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SUMMARY

A pelagic observer program (POP) was initiated by the National Marine Fisheries Service (NMFS),
Miami Laboratory in May, 1992, for scientific sampling of the U.S. large pelagic fisheries fleet.
Scientific observers are trained and placed aboard commercial fishing vessels primarily using pelagic
longline gear by the Southeast and Northeast Fisheries Science Centers fishing in Atlantic waters from
the Caribbean Sea to the Grand Banks and the Gulf of Mexico. The data collected by both NMFS
regional programs, representing a 5% sampling of the longline fleet, are used by scientists to augment
information provided through the mandatory submission of logbook forms by the fishing fleet, evaluate
the effectiveness of management measures, and support research studies concerning fish biology and
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life history.

RESUME

Un programme pélagique d’observateurs (POP) a été mis en route par le Laboratoire de Miami
du National Marine Fisheries Service (NMFS) au mois de mai 1992 pour P’échantillonnage scientifique de
la flottille américaine de péche de grands pélagiques. Des observateurs scientifiques ont été formés par le
Southeast Fisheries Science Center et le Northeast Fisheries Science Center et embarqués sur des bateaux
de péche commerciale utilisant principalement des engins de péche palangritre pélagique et péchant dans les
eaux qui vont de la Mer des Caraibes au Grand Banc et au Golfe du Mexique. Les données rassemblées par
les deux programmes du NMFS, soit 5 % d’échantillonnage de la flottille palangridre, sont utilisées par les
scientifiques en tant que supplément d’information aux données obtenus par la présentation obligatoire des
carnets de péche de la flottille, pour évaluer I’efficacité des mesures de gestion, et pour étayer les études de
recherche concernant ia biologie et le cycle vital du poisson.
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RESUMEN

En mayo de 1992, el National Marine Fisheries Center (NMFS), Miami Laboratory, inici¢
un programa de observadores para peldgicos (POP), para llevar a cabo muestreo cientffico de la flota
pesquera de grandes peldgicos de Estados Unidos. Se entrena a observadores cientificos, y el
Southeast and Northeast Fisheries Science Centers les sitia a bordo de barcos comerciales pesqueros
que utilizan principalmente artes de palangre peldgico, que faenan en aguas del Atlantico desde el Mar
Caribe a Grand Banks y el Golfo de México. Los datos recolectados por ambos programas regionales
de NMFS, que representan un 5% de muestreo de la flota de palangre, son utilizados por los
cientificos para incrementar la informacién facilitada mediante la presentacion obligatoria de
cuadernos de pesca por la flota pesquera, evaluar la efectividad de las medidas de ordenacion y

apoyar estudios de investigacién concernientes a la biologfa y ciclo vital de los peces.



INTRODUCTION

In 1992, the National Marine Fisheries Service (NMFS) initiated scientific sampling of the
U.S. large pelagic fisheries fleet, as mandated by the U.S. Swordfish Fisheries Management Plan.
Scientific observers were placed aboard vessels participating in the Atlantic large pelagic fishery by
the Scutheast Fisheries Science Cemter (SEFSC) and the Mortheast Fisheries Science Center
{NEFSC). The SEFSC coverage generally oceurs on, but is not limited to, vessels fishing for large
pelagic species in the northwest Atlantic south of Virginia. The scientific observer program
contracted and monitored by the NEFSC provides coverage of the large pelégic fleet fishing the
waters of the Mid-Atlantic Bight to the Grand Banks. Although both regional programs sample the
pelagic longline fishery, NEFSC data were not available for comparisons. Therefore, this document
describes only the activities of the SEFSC Pelagic Observer Program (POP) through 1994.

As previously described in Lee et al. 1994, observer coverage by the POP during 1992 and
1993 was based on NMFS employed observers, as well as independent contractors. During 1994, the
POP transitioned to one that primarily uses private contractors for field observation.

Also operating in association with the POP, are observers employed by Russell Research
Associates, Inc, (RRA) with funds provided through a NMFS Marine Fisheries Initiative grant
(MARFIN). This program has been vital in helping the SEFSC describe the longline fishery of the
Guif of Mexico. RRA cbservers, who received training at the SEFSC Miami facility, have made a
maior contribution in the collection of statistical and biclogical data from the Gulif of Mexico.

Observers from RRA. concentrate primarily on the Mississippi River Delta (Louisiana) ports because
of their familiarity with vessel operations within that area.

Under the SEFSC program, a scientific observer is placed on board a vessel to récord detailed
information concerning gear characteristics, focation and time thé gear is set and retrieved;
environmental conditions, condition and status of the marine life caught by the gear (alive or dead,
kept or discarded), as well as morphometric measurements (length and weight) and sex identification
of the animal. Observers also record incidental interactions of marine mammals and sea turtles.
Collections of biological samples (anal finrays, heads, reproductive tissue, heart tissue, etc) from
some species are used to support research studies directed at critical questions about fish biology and
life history.

The data collected by both NMFS regional programs are used by scientists in & variety of
-ways. Observer catch and effort data help confirm and augment the mformation provided through
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the mandatory submission of Pelagic Loghook forms by vessel owners and operators. This
information is also important in evaluating the effactiveness of management measures, as well as
providing information for evaluating the status of harvested populations.

The purpose of this doctment is to provide a general overview of the POP and summary of
data collected in the southeast region through 1994.

VESSEL SELECTION

In order to obtain a representative, scientific sample of the fleet, a list of randomly selected
pelagic longline vessels is generated for each geographical area (Fig. 1) and quarter for the current
yeat, based upon reports of their effort (numbers of sets) from the Pelagic Logbook forms and
landing records from the previous year. The objective of the selection is te achieve a representative,
5% cross-section of the fishing effort in each fishing area and during each calendar guarter of the
year. The chance of selecting an individual vessel depends on fishing effort that particular vessel
reported by area and quarter in the previous year. Due to the need of a 5% coverage for each quarter
and area that the fleet fishes, an individua! vesse! could be selected for observation as many as four
times in a year. Using the same procedure, & vessel might not be selected at all for the year.

Observer coverage on a vessel becomes mandatory under U.S. fishery regulations when vessel
owners and operators, permitied for the fishery, are selected and notified. In the southeast region,
a letter of selection signed by the SESFC Center Director is mailed to the selected fisheries permit
kolder. The NEFSC observer program handles notification of selected vessels differently,

SELECTION LETTER

The SEFSC selection letter states that the POP coordinator must be notified by the vessel
owners/operators, in writing, of each fishing trip directed at swordfish or tuna dusing the time period
stated in the letter. Planning and coordination of observer coverage prior to each trip departure is
very important. - For convéniénce, each selection letter is mailed with a trip notification form that,
Wwhen returned prior to a trip, provides the POP coordinator with written information concerning the
vessel's name, captain, contact persons and phone numbers, communications and safety equipment
available aboard the vessel, and information about the vessel's location and times of departure and
return. The form can also be used to inform the POP coordinator when a vessel is active in another

 fishery, under repair, or no longer fishing. The written.:-zptiﬁcation is also necessary to document the



owner's or operator’s efforts to comply with mandatory coverage. Telephone calls are helpful, after
written notification, to determine other specific details prior to the deployment of the observer to
meet the vessel. It is important to keep in mind that observer coverage by the SEFSC is usually for
a single trip during the speciﬁéd calendar quarter. However, additional coverage may be requested
if the trip is shorter than expected.

DATA COLLECTION FORMS

In order to record data needed to describe the catch and effort of the longline fishery, the
observer from the SEFSC must complete three data forms (Appendix 1). The first is called the
"Longhine Gear Characteristic Log”, which is used to record the type of mainline used, leagth of drop
fine, number and length of gangions, make and model of hooks used, as well as number of floats, high

fliers, and radio beacons used. The second data form is the "Longline Haul Log", which is used to
describe the fishing effort. This form allows the observer to record the fength, location and time

duration for each set and haulback, as well as environmental information, the speed at which the
vessel sets the gear, and type of bait used. The last of the data forms is called the "Large Pelagic
Individual Animal Log®, This data sheet allows the observer to record the species of fish caught,
condition of the catch (alive, dead, damaged, or unknown) of the fish when brought to the vessel, and
the final disposition of the catch (kept, thrown-back, finned, etc.). When an animal is brought onboard
the vessel, the observer will verify the species and record the length measurements. A final weight of
the carcass is recorded during unloading at the dock. This weight is matched to the length
. measurements on the data sheets using a specially numbered tag to identify the carcass of primary
interest. Similar information is collected by NEFSC observers for longline gear, as well as many other
gear types and fisheries.

DATA SUMMARY
1992 - 1994

Vessel Coverage

From May, 1992 through December, 1994 (11 calendar quarters), scientific observers
associated with the SEFSC observed a total of 174 fishing trips (172 pelagic longline and 2 bottom
longline) in waters of the northwest Atlantic Qcean (Table 1). In total, cbservers spent 1,918 days
at-sea during which 1,066 sets were observed (Table i; :,fj‘igs. 2, 3, and 4). Of the vessels
monitored, some were observed more than once over this timé,: although not more than once during
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any given calendar quarter. In general, data collected through 1994 continues to substantiaie the
belief that fishing methods in the Guif of Mexico are more variable than in other regions. Observed
vessels fishing in the Gulf of Mexico continued te spend 40-50% of their days-at-sea setting longiine
gear, while ohserved Vessels in areas along the southeast Atlantic coast and in the Caribbean spent
60-80% of :hexr days at-sea settmg gear Non-fishing time mvolves transit of the vessel to fishing

fishing in the Guli)

Species Observed

The presence of a scientific observer onboard 2 commercial fishing vessel provides an
opportunity for collecting valuable information for monitoring both the fishery and the stocks being
harvested. The data forms, as previously mentioned, provide scientists with basic information
concerning gear configuration, baits used, number of hooks set, and the environmental parameters
associated with a particular set. Equally important, observers record data concerning the species of
fish encountered, their size, sex and condition.

Dats collected during a fishing trip are entered into a computer usually within 7 days upon

" the observer's return to port, Data are screened for accuracy during the debriefing meeting with the

observer followed by data entry. Quality control programs are used by the POP that help to catch

“data entry errors {eg. dead fish entered as released afive, etc.). Because of the continnous refinement

of t_he quality control programs, the accuracy of the observer database has been improved (F igs. 2-4).

Summanzng the 1992-1994 catch data, POP and RRA observer personnel identified a total

~of 30,289 fish, marine mammals, and sea turles to species level (Tables 2 and 3). Animals released

or lost at the ocean surface (N=656) that could not be identified to the species level (Table 3; Figs.
2?5) were marked as an "UNKNOWN" group category (ie. unknown tuna, unknown shark, etc).

Although a wide variety of fish were caught by the observed longline vessels, only about six
species were routinely valued as a marketable product. These primary species (swordfish, yellowfin
tuna, bigeye tuna, bluefin tuna, dolphin (mahi mah), and shortfin mako) comprise about 55%
{N=17,123} of the total observed catch. OF the total observed fish (Fig. 5), swordfish made up 28%
of the catch; while yellowfin, bigeye, and bluefin tunas, combined, made up 19% of the observed
catch. Sharks, a by-catch of the tuna and swordfish fisheries; made up the other major portion of the
pelagic catch, about 25%.

Observations of the status (alive/dead) of fish caught is an important component needed for




assessing the effectiveness of some fishery management tools, like minimum sizes. The observer
records the status (alive, dead, damaged) of the fishas it is breught alongside the vessel (T ab]es 2
and 3} and whether it is kept or thrown back. From these data, mortaltty of discards can be
estimated. As an examp!e the percent of swordfish observed brought to the side of the vessel that
were dead (Table 2) is 76%, which is slightly (and not statistically) different from the observed
percent of swordfish discards which are thrown back dead (78%) as indicated in Table 4. The latter
of the values expressed from these tables is meaningfisl in understanding the mortality of that part of
the population that is not represented i the fanded catch. In general, these proportions are similar
1o the alive/dead propartions for various pelagic species reported in the literature (Farber and Lee,
1991; Hoey, 1992; Lee et ai. 1994).

Qverview of Gear and Fishing Technigue

As mentioned previously, coverage of the selected vessels using POP observers was not
timited only to the Aflantic waters of the southeast U.S., rather, observed coverage took place in all
nine of the geographical areas Qsc_gi in analysis of these data (Fig. 1). As an overview of the gears
deployed, the shortest average Jength of mainline set on an observed trip was 4.3 nauticai miles (NM)
while the longest average set during 2 trip was 40.0 NM. Additionally, of the 1,066 sets observed,
a total of 629 504 hooks were recorded during this period (Table I).

General trends in fishing techniques were also examined, Hook fishing depth Ge. length of
floatline plus length of gangion) is a fishing technique which is quite variable among vessel operators.
Although POP coverage occurred in all nine areas (Fig. 1), as a preliminary look, four larger
geographical regions were examined (to increase sample size): (1) subtropical Atiantic (combmmg
CAR, OTH, and NOREQ), {2) the Gulf of Mexico, (3 the off shore waters of the southeast Us.
{combining SAB and FEC), and {4) the off shote waters of the northeast U.S. {combining MAB,

NEC, and NED; see Fig, 1). -

The average minimum and maximum depths of the baited hooks are similar for the Gulf of
Mexico and the southeast Atlantic regions (Table 3}, with a range from 26 and 38 fathoms (48-71
m, respectively). Vessels observed fishing in the waters off the southeast U.S. target mostly swordfish
or mabi-mahi, with vellowfin found as a by-catch, whereas, observed vessels in the Gulf of Mexico
primarily target yellowdin tuna with a by-catch of swordfish. In examining such trends, it appears
 yellowfin tuna and swordfish overlap in their habitat and depth availability.

In the northeast Atlantic region, data indicated that baited hooks on observed trips were fished
shallower {Table 5), ranging from 13 to 22 fathoms (23-40 m, respectively). Generally speaking,
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observed vessels fishing in these waters target mostly yeltowfin and bigeye tuna rather than swordfish.

Baited hooks were observed being fished the deepest in the subtropical Atlantic region (Table
5}, with depth ranging from 36 to 46 fathoms (66-84 m, respectively). Observed vessels fishing in
this region often fished in areas of deep submarine trenches, the open waters of the mid-Atlantic
ridge, and at convergence zones of various oceanic currents. Observed catches in this region tended
towards swordfish, aithough our data indicates relative large numbers of yellowfin, bigeye, and
albacore tunas were also found in the catches.

Observers also recorded various bait types (species) used during fishing activities. The "Dead
b;;it" species recorded aboard the observed vessels for all nine geographical areas (Fig. 1}, induded:
Atlantic mackerel (Scomber scombrus), herring (Chspea sp), and squid (/Hex sp). These baits are
usually brought aboard the vessel frozen and thawed just prior to use.  Although the technique of
placing "dead bait" on hooks is used in the Gulf of Mexico, another baiting technique commoniy
observed on many of the vessels in that region was the nse of "live bait". These “live bait” species,
caught at sea and kept alive onboard the vessel in holding tanks, included: bigeye scad (Selar
crummenophthamus), chub mackerel {Scomber japonicus), and Sparish sardines (Sardinella aurita).
Of the 4 geographical regions described pre»{iqusly (Table 5), mackerel and squid were by far the
most preferred dead baits used by the longline fishery for all areas. However, in the Gulf of Mexico,
53% of the sets observed used the live bait technigue (bigeye scad, chub _méckeret, or Spanish
sardines), while the remaining portion of the observed sets in this region (47%) used dead bait
(mackerel (6%0), herring (10%), and squid (31%)).

Analysis of hook depth, baits methods, as well as hook model or monofilament test strengths
with respect to target species or dominant species canght may provide insight into prospects for by-
catch reduction.

RESEARCH STUDIES UNDERWAY

Swordfish Reproduction

Bue to a need for more information on the spawning potential of Aﬂantic swordfish, a
reproductive study was initiated in 1950 under the direction of the NMFS Miami Laboratory. In
previous studies, biologists have attempted to estimate female swordfish fecundity (number of eggs
produced) and define maturity stages, however the data have either been from too small & number
of fish or from a very restricted geographical area to be convincing. Paired gonads from 6,315



Atlantic swordfish (fermales: N=4,127; males: N=2,189) and size measurements were collected from
Aprit 1990 through March 1995 (Fig. 6) through the cooperative efforts of captains and crews of the
Blue Water Fishermen's Association and observer personne] from NMFS and the Fondo Nacional de
Investigaciones Agropecuaries (PONAIAP) of Venezueta. Using these data and biological samples,
the Miami Laboratory is re-evaluating prior scientific understanding of sexual maturity in swordfish
by analyzing gonadal index values {the gonadal index is calculated from ovary weight and carcass
weight of female swordfish). We also are continuing to examine sex ratios for various geographical
areas. Becanse male and femate swordfish appear to grow at different rates and to different maximum
sizes, the number of large fish in the catch which are female is generally greater than the number of
large fish caught that are male. Sex ratio-at<size information is also needed to more accurately
estimate the age of the fish caught and provide the means to assess stock status. The geographical
region from which these samples were obtained extends from George's Bank in the north Atlantic to
the Caribbean Sea and into the Gulf of Mexico. In addition, estimates of fecundity based on the
presence of hydrated ova (ready to spawn eggs) have been derived for female swordfish, as weli as
documenting several likely spawning areas, primarily in the Caribbean and along the Florida east
coast. Results of these analyses are reported in Arocha and Lee (1995).

Age and Growth Studies

in an effort to determine the age, longevity, and growth rate of swordfish, these same
cooperative groups and agencies have also been collecting swordfish anal finrays and otoliths (tiny
calcified structures found in the head of fish). These bomy, calcified structures display internal growth
zonations that may be useful in determining the age of swordfish. From 1990 to March 1995,
approximately 4,000 anat finrays were collected from swordfish caught in the Atlantic. These fish
ranged in size of 65 to 285 cm (fower jaw to fork of tall). Finray samples were collected for each
month of the year and were collected within the same geographical areas as the gonadal material
previousiy discussed. Currently, the 2nd anal finray is being separated from the overall finray system,
cleaned of tissue, and cross sectioned. The cross sections from over 1,647 anal finrays have been
examined and analyzed for age detenmination. This is accomplished by counting the growth zonations
in the finray cross section much like counting tree rings. Analysis of the growth zonations is underway
to see if these are being laid down as an annular event. Analyses of these data are reported in
Ehrhardt (1995).

Collection of swordfish heads by observers for otolith removal has been less routine due to
variability swordfish processing between boats {otoliths are located close to where many fishermen
cut off the fish head and are sometimes lost or damaged during this process) and the difficulty in
locating otoliths in the heads. However, over 500 otolith pairs have been collected from specimens
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ranging in size from 6.5-258 cm LJFL. Scientists at Louisiana State University (Baton Rouge,
Louisiana, USA) are exanining otoliths from these samples for age analysis based on daily growth
zone counts {a much finer grouping of rings than those found in the anal finrays),

Stock Identification

Begimning in 1992, collection of blood and other biological tissues (muscle, fiver, heart, and
gonad) by PGP observers to support research on stock identification has been actively pursued for
swordfish, yellowfin tuna, bigeye tinz, and bluefin tuna. Scientists at the NMFS-Charleston
Laboratory and the University of South Caroling, as well as various international organizations, such
as the Commonweaith Scientific and Industrial Research Organization (CSIRO) in Australia, are
examining the tissues for genetic variability at the celfular (DNA} level. The application of these
téchniques may help detect differences in fish in widely separated geographical areas and determine
if these differences are important in stock management. Initial tests are being conducted using
swordfish, yellowfin, and bluefin tuna samples for the reason that scientists ars unclear which genetic
marker (DNA protein) will be the most informative. Results of these analyses are reported in
Alvarado et al. (1995) and Graves et al. (1995).
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