's west coast. Cored and logged landings are also believed to
have occurred in large guantities during the late 1980s. Failure to convert these
landings may have introduced bias into total annual harvest data. Total landings
would be underestimated for the earlier years producing a more optimistic picture
of the trend in declining landings in recent years.

Recreational catches showed declines in harvest in recent years for both the
Atlantic and Gulf stocks. The start of the decline and the precise level of decline
is difficult to identify for either stock with certainty because of large variability
in the catch estimates present in the MRFSS estimates. Long-term trends in
recreational catches should be viewed with caution because estimates of catch for
private angler, charterboat, and shore fisheries contain large variance in several
years (1980, 1981, 1984, 1985). Uncertainty is likely due to the low number of
intercepts available in the private angler and charterboat mode for the MRESS
survey. A change in the ability of fishermen and samplers to identify greater
amberjacks from other Seriola species may have lowered the uncertainty in later
years. Further reductions in recreational harvest are expected in Florida state
waters as a one fish per person bag limit was implemented July 1, 1996 in
Monroe county, Florida for all amberjack species. In addition, a proposed one
fish per person per trip bag limit in Gulf of Mexico federal waters may produce
additional declines in total recreational harvest for the Gulf group in all states
making it more difficult to evaluate changes in stock condition.

Average length was variable during the early years in both the Atlantic and
Gulf stocks, while in recent years an increasing trend in size is apparent in the
major fisheries. Species identification problems may account for part of the
variability in size during early years. Minimum size regulations introduced in
1990 for both stocks include a 71 cm fork length recreational and a 91-cm fork
length commercial (71 cm core length) size limit. Increases in observed mean
length in the Atlantic and Gulf group fisheries reflect these regulations and are
viewed as positive changes in the fishery as many fish were captured prior to the
size of first spawning during the developing years of the fishery.

A change in the targeting behavior of recreational anglers away from greater
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amberjack can be hypothesized as a possible cause of the decline in catch when
considering abundance trends from CPUE data for both groups. Recent increases
in abundance of the Gulf red snapper (Goodyear 1996a) and red drum (Goodyear
1996b) and Atlantic and Gulf king mackerel stocks (Powers et al. 1996) may
have caused anglers to shift fishing activities off amberjacks to other more
preferred species. More extensive analyses of the recreational data are needed to
quantify fishing effort to evaluate changes in angler preference. Annual total
harvest declines were largest for the recreational fisheries for both the Atlantic
and the Gulf stocks, as determined from estimates of total numbers caught.
Commercial landing's data from the FDEP trip ticket data base should be used to
evaluate the trend of declining commercial CPUE in the Atlantic as observed
from logbooks between 1992 and 1993. These data were not available for this
study to evaluate abundance trends before 1992. These recreational and
commercial taken in total, suggest CPUE is currently stable for the Atlantic
stock. Commercial CPUE trends and estimated annual commercial catches taken
in combination with increasing observed sizes since the early 1990's also do not
support a significant decline in abundance of the Gulf group.

Changes in future recreational catch trends are highly probable if proposed
changes in bag limits occur. In addition, declines in commercial landings can be
expected if spawning season closures are adopted. These changes, besides
lowered sampling rates, will make it difficult to assess stock status. Information
from virtual population analysis show declines exists in fishing effort for both
stocks (McClellan and Cummings 1996, Cummings and McClellan, 1996).
These analyses also provide preliminary evidence to suggest that possible
declines in recruitment occurred in both groups since 1983 however, further
evaluations must be done to clarify these findings. Concerns stated by Berry and
Burch (1979) regarding the ". . . apparent increasing catches, and ready
availability of the greater amberjack and that incomplete and adequate fisheries'
statistics and information on the stock status would ultimately prevent analysts
in defining the current stock condition” remain appropriate today for the greater
amberjack stocks of the southeastern United States.
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