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COMPENDIO

El Laboratorio de Investigaciones Pesqueras, del Departmento de Recursos
Naturales de Puerto Rico, llevé a cabo una encuesta para determinar el nimero
de tomeos de pesca deportiva relacionados con el pez dorado, Coryphaena
hippurus. Durante el primer afio de encuesta se encontré que inicamente 7 de 18
clubes de pesca deportiva marina en Puerto Rico, patrocinan torneos para la
pesca de esta especie. Se desarrollé una tabla de registros para documentar los
datos biol6gicos bésicos del pez dorado tales como el largo, peso, sexo. Ademds,
se incluyeron datos sobre la captura por unidad de esfuerzo (CPUE) durante
éstos. Los tamafios del pez dorado fluctuaron entre 358 mm y 1323 mm (largo
horquilla), con diferencias significativas entre los promedios de tamafios machos
y hembras. Se encontré que mis del 90% de las hembras estaban maduras. Los
datos recolectados sugieren un tamario minimo de madurez entre 450 mm y 500
mm (LH). Sélo el Club Niutico de La Parguera en Lajas ha mantenido
anotaciones para casi todos los torneos llevados a cabo en los pasados 9 afios. La
captura por unidad de esfuerzo esti documentada para la mayoria de estos
torneos. Ademds, se presentan los datos histéricos sobre desembarcos
comerciales que documentan las tendencias de abundancia anual y estacional del
pez dorado en Puerto Rico.

ABSTRACT

Between September 1990 and August 1991 the Fisheries Research
Laboratory (FRL) of the Puerto Rico Department of Natural Resources,
collected gonad samples from dolphin fish, Coryphaena hippurus, caught in
tournaments held in Puerto Rico. Seven out of 18 sportfishing clubs around the
island sponser these tournaments between November and May. A log table was
developed 1o record basic dolphin fish biological data (length, weight, and sex)
and catch per unit of effort (CPUE) data during these tournaments. Dolphin fish
size ranged between 358 mm and 1323 mm (fork length), with significant
differences between male and female mean sizes. More than 90% of the females
were found to be mature. Data gathered suggest a minimum size class of
maturity of between 450 and 500 mm (FL). Only La Parguera Nautical Club in
Lajas has kept complete records for most of the tournaments held in the past 9
years. Catch per unit effort is documented for most of the tournaments. Historic
commercial landings data documenting the annual and seasonal trends of
dolphin fish in Puerto Rico are presented.
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INTRODUCTION

The pantropical and subtropical distribution of Coryphaena hippurus has
been well documented (Kojima, 1956; Lozano-Cabo, 1961; Beardsley, 1967;
Lewis and Axelson, 1967; Wang, 1979; Palko et al., 1982; Goldberg, 1985).
Both the recreational and commercial value of this species has been addressed
(Hassler and Rainville, 1975; Chen, 1979; Hagood et al., 1981; Oxenford and
Hunte, 1983; 1986; 1987). Currently, the dolphin fish is recognized as an
important fisheries species by many Caribbean countries (Erdman, 1977; Gibbs
and Collette, 1959: Patko et al., 1982; Oxenford and Hunte, 1983; 1986). Its
migratory behavior expands the population boudaries of this species to regional
levels (Mahon, 1987). Recent studies suggest that two different populations visit
the eastern Caribbean and western central Atlantic throughout the year
{Oxenford and Hunte, 1986) and stress the need for cooperative management
efforts to enable proper utilization and development of what may be most likely
shared stock populations.

Since the early 1950's, Puerto Rico has been developing big game and
sportfishing activities (Erdman, 1977; Griffith et al, 1988; Berrios ¢t al., 1989).
The pelagic dolphin fish is the target species of many sportsfishermen and
several local tournaments. Although the popularity of C. hippurus and its
importance as a recreational species is well known amongst sportsfishermen, no
basi¢ biological or tournament landings data have been collected. The Fisheries
Research Laboratory (FRL) of the Natural Resources Department of Puerto Rico
is pursuing its first sportfishing research project sponsored with Dingell/Johnson
funds provided by the United States Fish and Wildlife Service. The main
objectives of this project are: 1) to produce an assessment of data available from
dolphin tournaments for futare monitoring efforts; 2) to evaluate the spawning
dynamics of C. hippurus and; 3} to evaluate existing commercial landings data
available to Laboratory files. This paper presents a preliminary summary of the
biological and catch-effort data collected during the first year of this project.

METHODS AND MATERIALS

Tournament Surveys

To pinpoint the major dolphin fish tournaments around the island, afl
marina sportfishing clubs were contacted prior to and during billfish
tournaments sponsored by the Puerto Rico Sportfishing Association (PRSA).
Informal interviews with organizers and club members provided basic
information on local clubs sponsoring dolphin fish tournaments. In addition to
historical toumnament data assessment, a protocol or log table, was developed to
help gather basic biological information on the sampled fishes (weight, length,
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sex), as well as fishing effort for the monitored tournaments (i.e., number of fish
caught, fishing hours, number of boats and fishermen). When historical
tournament data were available, catch per unit of effort was estimated using
official fishing time schedules, as well as boats and fishermen numbers provided
by tournament organizers. Catch per unit of effort (CPUE) or catch-effert units
for C. hippurus are defined as the number of fish caught per boat-hour
irrespective of the number of fishermen on board (generally parties from two o
four). All historic records on dolphin fish tournaments kept by the clubs, as well
as cormercial landings data over the last nineteen years have been reported as
pounds (1bs.). Therefore, the convention of reporting landings data as pounds
will be followed throughout this report to facilitate the comparison of recently
aquired data with historical data.

Spawning Dynamics

Dolphin fish caught incidentally during billfish tournaments were measured
for length (total, fork and standard in mm), and weight (kg), and sexed. A
minimum of fifteen gonad samples per month were collected for most months
from cooperating sportsfishermen. When tournaments were not scheduled for a
particular month, samples were gathered from cooperating recreational and
commercial fishermen, and by Laboratory research vessels. Since dolphin fish
gonads are considered a delicacy by most fishermen in Puerto Rico, at times
they were difficult to collect. When possible, intact gonads were weighed and a
small portion of each sample was preserved in Davidson’s fixative for
histological analysis. Coolridge and Howard (1979) staining procedures were
followed for slide preparation using eosin and hematoxylin. Gonads were
divided into mature and immature stages, where mature gonads were defined as
having a few scattered eggs in vitellogenesis (stage three eggs and over, as
described by Moe, 1969). This criteria was used 10 establish the smallest size
class at which minimum of 50% of the individuals are sexually mature.

Ten samples were prepared to compare stages of gonadal development
throughout the gonad lobules. Two sections (i.e. transverse and longitudinal)
from three gonad areas (i.e. anterior, central and posterior region of the lobules)
were prepared. Standardization of area gonad sample collection tends to be
difficult due to their market value as a delicacy. When possible, samples were
taken from the central area of the lobules.

Historic Landings Data

The Fisheries Research Laboratory began compiling commercial landings
data in the early 1970's. Landings tickets were completed by cooperating
fishermen, and collected by Laboratory port agents approximately once per
week from fishing centers around the coast of Puerto Rico. Tickets included
information such as fisherman’s name and buyer, date, location, species caught,

653



Proceedings of the 44th Guif and Caribbean Fisheries Institute

and pounds landed. All tickets were searched for dolphin records to compile
information on temporal (seasonal and annual) and spatial variations in
abundance around Puerto Rico. Each record was transcribed to computer and
analyzed by month and fishing port using computer programs (Dbase IH-Plus
and Lotus 123). Total pounds (Ibs) of dolphin fish lIanded were calculated and
plotted for each recorded year (Figure 1). To obtain seasonal variation, total
pounds of C. hippurus landed per month each year were combined and
expressed as percentages relative to the total amount of pounds landed over
nineteen years (Figure 2).

Catch-effort information was rarely annotated on the landings tickets. The
only information available is the total number of tickets reporting dolphin fish
per month and year (Table 1). No consistant format was followed by fishermen
in completing the landings tickets. Very often no clear delineation was made
between daily or weekly catch effort making difficult subsequent calculations of

pounds per trip.

RESULTS AND DISCUSSION
Tournement Survey

The dolphin fish season extends from November to May. To date, there are
18 marine sportfishing clubs around Puerto Rico (Berrios et al., 1989; Mr.
Casellas, PRSA, pers. comm.), seven of which sponser dolphin fish
tournaments. These are in the municipalities of Carolina, San Juan, Arecibo,
Cabo Rojo, Lajas, Patillas, Guayama (Figure 3). During personal
communications with club leaders we found that most records are scattered or
have been lost. An exception is the southwestern Nantical Club of La Parguera
(PNC) in Lajas, which has kept most of their catch-effort records since 1983
(Table 2). Each year this Club holds a famous islandwide dolphin fish
tournament which coincides with the maximum seasonal abundance of bullhead
(big head male)} dolphin fish near its shelf-edge zone (Ramirez, PNC, pers.
comm.). Thses records document the variability of fishing success throughout
the nine year period (Table 2}, Weight composition of landed dolphin fish per
year are represented in Figure 4. In general, most individuais caught during La
Paraguera tounaments range between 10 and 40 Ibs. with scattered specimens
between 50 and 60 Ibs. Table 3 shows caich data from different dolphin fish
tournaments held during 1991 and shows the relatively high fishing success of
La Paraguera compared to other clubs for this year. Interestingly, tournaments
are held between November and January by the north coast clubs and between
April and May by the clubs on the south and southwest coasts.

A total sample of 343 dolphin fish were measured, weighed and sexed.
From a subsample of these gonads, samples were retained for histology. Fork
length (FL) ranged in size from 358-1323 mm (Figure 5 and 6). As previously
reported by Beardsley (1967) and Palko et al. (1982), mean sizes of males and
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Figure 1. Annual total landings (lbs.) over 19 years for Coryphaena hippurus
commercial landings in Puerto Rico. The numbers above each bar are the

number of months for which complete landings records are availible.
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Figure 2. Seasonal variation over a 19 year periodin Coryphaena hippurus
commercial landings in Puerto Rico. The numbers above each bar are the

number of years for which monthly landings records are availible.

656



Non-Peer Reviewed Section

9189 9801 888 089 BYF E/E 182 Y0C LVS Y6EEYZ 619 LEL €2 PSL60265L LLL 86 89) Wns

598  SLL gl d¥l 8L 8% [E Z2€ €F €51 0 00 /f2 00 LL €L ¥O0 SIL ¥I O J3a
LES 0L S9 06 49 ¥ LE 2 €2 9% 00 02 LI 00 O} ¥+ SO 90 Sl 1 AON
0L¥ ¥6 ¥S 9 OF ¥Z 61 61 2 Iy 00 02 L0 2L ¥I 02 1O B8O O} 8 120
1174 W e ¢l S 02 L1 L OL € $0 S2 91 %0 Z0 0 20 SO 00 V0 d3s H
gt 9L 12 B2 ¥I 8L 60 £0 $O SO #0 12 SO <20 +O ¥0 0D #0 0O €0 ony 1
88l S Ly ¢l L 52 ¢c2 I ol 6 €E € ¢0 €¥ 2F ¢ L nr N
1414 YE SL ¥G 68 /L9 22 L1 88 9¢ LI 02 L1 L0 OO0 ZE €} ¥O 00 8} NOPF O
S0L1 SiL ¢el 99 S9 S2 Sk 12 62L vk 99 921 12 ) ¥L vS ¥S LE 00 9F AV W
09, 9L1 00L ¥9 €€ S2 SC LI ¥9 B2 22 ELL 8 O0 €L €2 €9 21 L0 /& HdV
244 06 25 OoF 82 € LI €L ¥#F 91 80 ¥2 0 €0 Ll L0 Si €1 21 €0 HVIN
0929 B6 09 OF 0¢ ¥2 OC ZZ 98 L0 €6 901 § 00 O 8} OC O} 02 22 834
EF6 ¢le OEl 68 2 €2 62 12 69 00 98 ikl 8 00 LE 9L 00O 60 BL 61 NV

WNS o©06 68 88 18 98 S8 B €8 28 I8 09 6L 8L LL 9L SL v.L €L 2L
HV 3 A

'snindely euerydAio) uo ejep Bulurejuco spiodes sBulpue) Jo JequInu [2j0] ‘L 8|qe),

657



Proceedings of the 44th Gulf and Caribbean Fisheries Institute

99 9

23S ULSGQIIE?)

(pianBied ey)
sele

L
sejiped ewefeny ao_.._M:o o

ooy oqen

zanbehep o

O2id O143nd

UosUIY o
o("e|penby

eujjole) Py

UBaOD INUBIY @

99 9 .xm_

Figure 3. Coastal towns with reporied Coryphaena hippurus landings discussed

in the text.
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Figure 4. Weight frequency distribution of Coryphaena hippurus from La
Parguera Nautical Club tournaments. These data are reported using five pound
weight classes.
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Table 4. Total landings of Coryphaena hippurus in Puerto Rico by coastal region
from1986 to 1988.

Coastal Region Total Landings (Ibs.)

Northwest Coast 64,529 Ibs.
North Coast 34,495 Ibs.
Southwest Coast 25,462 Ibs.

females are significantly different (t-test, n=327, p<.01). A log weight-length
relationship was calculated (Log Wt (g)=2.919 (Log FL mm) -4.855, n=332,
r’=0.96) (Figure 7).

Spawning Dynamics

Due to low abundance of dolphin fish during July and August, samples
were not obtained for these months in either 1990 or 1991. A total of 242 gonad
samples from dolphin fish were collected between September 1990 and August
1991 (177 female and 65 male). Evaluation of histological samples of ovaries
suggest that mature females are present throughout much of the year, and 92.5%
(n=147) of the samples were considered mature. The male to female sex ratio is
1:2.7. These results are in concordance with data previously reporied for Puerto
Rico by Erdman (1977). Results based on histological observations of gonad
samples collected between September 1990 and August 1991 suggest a size of
sexnal mawrity of approximately 450-500 mm (FL) (50% criterion) (Figure 8).
Additional fernale samples smaller than 600 mm are needed to more precisely
establish the minimum size of sexual maturation. The presence of more than one
maturation stage of oocytes in the same ovary suggests a multiple spawning
behavior as described by other studies (Gibbs and Collette, 1959; Beardsley,
1967; Goldberd, 1985; Oxenford and Hunte, 1986).

Historic Landings Data

A total of approximately 380, 000 tickets in the Fisheries Statistics Division
(FRL) covers the nineteen years of historic landings data examined. Only 6, §16
of these tickets reported dolphin fish landings (Table 1). Total annual landings
of dolphin fish show wide fluctuations over the 19 years for which records are
available, with greater numbers of landings documented for the early and late
1980's (Figure 1). A total of 561, 435 Ibs. of dolphin fish were reported landed
over this period. Records on seasonal variation of abundance from 1972 1o 1991
indicate two peaks, one in January and a smaller one in May (Figure 2), and
contrasts with a unique peak description of Puerto Rico’s landings suggested by
Cxenford and Hunte (1986), based on their analysis of total landings from all
Puerto Rico locations summed. However, conclusions regarding trends in these
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1990 to August 1991. Class size was chosen at 30 mm intervals.
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data are limited without additional information on fishing effort and the number
of commercial fishermen each year.

Temporal trends in abundance were examined using data from 1986 through
1988. Data were sorted by geographical location and by month. Landings were
summed for each location during the 3 year period. Most landings were reported
from northwest coast {Aguadilla to Rincén) with a total of 64, 529 pounds. The
north coast (Arecibo to Carolina) reported the second highest landings of 34,491
pounds, and the southwest coast (Mayagiiez to Guénica) reported 25,462
pounds. While the absence of effort data limits the conclusions that may be
derived from these data, there is an indication that the north and northwest
coasts of the island account for most of the dolphin fish landings between
December and January, while southwest coast landings are more evenly
distributed throughout the year (Figure 9). Full evaluation of these wends
requires the collection of effort data.

Reganding the proposed two stock population theory (Oxenford and Hunte,
1986), the occurrence of two distinct periods of abundance, one on the north
coast (November to February) and the other on the south coast (April to May), at
least support the hypothesis that Puerto Rico is visited by more than one
population. Detailed examination of the reproductive trends and comparison
between samples collected around Puerto Rico are in progress to further address
this theory.

The importance of marine recreational fishing (MRF) for Puerto Rico and
the U.S. Virgin Islands has already been established by Campos and
Muoifioz-Roure (1987) and Griffith er al. (1988). Similar to Puerto Rico, other
Caribbean islands have documented an increase in their total weight landed by
commercial fishermen (Oxenford and Hunte, 1987). The true economic potential
of MRF for tourist oriented development is stressed in these studies.
Government awareness of the impotance for informed conservation, protection
and management of these resources is needed (Campos and Muiiuz-Roure,
1987). Aquisition of basic biological information on the life cycle and
population structure of pelagic species which periodically frequent Puerto Rico
and the US. Virgin Islands are necessary for planned resource use. The
objectives of the Dingall-Johnson project provide the first step toward a better
understanding of the fisheries resources available in Puerto Rico waters.
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