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INTRODUCTION

The U.S. mandatory swordfish logbook program was initiated in October, 1986, and
reqﬁired that all permitted U.S. vessels provide daily Jogbook records of fishing effort {date,
.location, number of hooks fished, and additional gear information) and the species
_composition of the catch in numbers of individuals kept and discarded. About 18,000
records per year have been received, processed, and analyzed for 1987 through 1990.
Billfish [white marlin (Tetrapturus albidus), blue marlin (Makaira nigricans), and sailfish
(Istiophorus platypterus)), as well as other tunas and sharks, represent a bycatch of longline

fishing generally directed at swordfish and yellowfin runa.

_ METHODS

Data presented are based on monthly summaries of individual daily pelagic longline
sets, each set represented by a single daﬂy logbook record. Graphs show the total number
of fish reported caught (the sum of the fish kept plus those discarded at sea) and the
associated nominal mean monthly values of CPUE (in fish/100 hooks) plotted with plus
and minus one standard error for 1987-90. Only caich and effort from single set records
v__{ére used in analysis, because the use of summary reports could positively bias nominal
CPUE estimates. Logbook data are available from all areas of the North Atlantic, Caribbean
Sea, and Gulf of Mexico where U.S. pelagic fishing effort took place, but the focus of this
report is with areas that have a greater incidence of billfish bycatch. Therefore, the areas
presented (Figure 1) are for the Caribbean Sea (CAR - Area 1), Guif of Mexico (GOM -
Ares 2), Florida East Coast (FEC - Area 3), South Atlantic Bight (SAB - Area 4), Mid
atlantic Bight (MAB - Area 5), and North East Coastal (NEC - Area 6). Each ﬁgure is area
specific for white marlin (Fxgures 2-7, all areas), blue marlin (Fxgures 8-13, all areas), and
sailfish (Figures 14-17, Areas 1-4). Each group of figures 's discussed separately below
following some general results and discussion. Additionally, maps showing the location of
reported U.S. pelagic longline fishing effort for 1987 through 1990 are included to
elucidate the wide spatial distribution of the fishery (Figure 18).

RESULTS AND DISCUSSION

The ordinate axes for fish caught and CPUE are different among species and areas
for all graphs in order to facilitate interpretations at low value levels. The seasonal cyclical
nature of the billfish bycatch is evident in all areas for white marlin (Figs. 2-7) and for all
areas north of the Caribbean for blue marlin (Figs. 9-13) and sailfish (Figs. 15-17). In
general, these seasonal changes are thought to parallel the seasonal change in water
temperature, particularly in the northwest Atlantic where the dominant oceanographic
feature is the Gulf Stream. The NEC area shows an abbreviated fishing season with respect
to billfish, whereas the peak of billfish carch and CPUE in southerly areas are over a more
extended period. As the water temperature warms from spring through summer, there is
an expansion of the distribution of billfish towards northern latitudes. The flow of the
Loop Current (in the GOM) into the Gulf Strearmn through the Florida Straits and
northeastward towards the Grand Banks is strongly highlighted by the trail of the plot of
longline sets during a year (Figure 18). In the southerly areas there is & more extended
period of availability, especially in the CAR which shows a nearly year-round protracted
season, with the very low effort in the CAR in summer accounting for the general decrease
in catch (Figs. 2, 8, and 14). There is a shorter season in the more northern areas, with
the NEC area showing an abbreviated fishing season where peaks of catch and CPUE for
the marlins are in mid to late summer (Figs. 7 and 13).

Many factors likely affect within season changes between years. ‘One of the most
influential factors affecting an increase or decrease in bycatch data within or between years
are fluctuations in effort. For example one should not imply cause-and-effect with respect
to low effort in the CAR in the surmer being due to low availability of billfish species,
when in actuality vessel movement occurs towards the more northerly areas during the
warmer months, thereby reducing effort in the CAR.

There is no separation of swordfish directed effort from tuna directed effort. This
is because the target species was not ‘designated on the logbeok forms prior to 1991,
Because billfish are daytime feeders, tuna effort (executed in the daytime) will likely result
in a higher bycatch of billfish than swordfish effort (executed in the nighttime). Therefore,



the inability to separate these data by target species may mask patterns in CPUE that could
be related to bilifish abundance.

Some CPUE values seem unseasonably high (e.g., Figure 5, January 1987; Figure
7, January 1988; and Figure 13, April 1989). These apparent anomalies usually occur
when very few fish were caught on a small number of sets and the estimates are generally
accompanied by very large standard error bars.

The U.S. Fishery Management Plan for Adantic Billfishes has been in effect since
October, 1988}, which severely curtailed the retention and sale of billfishes by longline
fishermen. This could account for possible species/area differences between the 1987-88
and 1989-90 data. For example, there is a markedly lower reported carch for white marlin
in the GOM (Figure 3), and a lower catch and CPUE for white marlin in the FEC (Figure
4) and for sailfish in the GOM (Figure 15) during the latter biennial period. The opposite
(and unexplained) effect is found with blue marlin in the NEC area (Figure 13). However,
all things being equal, U.S. regulations should have the affect of decreasing the billfish
bycatch kept while increasing the number discarded. Further, any effort directed at billfish
should have been eliminated.

Other anomalies exist in the bycatch data. Most striking are the peaks of catch and
CPUE for sailfish in the FEC during the summer months rather than during the winter
which corresponds to the increased local availability of the species (Figure 18).
Additionally, it should be noted that because data reporting is mandatory, the reported data
should constitute a census of information rather than a sample. However, inherent in the
self-reporting logbook system is the lack of a mechanism for validation of reported numbers
and ‘catch-rates of discarded species. Therefore, some uncertainty exists in discarded

“byecatch data, and there is no direct means of evaluating the direction or magnitude of
possible errors in reporting. In contrast, accuracy can bé validated from other data sources,
such as weighout records from dealers, for the landed (and targeted) species, viz.,
swordfish and yellowfin tuna. Other possible sources of error include: the probable non-
reporting to some unknown extent; the inability of quality control to decipher some
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information ihereby' rendering some data virtually useless; and some unknown amount of
incorrect species identification. !

Because of the caveats presented in the above discussion, caution should be
exercised in drawing conclusions regarding billfish carch-rates from these data. Further,
more detailed analysis will be requirad to test hypotheses about abundancé (or availability)
of billfish with these data. T

White Marlin
As noted above, the seasonality of white marlin reported catch and catch-rates can

be observed in all areas (Figs. 2-7), although an annual trend is not well defined in the
FEC (Figure 4). Lowest reported catches were in the SAB; highest reported carches, in
descending order, were in the GOM, FEC, CAR, and NEC. The apparent peak of the season
is in March in the CAR, May in the FEC, July in the GOM, and August in the MAB and
NEC. The highest reported CPUEs occurred in the GOM and NEC. Though the magnitude
of the reported catch is certainly a function of the effort, which varies seasonally by area,
a general northward progression of the highest annual reported caiches from spring
through summer is observed. White marlin reported catches are extended over most of the
year in the CAR, compared to shorter seasons in northem latitudes. Also, the highest
reported CPUEs occurred in the NEC, which has the shortest season.

8lue Marlin :
Seasonality in reported catch and catch-rates of blue marlin is most evident in all

areas north of the CAR, with the highest catches and CPUEs in summer and the lowest in
the winter (Figs. 9-12). As with white marlin, the annual trend is not well defined in the
FEC (Figure 10). Based on these data, blue marlin are apparently a byeatch in the CAR
throughout the year, with low or non-existent catches during the summer when effort is
low. The highest reported catches are found in the CAR, followed by the FEC, GOM, SAB,
and NEC in descending order. The highest reported catch-rates are in the CAR. The
bycatch in the MAB is very low even in the summer months. Based on these data, the peak

of the ‘season is in late spring through early summer in the FEC, and is in-j.mid summer in
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Figurc 1: Map design_au'ng the areas used in analysis of swordfish logbook data. Areas referenced in
the GOM, SAH, AND NEC. The extremely high catches reported for January, 1987, when this report are: Ar¢a 1 - Caribbean Sea; Area 2 - Gulf of Mexico; Area 3 - Florida East Coast; Area 4 - South
Adantic Bight; Area 5 - Mid Adantic Bight; Area 6 - North East Coastal.

effort is generally relatively low, may be due 10 incorrect reporting of data.

Salifish .

Sailfish are more coastally distributed in warmer waters than the marlins. Sailfish
are less prevalent north of 35°N because the warmer Gulf Stream waters are further off-
shore at thosé latitudes. ‘Reported sailfish catches are very low in the CAR and the SAB.
The highest reported catches and CPUEs were in the FEC (though the seasonality is out of
phase with the known local availability peaks in the winter), followed by the GOM.
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Figure 2: Monthly reported number of white marlin caught and associated nominal mean CPUE
(fish/100 hooks) in the Caribbean Sea for 1987-1990 from mandatory swordfish logbock dara, Numbers
caught are the sum of the reported "kept® plus “discarded”.
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Figuse 3: Monthly reported number of white marlin caught and associated nominal mean CPUE
(fish/100 hooks) in the Gulf of Mexico for 1987-1990 from mandatory swordfish logbook data. Numbers
caught are the sum of the reported “kept” plus “discarded”.
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Figure 4: Monthly reported number of white marlin caught and associated neminal mean CPUE

(fish/100 hooks) off the Florida East Coast for 1987-1990 from mandatory swordfish logbook data. Numbers
caught are the sum of the reported “kepe® plus “discarded®.
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Figure §: Monthly reported number of white marlin caught and associated nominal mean CPUE

(fish/100 hooks) in the South Adantic Bight for 1987-1990 from mandatory swordfish legbook dara.
Numbers caught are the sum of the reported "kept” plus “discarded”.



WHITE MARLIN: 1887 - 1930
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Figure 6: Monthly reported number of white marlin caught and associsted nominal mean CPUE
{fish/100 hooks) in the Mid Atlantic Bight for 1987-1990 from mandatocy swordfish logbook data. Numbers
caught are the sum of the reported "kept” plus "discarded”.
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Figure 8: Monthly reported number of blue marlin caught and associated nominal mean CPUE

(fish/100 hoolks) in the Caribbuun Sea for 1987-1990 from mandatery swordfish logbook data. Numbers
caught are the sum of the repatied “kept” plus “discarded”.
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Figure 9: Monthly rep d ber of blue murlin caught and associated nominal mean CPUE

(fish/100 hools) in the Gulf of Mexico for 1957-1950 from mandatory swordfish logbook data. Numbers
caught are the suin of the reported “kept” plus “discarded”.
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Figure 10: = Monthly reported number of blue marin caught and associated nominal mean CPUE i . . .
(fish/100 hadks) off the Florida East Coast for 1987-1990 from mandatory swordfish logbook data. Numbers _ Figure 12: Monthly reported number of blue marlin caught and associated nominal mean CPUE

(fish/ 100 hooks) in the Mid Adlantic Bight for 1987-1990 from mandatery swordfish logbook data. Mumbers

caught are the sum of the repartad “kept® plus “discarded”.
caught are the sum of the reported “kept” plus “discarded”.
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Figure 11: Monthly reported number of blue marlin caught and associated nominal mean CPUE
{fish/100 hooks) in the South Adantic Bight for 1987:1?90 &orx-l mandatoty swordfish logbook data. Figure 13: Monthly reported number of blue lin caught and isted nominal mean CPUE
Numbers caught are the sum of the reported “kept” plus “discarded”. (fish/100 hooks) off the North East Coastal area for 1987-1990 from mandatory swordfish logbook data.

Numbers caught are the sum of the reported "kept" plus "discarded®.



SAILFISH: 1887 ~ 1880
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Figure 14: v Monthly reported number of sailfish caught and associated neminal mean CPUE (fish/1006

hooks} in the Caribbean Sea for 1987-1590 from mandatory swordfish logbook data. Numbers caught are
the sum of the reported “kept® plus "discarded”.
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Figure 15: Mouthly reported number of sailfish caught and associated nominal mean CPUE (fish/100

hooks) irt the Gulf of Mexico for 1987-1950 from mandazory swordfisk logbook data. Nurmbers caught are
the sum of the reported "kept* plus “discarded®.
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Figure 16: Monthly reported aumber of sailfish canght and associzted nominal mean CPUE (fish/100
hooks) off the Fiorida East Coast for 1987-1990 from mandatory swordfish logbook data. Numibers caught
are the sum of the reported "kept” plus “discarded”.
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Figure 17: Monthly reported number of sailfish caught and associated nominal mean CPUE (fish/100
hooks) in the Scuth Atlantic Bight for 1987-19%0 from mandatary swordfish logbook dara. Numbers caught
are the sum of the reported "kept" plus “discarded”.



Maps showing the location of reported U.S. pelagic longline fishing effort for 1987-1990.

Figure 18:
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