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ABSTRACT

A total of 13,620,481 pounds (6,178 metric tons) of fish and shellfish were
reported in Puerto Rico during 1998-2001. The mentioned landings have a market
value of approximately $27,407,302. The most inportant fish group, in terms of
percentage of total pounds landed (fish and shellfish), for 1998 - 2001, were the
deep water snappers (mainly Lutjanus vivanus and Etelis oculatus) 9 %, yellowtail
snapper (Ocyurus chrysurus) T %, lane snapper (Lutjanus synagris) 7 %, mackerel
species (Scomberomorus cavalla and Scomberomorus regalis) 5 %, various species
of tuna 5 %, various species of grunts mainly the white grunt (Haemulon plumieri)
4 %, dolphinfish (Coryphaena hippurus) 4 %, groupers, principally red hinds
(Epinephelus gurtatus), reported 4 %, parrotfishes 3 %, and various species of
trunkfish 3 %. The most important of the shellfish species were the spiny lobster
(Panulirus argus) accounting for 9 % of total reported landings, and the queen
conch (Strombus gigas) 8 %.

The gear type which accounted for the highest percentage of landings by weight
of the total catch during 1998-2001, were lines (hand line, troll line, long line and
rod and line) with 40 %. Lines were followed by traps (fish pot and lobster pot)
with 24 %, nets (beach seine trammel net, gill net and cast net) with 21 % and diving
(skin and SCUBA) with 14 %. Other gears were < 1 % of the total landings
reported.

Highlights of the biostatistical data for most caught species in Puerto Rico’s
fishery will be discussed.
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Description de las Estadisticas de la Pesca Artesanal in Puerto
Rico 1998-2001

Un total de 13.678.567 libras (6.204,6 toneladas métricas) de pescados y de
crustaceos fue divulgado en Puerto Rico durante 1998-2001. Los aterrizajes
mencionados tienen un valor comercial de $26.946.777. Los grupos mas
importantes de los pescados de términos del porcentaje de las libras totales
aterrizadas (fos pescados y los crusticeos incluidos) para 1998-2001, eran el snapper
de rabo amarillo (chrysurus) de Ocyurus el 9 %, los snappers profundos del agua
(principalmente vivanus de Lutjanus y oculatus de Etelis) el 7 %, 1a especie de la
caballa{cavalla de Scomberomorus y los regalis del 8.} el 5 %, varia especie del atin
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el 5 %, dolphinfish (hippurus) de Coryphaena el 4 %, varia especie de los groupers
{principalmente guttatus de Epinephelus) el 4 %, varia especie de parrtofishes el 3
% y varia especie del trunkfish el 3 %. Aterrizado més por los crustéceos del peso
era la langosta espinosa (Pamulirus argus) el 9 % y conch de la reina (gigas) de
Strombus el 7 %. Los resultados de los aterrizajes de la especie por el engranaje y
por ia costa serdn demostrades y discutidos. También, los toques de luz de los
resultados biostatistical de los datos para la mayoria de las especies cogidas serdn
discutidos en este papel.

PALABRAS CLAVES: Industrias pesqueras en reducida escala, estadistica de
industrias pesqueras, Puerto Rico.

INTRODUCTION

The Fisheries Research Laboratory (FRL) of the Puerto Rico Department of
Natural and Environmental Resources {DNER) monitors the commercial landings
of fish and shellfish in Puerto Rico. The Fisheries Statistics Program (FSP) was
implemented in 1967 under the Commercial Fisheries Research and Development
Act of 1964 (PL. 88-309) to collect data on the commercial fishery. Currently, this
project is supported by the NOAA/National Marine Fisheries Service (NMFS)
through the State/Federal Cooperative and Interjurisdictional Fisheries Programs and
the DNER.

The objective of the Puerto Rico Fisheries Statistics Program is to maintain
reporting services on the commercial finfish and shelifish resources of Puerto Rico,
as well as manage and disseminate the fisheries statistics through coordination of
activities between NMFS, FRL/DNER and other interested groups. The principal
goals of this program are:

i) Collect landings data from the island of Puerto Rico ensuring coverage of

all coastal municipalities and their major fishing centers.

ii) Determine the tota} weight of principal finfish and shellfish landed in

Puerio Rico each month.

iif) Determine the ex-vessel value of principal finfish and shellfish species

landed in Puerto Rico each month,

iv) Manage, correct, evaluate, summarize data and prepare semiannual and

annual performance reports.

v) Collect and analyze biostatistical data of the Puerto Rico’s commercial

fishery.

PROCEDURES

Commercial Landings Data
Commercial fishery landings data were collected from Puerto Rico’s fishermen,

fish buyers and fishing associations, whom voluntarily cooperate with the FSP. Four
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port samplers and the principal investigator visited the 42 coastal municipalities
including the islands of Vieques and Culebra, and the 88 identified fishing centers.
The data collected from January 1998 - December 2002 are presented in this paper.
Efforts were made 1o collect the following data: fishing date, name of fish buyer,
fisherman and/ot helper {to avoid data duplication), municipality; fishing center
{municipality landing area); number of trips; gear type; fishing effort (hours spent
fishing); weight in pounds by species or taxonomic family; market value to the
fisherman (price in U.S. doilars/pound); maxiroum and mintmum fishing depth and
fishing area. Trip tickets were completed using species common names and identifi-
cation was possible by using an amended version of the bilingual technical report
“"Common Names of Fishes in Puerto Rico" (Erdman 1987). A numerical system of
species identification was developed to correspond with species codes used in
Erdman's publication. Fishermen usually landed fishes in the round (mot
eviscerated), except deepwater snapper and large grouper that they usually landed
gilled and gutted. Lobster, oyster and octopus were also landed in the round, and
conch weights included meat only. Land crab statistics were reported in number of
dozens with each dozen assumed to produce 1 1b. of meat. Some landings were
reported as one of four classes of fish (first, second, third and "trash” fish) reflecting
their market value: "trash” fish are perceived to have little or no market value.
Classification varied somewhat by region but the following descriptions were used
to characterize each class broadly: first class fish included large snapper, grouper,
grunt, trunkfish and hogfish; second class included small snapper and grouper,
parrotfish, goatfish, and triggerfish; third class included smailer individuals of
second class fish and large squirrelfish. The "trashfish" category included butterfly-
fish, angelfish, surgeonfish, small squirrelfish and small fishes of a large number of
species (Matos-Caraballo and Sadovy 1990).

Catch per unit of effort (CPUE) was evaluated for landings data by calculation
of total pounds per trip, making a subsample by month, using only those landings
trip tickeis that clearly indicated a single trip.

Landings data was entered in computer, using Microsoft FoxPro 2.6, checked
against the original landing trip tickets, corrected and analyzed using Microsoft
FoxPro 2.6 and Microsoft Excel. All data presented in this report are raw data. As
in previous years {1988-97} a correction factor was used in calculations to cormrect
for under-reporting. The correction factor was expressed as the percentage of
fishermen that regularly cooperated with statistics divided by the total number of
active fishermen in the Istand of Puerto Rico. A total of 1,758 commercial
fishermen were active during 1994 - 1997 (Matos-Caraballo 1996). The comrection
factor for 1998 and 1999 was 78 %, for 2000 was 57 % and for 2001 was 68 %.
Correction factors before 1989 are discussed in Mates-Caraballo and Sadovy (1990;
1991) and Matos-Carabalio (1992; 1993; 1995; 2001).

Commercial Biostatistical Data
Biostatistical data of finfish and spiny lobster were collected by port agents,
Each individual was identified by species to determine catch composition. Finfishes
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were measured in fork length (FL) and spiny lobster in carapace length (CL), both
in millimeters (mm), and weighed in grams. Data were recorded on data sheets
form. The form was designed to facilitate entry and processing of effort data.
Biostatistical data were entered in Trip Interview Program (TIP) developed by
NMFS Southeast Fishery Science Center. Later, the data stored in TIP was
converted to FoxPro and analyzed using Microsoft Excel. The data collected
include date, name of fisherman, fishing area, depth, gear, species, length, weight
and effort by gear type. When possible, sex and gonad stage were visually inspected

RESULTS

Commercial Landings Data

In Puerto Rico during 1998, it was estimated that a total of 4,427,467 pounds
of fish and shelifish were landed, with a market value of $8,946,870 (using the
correction factor of 78 %). During 1999, it was estimated that a total of 4,265,435
pounds of fish and shelifish were landed, with a market value of $8,795,880 (using
the correction factor of 78 %). For 2000, it was estimaied that a total of 5,756,130
pounds of fish and shelifish were landed, with & value of $11,793,159 (using the
comrection factor of 57 %). In 2001, it was estimated that a total of 5,233,859
pounds of fish and shellfish were landed, with a value of $10,800,657 (using the
correction factor of 68 %). The correction factor of 78 % of total fishermen
cooperating with the Program in 1998-99 is the highest since 1988 when 56 % of
fishermen cooperated.

Reported data show that from January-December 1998, a total of 3,453,424
pounds were reported, in 1999 was a total of 3,327,039 pounds were reported, for
2000 a total of 3,280,994 pounds and for 2001 2 total of 3,559,024 pounds (Table

1).

A total of 32,839 trip tickets were collected during 1998, 35,545 throughowt
1999, 38,887 for 2000 and 41,949 for 2001. Landings were principally comprised
by five species of shellfish and 45 groups of species or families of finfish, although
atotal of 155 finfish groups and/or species and 10 shelifish species were reported by
fishermen.

A total of 13,620,481 pounds (6,178 metric tons) of fish and shellfish were
reported in Puerto Rico during 1998-2001. The mentioned landings have a market
value of approximately $27,407,302. The most important fish group, in terms of
percentage of total pounds landed (fish and shellfish), for 1998-2001, were the
deepwater snappers (mainly Lutiamus vivanus and Etelis oculatus) 9 %, yetlowtail
snapper ( Ocyurus chrysurus) 7 %, 1ane snapper (Lutjarnus synagris) 7 %, mackerel
species (Scomberomorus cavalla and Scomberomorus regalis) 5 %, various species
of tuna 5 %, various species of grunts mainly the white grunt (Haemuion plumieri)
4 %, dolphinfish (Coryphaena hippurus) 4 %, groupers, principally red hinds
(Epinephelus guttatus), reported 4 %, parrotfishes 3 %, and trunkfishes 3 % (Table
1). The most important of the shellfish species were the spiny lobster (Panulirus
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argus) 9 % of total reported landings, and the queen conch (Strombus gigas) 8 %
(Table 1).

Table 1. Landings reported by species and coast in Puerto Rico during 1998 - 2001

Rl 1 200 2004
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Matos-Caraballe (2001) observed that during 1993 - 1997, several fish and
shellfish species that in the past were usually discarded by fishermen, have gained
commercial importance. These species did not have market value years ago, now
are easily sold at reasonable prices, During 1998 - 2001 this trend was observed.
For example, Table 1 shows that the squirrelfish (e.g. Holocenirus ascensionis and
H rufus) was sold in 1997 at an average price of approximately $1.29 per pound.
Shellfish species in the same situation are marine crabs, Carpilius corallinus, and
Mythrax spp were sold at approximately $3.00/pound. On the other hand, species
that have no market in Puerto Rico, Acamthurus spp, Holocanthus ciliaris,
Pomacanthus arcuatus, and P. paru are fished in the municipality island of Vieques,
to be sold in the market of Saint Croix, USVIL

The gear types (as defined in Matos-Caraballo and Torres-Rosado 1989), which
accounted for the highest percentage of landings, by weight during 1998-2001, were
lines (hand line, troll line, long line and rod and line together) taking 40 % of the
total catch (Tables 2-5). Lines were followed by traps (fish trap and lobster trap)
taking 21 % of the total reported catch {Tables 2-5). Traps were followed by nets
(beach seine, gill net, cast net and trammel net) that accounted for 20 % of the total
reported catch (Tables 2-5). Nets were followed by diving (skin and SCUBA), this
gear class fished 19 % of the total reported caich (Tables 2-5).

During 1998 - 2001, prices varied markedly by municipality (Table 6). For
example, in 1999, the lowest average price per pound for fish and shellfish was
obtained on the north coast, in the municipality of Isabela at $1.18, and the highest
average price was obtained in the south coast, in the municipality of Patilias with
$3.17/pound in 2001 (Table 6). The most productive of the 42 municipalities
during 1998-2001, was Cabo Rojo accounting for 18 % of the total landings, by
weight (Table 6). The west coast, reported 34 % of the total weight, being the most
productive, followed by the south, 32 %, the east, 21 % and the north, 13 % (Tables
6).

From a total of the trip tickets collected during 1998-2001, approximately 82
% clearly indicated that the catch referred fo a single fishing trip {(number of trips =
1). A subsample of these data by month was made. Fishing trips are generally of
a half-day duration. The CPUE for landings was 54 pounds per trip (ppt) in 1998,
53 ppt in 1999, 71 ppt in 2000, and 68 ppt in 2G01.
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and by gear in Puerto Rico during 1998
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Table 3. Landings reported by species and by gear in Puerto Rico during 1599
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Table 4. Landings reported by species and by gear in Puerto Rico during 2000
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Table 5. Landings reported by species and by gear in Puerto Rico during 2001
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Table 8. Landings reported by municipality and by coast in Puerto Rico during 1898
- 2001

1988 1889 2000 2001
LOGATION FOUNDS [P/P~  {POUNDS [P |POUNDS [P |POUNDS 1P
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Paftuel 53129] 2,43 §3,808] 2.16 88.427] .08 69,042} 326
Guayenilia 21,920) 142 s4.088] 1.08 60,004 1.13 69,747] 153
Guanica 124.003] 2.01 157003 1831  247.003] 1.75 107,003] 2.42
Lajas 215003 1.81 243500] 178 ]  zr1,003] 1.85 169,003] 199
WEST 1340418 181 | 1,166148] 186 | 1.031.248( 187 000.502] 214
Cabo Rojo 755003] 202 | 828000 216 ] 545.003) 2.18 491082| 227
Mayaguez 105,003f 178 | 107.003] 186 sa 543 1.88 87,763 204
Ahageo 89,316] 247 34.524] 229 45625] 2.14 44,8471 268
Rincon a8385) 1.82 108,003 2.00 121,003 1.84 122,003| 258
Aguads sa,73al 151 T0,612[ 1.41 78,871 1.81 06 824 1.71
Aguadilla 238003] 123 | 210003] 133 145003 143 157,003 154
TOTAL 3453424] 168 | 3327000 152 | 3280804 201} 3880024 227
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Commercisl Biostatistical Data

A total of 53,027 individuals caught by commercial fishers were measured and
weighed during 1998-2000. Sex determination of fishes in the field has been difficuit
due to the reluctance of fishermen to permit this activity, and the general limitation
in available time for measuring samples, and difficulties in assessing any but the
ripest individuals, for sex.

The species most frequently measured frorn 1998 - 2000 were: Ocyurus
chrysurus, Haemulon plumieri Lutionus synagris, Panulirus argus, Epinephelus

Sulvus, Epinephelus guttatus, Sparisoma chrysopterum, Luljanus vivanus,
Sparisoma viride and Scomberomorus cavalla..

Figuerola et. al, (1998) indicated that Ocyurus chrysurus females reach
Minimum Size of Sexual Maturation (MSSM) at around 248 mm FL and males at
224 mm FL. During 1998 - 2000, approximately 15 % of O chrysurus individuals
were taken below 224 mm FL.

Panulirus argus has been protected under federal and local government
management plans, for approximately the last 18 years. These management plans
prohibit the capture and/or possession of P. argus below 89 mm (3.5 inches) of
carapace length. During 1998 - 2000, approximately 18 % of the total individuals
sampled by FSP were taken below the minimum legal size (MLS).

Epinephelus guttatus is the most abundant grouper species reported in Puerto
Rico. Sadovy et. al. (1994) studied E guttatus from 1987 - 1992, reporting that
MSSM is 215 mm FL. E. guttatus taken below 215 mm FL, were approximately 3
% of the biostatistical samples during 1998 - 2000,

Figuerola (1991) reported that Lutjanus vivanus females reach MSSM at 410
mm FL. Biostatistics data of 1998 - 2000 show that approximately 97 % of total
individuals of L. vivanus (males and females) were taken below the MMS of 410

mum.

DISCUSSION

Commercial Landings Data

The most reported groups by weight in the commercial fisheries landings for
1998 - 2001, showed that snappers, grunts, groupers, parrotfishes, mackerels,
dolphinfish and trunkfishes. Reported commercial landings data reported have been
around two millions pounds per year from 1987 - 94 (Matos-Caraballo in press).
Since 1995, 96 and 97, an increase has been observed in the number of fishermen
that cooperated with the FSP, resulting in 3.7, 3.6 and 3.8 millions pounds reported,
respectively. Stability of this landings reports were consistent for 1998 - 2001.
Approximately a total of 400 more commercial fishermen cooperated with FSP
during 1997 than 1994. One possible reason to explain the increased landings
reported might be due to an increase in the number of fishermen cooperated with the
FSP during 1995 - 1997. This increase in participation probably occurred because
the PRDNER. and the Puerto Rico Department of Agriculture have provided
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economical help to fishermen who cooperate on a regular basis to the FSP. Usually
acertification from FSP isrequired. When we compare the landings reported in late
1970s and early 1980s (around 5 million-7 million pounds), with the reported
landings of 1987 - 1997, an indication of overfishing is observed.

Another symptom of overfishing was observed in several species discarded by
fishermen in the past that now have become commercial species (¢.g. Holocentrus
ascensionis, H. rufus and Acanthurus spp.). These species are now marketable due
to the decrease in landings of preferred species, and an increase in the demand of
more fresh fish products.

The fish market of Saint Croix USVI purchase the Vieques landings of
Acanthurus spp, Holocanthus ciliaris, Pomacanthus. arcuatus, P. paru and many
juvenile reef fish species. The mentioned species are subject to severe fishing
pressure.

The municipality of Cabo Rojo and the west coast have continued to be the
most productive municipality and coast respectively since 1972 (Weiler and Suirez-
Caabro 1980, Collazo and Calderén 1988, Matos-Caraballo and Sadovy 1990 and
1999, Matos-Caraballo 1993, 1995, 1997). However, the west coast has shown a
tendency to decrease the percentage of total landings reported from 52 % in 1983
10 37 % in 1997, and 34 % in 1998 - 2001. For years 2000 and 2001 the south
coast reported more landings that west coast for the first ime since 1972. Cabo
Rojo shows the same tendency (Table 6). Biostatistical data of FSP indicate that the
fishing resources in the west coast are overfished (Matos-Caraballo in press). The
mentioned tendencies are evidence of the need of effective management and
enforcement to preserve the fishing resources of Puerto Rico.

Pots continued to show a decreasing trend in their catch percentages since 1982
(Matos-Caraballo and Sadovy 1990 and 1991, Matos-Carabalto 1992, 1993, 1995,
and 1997), when fish traps alone caught 71.2 % of the total pourds reported
(Collazo and Calderén 1988) to 24 % during 1994 - 1997, and contnues decreasing
to 21 % for the period of 1998 - 2001, On the other hand, an increasing trend was
observed in the percentage of reported landings taken by ali lines combined, when
compared with 1982, in which the percentage was 12.4 % (Collazo and Calderén
1988) to 44 % during 1994 - 1997, 40 % for the period of 1998 - 2001. Nets have
shown a similar trend. For example, the gill nets and trammel nets caught 2.7 % in
1982 (Collazo and Calderdn 1988), while in 1998 - 2001 they caught 20 %. Young
fishers were observed using SCUBA divers. They are very active, fishing 4-5 days
per week and their main target are conch and lobsters. The diver gears reported 19
% of the landings during 1998 - 2001.

Average annual catch per unit effort (CPUE} in was estimated to be 63ppt -
80ppt during 1994 - 1997, for 1998 - 2001 was reported 53 - 71ppt. Collazo and
Calder6n (1988) mentioned that during 1979 - 1982, the CPUE for the vessels of
21-25 ft was 122.74 pounds/trip. It was observed that vesse} over 30 feets length
have almost disappeared from the Puerto Rico’s commercial fishery. This is another
evidence of the overfishing symptoms of Puerto Rico’s fishery resources.
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Commercial Biostatistical Data

The commercial biostatistical for L. vivanus data indicates that the Puerto Rico
fishery resource is overfished. P. argus in Puerto Rico has a minimum legal size of
89 mm carapace length. During 1994 - 1997, a total of 36 % of P. argus sampled
was caught below minimum legal size. However, for the period of 1998 - 2000,
only 18 % of P. argus were caught before minimum legal size. This improvement
occurred probably due to effective enforcement by the FMP and because this
resource has a strong resilience to a high fishing pressure.

CONCLUSION

In 1979, reports of landings in Puerto Rico recorded 7,212,000 pounds of fish
and shellfish. During the decade of the eighties, landings decreased consistently,
During 1995 - 2001, reported landings ranged betweenr 3.2 million and 3.8 million
pounds of fish and shellfish. The vessels of >30 foot length have been diminishing.
The Puerto Rice Fishery Census is in process and probably will resuit in a decrease
of 500 commercial active fishers compared to the 1996 commercial fishery census.
Landings information has shown that several fish and shellfish species that fishermen
discarded in the past because they did not have market value are now easily sold.
These species now have market value because of the decreased landings of the
{raditional vatuable species. Another symptom of overfishing is evidenced in the
CPUE data. During 1979 - 1982, average pounds per trip was 122,73 and in 2001,
it had declined to 68 pounds per trip.

Another set of problems associated with the fishery resources is observed thru
biostatistical data, which show that L vivamus are consistently taken below the
-MSSM. P. argus is protected by FMP that scems to be working, although this
species is under heavy fishing pressure.

After the analysis of these facts, it is concluded that during 1998 - 2001, several
fishery resources in Puerto Rico have continued to decline, despite an increase in the
number of landings reported, due 1o an increase in the number of fishermen that
cooperates with FSP. The information presented in this report urges the need for
measures to protect the fishery resources of Puerto Rico, including the improvernent
of the enforcement of the existing fishing regulations and Fishery Management Plans.
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