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I. INTRODUCTION AND HISTORY Qf MANAGEMENT 
, , 

, The fishery Management Plan for the Shallow-Water Reef Fish 
Fishery of Puerto Rico and the U.S. Virgin IslandS (FMP), 
prepared by the Caribbean Fishery Management Council (Council) 
under the authority of the Magnuson Act, became effective in 
September 1985. The EMP established a management program for 
shallow-water reef fish resources within the exclusive economic 
zone (EEZ) of the Council's area of jurisdiction. Because the 
preponderance of fishery resources occur in waters under the 
authority of the Commonwealth of Puerto Rico and the Territory of 
the U.S. Virgin Islands, the management program was extended to 
the shoreline with agreement that the island governments would 
adopt compatible regulations. Some regulations are yet to be 
fully implemented. 

The initial regulations, designed to rebuild declining reef I 
fishes, established: (1) a minimum mesh size of 1.25 inches for 
fish traps; (2) requirements for degradable panels and door 
fasteners on traps; (3) a prohibition against hauling or 
tampering with another person's traps without written permission 
of the owner; (4) a vessel and gear identification system; (5) a 
prohibition on using poisons, drugs, other chemicals or 
explosives for taking fish in the management unit; (6) 
incremental size limits for Nassau. grouper (Epinephelus striatus) 
and yellowtail snapper (Qcyurus chrysurus); and (7) a spawning 
season closure for Nassau grouper. 

In Novembel:' 1990, A:mendment 1 to the FMP: (1) prohibited'the 
harvest or possession of Nassau grouper; (2) provided for the 
annual closure to all fishing at a red hind (Epinephelus 
guttatus) spawning aggregation area in the EEZ southwest of St. 
Thomas; (3) defined overfishing for reef fish; (4) revised the 
Habitat section of the FMP; (5) increased the minimum allowable 
mesh size for fish traps to 2.0 inches ef.fective September 1991; 
and (6) provided for the collection of socio-economic information 
under existing state/federal agreements. These measures were 
designed to guard against continued declines of Nassau grouper 
and red hind resources and to increase escapement of juveniles 
and smaller reef fishes from traps. The mesh size increase 
proposed for fish traps was later reduced to 1.5 inches to 
minimize economic impacts on the industry, while studies were 
.conducted within the management area to more thoroughly evaluate 
the effectiveness of various mesh sizes and shapes. This 
adjustment, made under a framework provision in the EMP, provides 
additional protection to the resource over the previous 1.25-inch 
mesh size requirement. At the same time, escape panel 
requirements also were specified for the various allowable mesh 
sizes, and jute twine, no greater than 1/8 inch in diameter, was 
prescribed as the only acceptable fastening material for panels . 
Also, provisions for utilizing the access door as one of the 
required panels were described. The escape panels are designed 
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to prevent continued fishing and subsequent mortality of fishes 
by traps that are lost (ghost traps). 

II. PROBLEMS REOUIRING PLAN AMENDMENT AND MANAGEMENT QBJECTIVES 

PROBLEMS: 

The actions proposed in Amendment 2 address continuing and 
growing concerns by the Council over scarce resources, the need 
to protect important species when they aggregate for spawning, 
and the need to extend protection to other reef-associated 
species not presently in the management unit. Qf some 350 
species of shallow-water teef fish in the Caribbean, about 180 
are landed throughout the region and collectively comprise the 
most important fishery in the islands. The management unit 
currently includes the 64 most commonly landed species that 
dominate the catch from the shoreline to the edge of the insular 
platform. At greater depths at the edge of the platform, another 
fishery occurs -- the deep-water reef fish fishery. 

Initially, the council anticipated developing a separate FMP 
for the deep-water reef fish complex; however, the Council 
decided that it would be more practicable and economical to 
incorporate those species into a single management unit for all 
reef fish. Distribution of some of the species overlaps with the 
shallow-water reef fishes, although they are more abundant as 
adults in deeper waters. Restrictive measures are not envisioned 
initially for deep-water species due to lack of data on the 
status of their populations; however, including them in the 
management unit permits regulatory action if necessary. 

A large number of juvenile reef fishes and other small reef
associated species are taken by the marine aquarium trade 
industry. A decline in abundance has been noted for some of the 
more desirable species in certain localities. The ecological 
effects of their removal are unknown, and some of the most widely 
used collecting methods employ chemicals that damage the reef 
habitat and inflict mortality upon associated fishes and 
invertebrates. Expanding the management unit to include marine 
aquarium species would obviate the need for another separate FMP 
and provide a mechanism to initially manage this select group of 
fishes under the existing drug and chemical harvest restriction. 
Harvest of certain species either could be regulated or 
prohibited as necessary. These adjustments would require 
Changing the title of the FMP, expanding the management unit, and 
updating the FMP to describe the fisheries incorporated. Marine 
aquarium invertebrate species will be included in the Coral FMP, 
which currently is under development. 

Following collapse of the Nassau grouper resource, the red 
hind became an important species in the fishery: however, 
statistics show a decrease in the number of young fish in the 
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population AS concluded by the Stock Assessment Group 
(Appeldoorn, et al., 1992). A copy of the Reef Fish stock 
Assessment Report is contained in Appendix II. Whenever 
possible, the council relies upon closing aggregation sites 
during spawning seasons to enhance reproductive capacity. Most 
species that aggregate during the spawning season are highl~ 
vulnerable to capture at that time. Allowing mature individuals 
the opportunity to spawn is important to reverse declines in 
abundance. Even some fishermen haVe requested closure of .. 
spawning aggregation areas for red hind. A spawning aggregation 
area off St. Thomas, described and closed during the 1989-90 
spawning season (December-February) by emergency action, has been 
closed during each successive spawning season under Amendment 1. 
Two additional red hind spawning areas are being considered for 
closure under Amendment 2. 

A pronounced decline in the abundance of jewfish 
(Epinephelus itaiaral has been noted throughout the management 
area and may extend throughout the Caribbean Basin. Similar 
declines in the Gulf of Mexico and off the south Atlantic coast 
of the U.S. led to a total prohibition on jewfish harvest in 
those areas. The Council believes that the jewfish should be 
protected throughout its range. The species appea=s to be scarce 
~herever it occurs and has unique biological characteristics that 
make it highly susceptible to overfishing. The U.S. Virgin 
Islands government has listed jewfish as a protected species, and 
prohibits its take in Territorial waters. 

OBJECTIVES: 

The basic objectives of the FMP are unchanged by this 
amendment, except they are extended to maintain deep-water reef 
fishes and marine aquarium fishes at levels that sustain adequate 
recruitment to replenish the populations. The states are 
requested to institute mandatory permitting and reporting 
requirements for fishing in both state and federal waters to 
obtain data on catch/effort relationships of species in the 
management unit. These dat~ would be used to assess stocks, 
monitor population trends, and to restore and maintain stocks at 
optimum levels. Permits also would provide a sampling universe 
in the event some type of limited access program is considered 
for the future. Information collection on the marine aquarium 
trade should be expanded through the Puerto Rico Department of 
Natural Resources to obtain data on exports from Aquadilla and 
Ponce airports. 

III. HANAGEMENT MEASURES 

CAl Management Unit. 

Deep-Water Reef Fish: The deep-water fishery, primarily for reef 
fish, ranges from the outer reaches of the shallow-water fishery 
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(£g. 40 fathoms) seaward to depths up to about 300 fathoms. 
Fishes inhabiting the deep-water reef areas and slopes 
characterized by rocks, ledges, and corals generally are 
prosecuted with heavy duty traps and by electrically powered 
reels: bottom longlines are deployed to a limited extent. 
Appeldoorn, et al. (1992) reported that landings of all demersal 
~ishes in Puerto Rico declined from a peak of 2,402 metric tons 
(mt) in 1979 to 519 mt in 1990. During that same period, deep
water snappers, in aggregate, declined from 340 to 80 mt. 

Thirteen species currently not listed in the shallow-water 
reef fish management unit are major components of the deep-water 
landings and .should be added .to the management unit (Erdman, 
1979). One other species (tiger grouper) is added at the 
suggestion of the scientific and statistical Committee (SSC) and 
Advisory Panel (AP) to the Council. Six species of snapper 
(Lutjanidae), black snapper (Apsilus dentatus), queen snapper 
rEtelis oculatus), blackfin snapper (Lutianus buccanella), silk 
snapper (Lutjanus vivanus), wenchman (Pristipomoides 
aguilonaris), and vermilion snapper (Bhomboplites aurorubens): 
four species of grouper (Serranidae), yellowedge grouper 
(Epinephelus flavolimbatus), red grouper (Epinephelus morio), 
misty grouper (Epinephelus mystacinus), and tiger grouper 
(Mycteroperca tigris): two jacks (Carangidae), greater amberjack 
(Seriola dumerili), and almaco jack (Seriola rivoliana): and two 
tilefishes (Malacanthidae), .blackline tile fish (Caulolatilus 
cyanops), and sand tilefish (Malacanthus plumieri) are taken. 
predominantly in deep waters and should be included in the 
management unit. Including these species in the management unit 
will allow the Council to take appropriate management action as 
necessary to conserve or restore important components of the reef 
fish fishery. Other species in the deep-water fishery also are 
taken in the shallow-water fishery and are included in the 
management unit already. The most important of these are: dog 
snapper, mutton snapper, lane snapper, yellowfin grouper, Nassau 
grouper, coney, red hind, ~lack jack, and squirrel fish. Table lA 
(Appendix I) provides a complete listing of the revised 
management unit depicting the overlap of deep-water and shallow
water species. 

Marine Aquarium Trade Fishes: A preliminary description of the 
marine aquarium trade was compiled by the Puerto ~ico Department 
of Natural Resources, Fisheries Research Laboratory, for the 
Caribbean Fishery Management council (Sadovy, 1991, unpublished 
manuscript). That report provides a description of the marine 
aquarium organism trade in Puerto Rico, the U.S. Virgin Islands, 
and other areas, including harvest methods, collection areas, 
handling and shipping, as well as a description and list of the 
most commonly collected species. The report, used as a source 
document for the management options considered, is appended 
(Appendix II). A list of the important finfishes has been 
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extracted from that report for inclusion in the management unit 
(Table 2A, Appendix I). 

Export of marine organisms for the aquarium trade began £S. 
1970 in Puerto Rico, and 49 species appeared on the export 
availability list in the early 1970's. The United States is the 
chief importer. Until recently the trade was small, but over the 
last two to three years collection and export "activity has" 
increased. The trade and shipping lists for 1990/91 indicate that 
over 150 species of fish and invertebrates were exported from 
Puerto Rico. Increased export activity is attributed to a 
combination of increased demand for marine aquarium organisms, 
improved air transport facilities, "and increased restrictions on 
Florida-based collectors. Since the aquarium trade fishery is 
not specifically regulated and since the number of individuals of 
certain species harvested in the marine aquarium trade fishery 
appears to "be declining, unrestricted harvest has become a 
growing concern of the Council. Many of the species collected 
are young of those that are valued as adults in other fisheries, 
some of which are regulated. Appropriate restrictions for other 
species would have to be addressed as necessary following data 
collection and analysis. 

About 100 people are engaged in the marine aquarium trade in 
Puerto Rico and a much smaller number in the U.S. virgin Islands. 
Most collectors are exporters; however, some collectors sell to 
exporters or to local pet shops. Currently, there are about six 
export businesses in Puerto Rico with a similar number involved 
in intra-island trade. 

Major collectors have their own equipment, and collect from 
3-4 days to 7 days a week depending on weather and demand. 
Collectors visit specific areas and generally rotate collecting 
sites to avoid overfishing an area. Collection is commonly by 
SCUBA down to 20 meters but occasionally to 40 m for certain 
species; mask and snorkel are commonly used in shallow waters. 
The most frequent collecting gears are nets (barrier, gill, drop 
or cast nets, and dip nets), small mesh (1/4 - 1/2 inch) fish 
traps, slurp guns, and chemicals, such as "Quinaldine" (2-methyl
quinoline), chlorine, formaldehyde, and gasoline. 

A total of 105 species or species groups of fishes appeared 
on trade lists and shipping lists from Puerto Rico in 1990/91 
(Table 2A, Appendix I). Eighty-three species of fishes were 
noted as exported, while seven species, or families, accounted 
for over 70\ of the total fish export. In order of decreasing 
numbers these were: royal gramma, Gramma loreto; yellowhead 
jawfish, Opisthognathus aurifrons; assorted wrasses, Labridae; 
rock beauty, Holacanthus tricolor; assorted blennies, Blenniidae; 
queen triggerfish, Balistes yetula; and French angelfish, 
Pomacanthus~. other species, such as queen angelfish 
(Pomacanthus ciliaris), blue chromis (Chromis cyanea), and pygmy 

5 



• 

angelfish (Centropyge ~), are less numerous but in high 
demand. At least 20 to 30 species taken in the marine aquarium 
trade also are valued as food fish. Some of these are highly 
prized as aquarium fish, notably rock beauty, French angelfish, 
and queen triggerfish; while others are being protected from 
overfishing as adults, such as red hind and possibly other 
serranids. A wide variety of invertebrates, including corals, 
also are exported. The aqUarium fish trade is not specifically 
regulated and, in Puerto, Rico, exporters are not required to be 
licensed and collectors are not treated as commercial fishermen. 
No information is available on the volume of intra-island trade. 

For shipping, animals are packed in plastic bags filled with 
oxygenated ,seawater and placed in heavy duty cartons. In Puerto 
Rico the majority are air freighted from San Juan, Aquadilla, and 
possibly Ponce, however, occasional export reportedly occurs 
through the postal system (Federal Express) and United Parcel 
Service. Air shipments are inspected by personnel of the Puerto 
Rico Department of Natural Resources and the U.S. Division of 
Fish and Wildlife Services at the Luis Hunoz Harin airport in San 
Juan. On average, nine shipments a week leave Puerto Rico or 
5,184 boxes per year containing an estimated 160,704 organisms. 
This translates roughly to the reported number of grouper (the 
predominant fish) landed annually by the commercial fishery in 
Puerto Rico. These estimates do not include shipments from 
Aquadilla or Ponce airports, the postal service, or intra-island 
trade. 

Management Measures Adopted and Those Considered but Rejected by 
the Council. 

bdopted Measure 1. Expand the management unit to include the 
most important components of the deep-water reef fish fishery. 

Discussion: 

Incorporating the major components of the deep-water reef 
fish fishery into a single reef fish management unit with the 
shallow-water fishery is appealing from a cost standpoint and 
because of the interrelationship between the two fisheries. 
Although the deep-water fishery is of less importance than the 
shallow-water fishery in terms of effort and land~ngs, it 
includes one of the most economically valuable species, the silk 
snapper, Lutianus vivanus (Hat os and Sadovy, 1990): there is 
concern 'over silk snapper because more than 90 percent of the 
individuals harvested are less than minimum size of sexual 
maturation (Hatos, 1992). However, the relative importance of 
the two fisheries makes justification of a separate FHP for deep
water reef fish difficult. The cost of preparing a separate FMP 
would likely approach the cost of the present FMP (£A. $200,000); 
whereas, added costs of consolidating the two complexes would be 
Einor. Expanding the management unit to include the major 
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components of the deep-water fishery aiso will extend the 
manaqement area; and future costs would be commensurate with 
additional management measures that may be required eventually. 

Rejected Measure lAo Do not incorporate deep-water reef fishes 
into the management unit (status quo). 

piscussion: 

Species that are not included in an FMP cannot be managed 
under the Magnuson Act. Therefore, in the event that problems 
develop with species in the deep-water reef fish complex, 
sUbstantial biomass decline and losses to fishermen could accrue 
before management action would be possible. It could take two 
years or more to develop a separateFMP, or a year or more to 
prepare and process an amendment to incorporate the appropriate 
species into the shallow-water reef fish FMP. Time lost in 
management translates into monetary losses to fishermen in the 
long term, and such delays could add years to the amount of time 
required for resource recovery. 

Rejected Measure lB. Develop a separate plan for managing the 
deep-water reef fish fishery. 

Discussion: (Reference discussion under Preferred Measure 1.) 

Adopted Measure 2. Expand the management unit to include marine 
aquarium fishes (invertebrates would be managed under the Coral 
FMP). 

Discussion: 

Placing marine aquarium fishes under the protection of the 
reef fish rUles should result in benefits to the species 
involved, their habitat, and collectors. Disallowing the use of 
chemical substances and other destructive collecting devices 
would reduce cryptic mortality of target and associated species 
while reducing a source of habitat degradation -- both results 
eventually would benefit t~e resource and collectors. The long
term stability of the fishery also would be advantaged through 
implementation of a permitting and reporting system and the 
designation of marine reserves as recommended in this amendment. 

Rejected Measure 2A. Develop a separate FMP for marine aquarium 
organisms. 

Piscussion: 

The basic problem with separate FMPs for reef fish and 
marine aquarium organisms is that many of the species overlap 
both fisheries as adults and juveniles, and thus could fall under 
contradictory management programs. Since many species desirable 
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in the aquarium trade are juveniles of reef fishes that are 
utilized for other purposes as adults, allowable harvest in one 
fishery lIlay contravene selected lIlanagement measures, e.g., 
spawning aggregation area closures, designed to rebuild resources 
in another fishery. Amendment of one FMP may require amendment 
of the other as well to avoid incompatible management measures, 
thereby increasing associated costs substantially. The 

. likelihood of this is reduced under ~ single FMP. costs· 
associated with public hearings would at least double if an FMP 
were developed solely for marine aquarium organisms. 

Rejected Measure 2B. Do not incorporate marine aquarium fishes 
into the management unit (status quo.) 

Piscussion: 

This alternative would not be responsive to the needs of the 
marine aquarium fishery because it would allow indiscriminate 
harvest of limited resources and continued damage to the habitat. 
Irresponsibility to the needs of a resource similarly contravenes 
the needs of the resource users. Allowing indiscriminate harvest 
and habitat damage ultimately impacts those who rely upon the 
resource to sustain their livelihood. If resources are not 
protected, competitive harvest will continue until it is no 
longer economically feasible and the collectors have driven 
themselves out of business. Other users, such as tourist dive
boat operations, also could be impacted by overexploitation and 
habitat damage. 

Adopted Measure 3. 
management unit. 

Piscussion: 

Retitle FMP to encompass the reef fish 

Since the management ~nit has been enlarged to include 
fishes other than shallow-water reef fish, the council suggests 
the document be retitled, "Fishery Management Plan for Reef 
Fishes of Puerto Rico and the U.S. Virgin Islands." This title 
accurately describes the fisheries for shallow-water reef fish, 
deep-water reef fish, and marine aquarium fishes. 

There are no direct economic benefits or impacts associated 
with changing the title of the FMP; however, avoiding the 
confusion that might accompany the misnomer, could have distinct 
sociological implications. 

Rejected Measure 3A. No action. Retain current title of FMP. 

Piscussion: 

Retaining an inaccurate title for an FMP could result in 
confusion to managers and, more importantly, to the fishermen 
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responsible for conforming to the regulatory program tai101ed to 
conserve reef resources. 

(B) Gear Restrictions. 

The marine aquarium trade initially will be regulated by 
gear restrictions designed·to reduce fishing mortality and 
habitat damage. Of the gears currently deployed in the harvest 
of aquarium fishes, two. will be prohibited by existing . 
regulations for the shallow-water reef fish fishery: Le., the 
use of chemicals and small-mesh fish traps. Nets, other than 
hand-held dip nets, also will be prohibited by this amendment 
because of their potential for damaging the reef habitat and as a 
source of inadvertent mortality. . . 

The commercial fishery for shallow-water (and deep-water 
through this amendment) reef fish basically is regulated by 
requiring certain construction features of fish traps -- the 
predominant gear in the fishery. Escape openings (covered by 
panels fastened with degradable material) are required to prevent 
continued fishing and subsequent mortality by lost or abandoned 
traps. Trap mesh also is being manipulated in quest of an 
optimum size that will allow young and immature fish to escape 
and grow sufficiently to maximize yield from the fishery. 
However, in a fishery that contains such a large number of 
species and wide array of body forms, there is no such thing as 
an optimum mesh size, especially when some of the larger species 
appear to be overfished. 

Although gear restrictions may perform a useful function, as 
indicated, effort limitations eventually are necessary to reduce 
fishing mortality in most fisheries. Unregulated expansion of 
the marine aquarium trade is a growing concern of the Council and 
of the people involved in that industry. Trap fishermen are 
equally concerned that overly restrictive mesh-size measures will 
eventually re.duce catches to the extent that it is no longer 
economically feasible to fish with traps. Limitations to 
stabilize and reduce effort are desperately needed in both the 
fish trap fishery and the marine aquarium fishery. Restrictions 
on the number (per vessel) and size (volume) of traps are needed 
to control fishing capacity, coupled with the implementation of a 
permit (licensing) and reporting system and a moratorium on 
additional entry into both fi~heries. Entry into the marine 
aquarium fishery can only be expected to increase as fishermen 
are displaced from other fisheries (both local and abroad), 
product demand increases, and export facilities improve. 

Adopted Measure 4. Restrict the collection of marine aquarium 
fishes to hand-held dip nets and slurp guns. 
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Discussion: 

Of the traditional gear employed in the harvest of marine 
aquarium fishes, the Council recommended that only hand-held dip 
nets and slurp guns be allowed. Other gears, notably cast nets 
(drop nets), barrier nets (gill nets), small mesh fish traps, and 
chemicals, have the potential of causing damage to the resource 
or its habitat, or both. Chemicals and small mesh fish traps are 
prohibited by existing regulations. 

Rejected Measure 4A. Allow the collection of marine aquarium 
fishes by all gear types currently deployed in the fishery 
(status quo). 

Piscussion: 

Some of the gears currently or traditionally used for 
collecting marine aquarium fishes have been shown to damage 
either the resource, its habitat, or both. Perhaps the most 
popular method of collection is by the use of chemical 
substances, the most common of which is quinaldine -- a coal tar 
derivative used in the manufacture of dyes and explosives. 
Although the long- and short-term effects on reefs and associated 
organisms of using quinaldine to stun fish are inconclusive, many 
dealers are reluctant to purchase fish taken by this method 
because mortality rates appear higher than with those collected 
using other methods. The use of other chemical agents, such as 
bleach, formalin, and gasoline for collecting marine aquarium 
fishes, has been reported from various areas, and all are 
prohibited because of their toxic effects on marine organisms, 
including corals. The use of chemical substances and explosives 
is currently prohibited by the shallow-water reef fish 
regulations that likewise apply to this fishery by amendment. 

Cast nets (drop nets),. barrier nets (gill nets), and 
specialized small mesh fish traps are other gears traditionally 
used to harvest marine aquarium fishes. These gears all have a 
potential for damaging reefs or reef resources. Small mesh fish 
traps are already prohibited under existing minimum mesh-size 
regulations. 

Adopted Measure S. Require that fish traps be constructed as 
follows: (a) at a minimum, basic construction material must be of 
1.S-inch hexagonal mesh wire or 2.0-inch square mesh wire; Cb) 
escape openings of at least 8 x 8 inches must be located on any 
two sides (except top, bottom, or side containing the funnel); 
(c) the access door may serve as an escape opening provided it 
meets all requirements for size and location, and is fastened in 
such a manner that the door will fall open when the fasteners 
degrade; (d) panels covering the escape openings must be of a 
mesh at least as large as the mesh used in constructing the trap, 
and fastened with untreated jute twine 1/8-inch or less in 
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diameter when traps are fitted with zinc anodes: or (e)hstened 
with ls-gauge ungalvanized wire or liS-inch untreated jute twine 
(maximum diameter) if anodes are not used. 

Discussion: 

The Shallow-Water Reef Fish rule now in effect provides for 
a conversion from 1.5-inch square mesh wire to a minimum size of 
2.0-inch square mesh wire in fish traps by September 13, 1993. 
Hexagonal mesh wire of 1.5 inches may continue to be used in trap 
construction after this date. studies conducted off Puerto Rico 
during the phase-out period for the 1.5-inch square mesh wire 
were not substantively different from those conducted elsewhere 
(principally the Florida Straits) by other researchers 
(Appeldoorn and Posada, 1992). statistical tests showed that the 
1.S-inch square mesh caught significantly more individuals and 
smaller fish than the 1.5-inch hexagonal and 2.0-inch square mesh 
traps. A comparison of frequency distributions of fishes by 
weight, length, and circumference also showed that 1.S-inch 
square mesh caught significantly smaller fish than the 1.5-inch 
hexagonal mesh traps. Therefore, the Council concluded that the 
conversion to 2.0-inch square mesh would reduce resource waste 
through excessive mortality to small or juvenile reef fishes as 
compared to the use of 1.S-inch square mesh wire for traps. 

Fishermen have testified that locating escape openings on 
two opposing sides of a trap (as presently required) can cause 
premature release of the catch from the weight of fish on the 
panel opposite the bridle during trap retrieval. Locating the 
escape openings on adjacent sides of a trap eliminates this 
problem. The minimum size of the escape openings (S x S inches) 
and the use of untreated jute twine liS-inch or less in diameter 
as a fastening material are identical to present requirements. 
The use of 1S gauge ungalvanized wire on traps without anodes, 
however, was an improvisation of the Council to accommodate 
fishermen that contended jute twine is overly burdensome because 
of the amount of time required to retie the fastenings each time 
a trap is hauled. No data.are available on the degradation time 
for 1S gauge ungalvanized wire. 

Rejected Measure SA. Require only one escape panel, which should 
be the access door, made of 2-inch square mesh wire fastened with 
lS gauge ungalvanized iron wire and located on one side of the 
trap. The door should be hinged at the bottom and cover an 
opening of no less than 8 x 8 inches. 

Discussion": 

This option is supported by the fishermen and the Council AP 
over current measures that they believe are overly restrictive. 
The major departures from current requirements are the single 
escape panel and the use of wire fasteners. Objection to using 
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.traps with a single escape panel was addressed in response to 
comments received during review of the rulemaking for existing 
measures. The objection was that a lost trap might be positioned 
so that a single panel would be obstructed or incapacitated·in 
such a way that it would not allow fish to escape. TWo escape 
panels (one of which may be the access door) provide more 
assurance against this possibility. 

The use of ungalvanized iron wire as a fastening material 
for access doors and escape panels is problematical for the 
following reasons. The Council spent approximately three years 
and a substantial amount of funds conducting studies to determine 
the most suitable material for fasteners on fish traps~ The 
principal criter,ion for selection of a material was degradation 
time so that ghost fishing by lost or abandoned traps could be 
avoided. The key was to use a material that would degrade over a 
brief period so that fishermen would be compelled to replace the 
fasteners each time the trap was hauled. Based upon these 
studies, the Council selected liB-inch untreated jute twine as 
the most acceptable material for meeting this criterion; wires of 
various gauges and compositions were not tested. Also, many of 
the traps deployed in the management area are outfitted with zinc 
anodes to prevent electrolysis or oxidation of the trap. The use 
of anodes would similarly increase the life expectancy of the 
wire fasteners in sea water, thereby negating its utility as a 
fastening material. 

Rejected Measure SB. Retain current restrictions for fish traps 
(status quo). 

Piscussion: 

Current regulations require that: (1) fish traps be 
constructed of a minimum mesh size of 1.5~inch square or 1.5-inch 
hexagonal wire; (2) fish traps contain an escape port on each of 
two opposite sides and be covered by a panel of a mesh size no 
smaller than that of which ,the trap is constructed and fastened 
with untreated jute twine liB-inch or less in diameter; (3) the 
access door may serve as one of the escape panels, provided it is 
on an appropriate side, it is hinged only at the bottom, and is 
fastened at the top by untreated jute twine liB-inch or less in 
diameter so that the door will fall open when the twine degrades; 
and (4) the escape ports on traps constructed of rectangular mesh 
measure a minimum of 9 x 9 inches and, for hexagonal mesh, B x B 
inches. These measures will remain in effect until September 13, 
1993, when they will be re-evaluated in light of current studies 
on the size and species composition of fishes taken with various 
mesh size traps. 

Current fish trap restrictions address most of the concerns 
associated with continued fishing mortality being inflicted by 
lost traps. However, legitimate concerns have'surfaced regarding 
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placement of the escape openinrs o~ opposite sides of a trap, and 
the continued use of 1.S-inch square mesh wire (see discussion 
under Preferred Measure S). Basically, the location of escape 
openings on opposite sides of a trap can trigger the release of 
fish prematurely by pressure from the weight against a panel 
during hauling. Also, additional studies to evaluate size 
composition of species in the catch by various mesh-sized traps 
generally supported the efforts of other researchers, and 
indicated that 2.0-inch square mesh would result in the release 
of substantially greater numbers of small or juvenile fishes as 
contrasted to 1.S-inch square mesh (Appeldoorn and posada, 1992). 

(C) Harvest Prohibitions. 

Presently, there is .a prohibition on the harvest and 
possession of Nassau grouper, and one other is proposed for 
jewfish in this amendment. The harvest of Nassau grouper (once 
the dominant species in the reef fish fishery) was not prohibited 
until a collapse of that resource was experienced. A prohibition 
against harvesting jewfish is recommended as that species now 
appears as only a relict of its former abundance. Generally, 
organisms are most common near the geographical center of their 
range; however, popUlation declines have led to the closure of 
the jewfish fishery along peninsular Florida -- the center of 
abundance. A similar prohibition in the Caribbean management 
area is recommended under this amendment. 

Options for limiting the harvest of red grouper, tiger 
grouper, and certain marine aquarium fishes also Were examined by 
the Council. The Council, taking SSC and AP recommendations into 
account, agreed that insufficient evidence was available to 
prohibit the .harvest of most aquarium fishes, but that the young 
of species under a rebuilding program should be protected until 
those resources recover. The Council also decided that 
insufficient information existed to establish a harvest 
prohibition on tiger grouper, but recommended monitoring removal 
from a spawning aggregation area near Vieques, Puerto Rico. If 
necessary, the aggregation area could be closed to all fishing 
from February 1 - April 30 of each year to protect the resource 
(see recommendation 4). Insofar as red grouper is concerned, the 
status of the resource is uncertain in the management area. 
According to literature (Brownell and Rainey, 1971; Erdman, 1979; 
FAO, 1978), the species is abundant to the north (eastern Gulf of 
Mexico) and is common in Venzuelan markets to the south, but does 
not appear to be common in the management area. Whether this is 
a function of distribution, localized overexploitation, or other 
resource-related problems has not been determined. Because of the 
uncertainty of the status of red grouper, the Council preferred 
to delay any harvest restrictions until more information is 
collected. 

13 



Adopted Measure 6. Prohibit the harvest or possession of jewfish 
(Epinephelus itaiara) in waters around Puerto Rico and the u.s. I 
Virgin Islands. ( 

Di~cussion: 

Jewfish occur off both coasts of Florida, throughout the 
Gulf of Mexico and the Greater Antilles, and along the I 
southwestern Caribbean coast (FAO, 1978). A disjunct population !( 
also occurs along the Pacific coast from costa Rica to Peru. The 
center of abundance is off peninsular Florida, but the species 
appears to be no longer abundant anywhere within its range. Of 
about 150,000 records of measurements from biostatistical samples 
from Puerto Rico since 1983, only about 30 are of jewfish, and I 
all of those were sexually immature. According to Bullock et .111. ( .. 
(1992), the minimum size of sexually mature females is ca. 1,225 

mm total length, and for males ca. 1,155 mm total length. All 
specimens in the biostatistical samples from Puerto Rico were 
less than 875 mm total length. Juveniles occur primarily inshore 
in mangrove and seagrass areas; adults generally are taken on 
reefs in deeper waters . 

. Life history characteristics of jewfish make it extremely 
susceptible to overfishing and recovery from overfishing, in all 
likelihood, would be very slow. Jewfish grow to a large size, 
upwards of seven feet and 700 pounds, which makes them prime I 
targets for spearfishing, the chief method of harvest. The ( 
species is unique and, because of its unusual size, is esteemed 
by spearfishermen and by underwater photographers and divers for 
its aesthetic appeal. These features all combine to make jewfish 
a prime candidate for total protection. 

Rejected Measure 6A. Allow the unrestricted harvest of jewfish 
(status quo). 

Discussion: 

Although data are inadequate for a stock assessment, the 
species is so scarce that it is likely that sufficient data will 
never be available. Allowing continued harvest could result in 
the reduction of the jewfish popUlation to a level that would 
require an unusually extensive time period for recovery, or 
result in displacement of the species altogether. This approach 
certainly would not be responsive to the needs of this unique 
resource. 

Adopted Measure 7. Prohibit the harvest and possession of 
certain species used in the marine aquarium trade. 
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piscussion: 

The status of many species of marine aquarium fishes has not 
been determined, but some are uncommon while others are heavily 
exploited without restriction. All marine aquarium fishes wJll 
benefit from the gear restrictions contained in this amendment. 
Because of the intensifying and uncontrolled harvest of marine 
aquarium fishes in Puerto Rico, and based on experiences 
elsewhere, there is a need to regulate this fishery. By adding 
marine aquarium fishes to the Shallow-Water Reef Fish FMP, the 
harvest and possession of the young of species that presently are 
in a rebuilding mode would be subject to prohibition until those 
resources have recovered. This group currently includes red hind 
(Epinephelus guttatus) and mutton snapper (Lutianus ana1is). 

A number of criteria were examined in selecting species to 
be precluded from harvest in the marine aquarium trade. In 
compiling a list of prohibited species for the management area 
the following were considered: 

1. Species that are locally rare are potentially vulnerable 
to harvest for the aquarium trade because the scarcity and the 
higher value associated with rare species often result in greater 
effort expended for their harvest (Randall, 1987). Of the 
species listed by Sadovy (1991), two genera of fishes that may be 
considered rare or uncommon .in the management area are the 
seahorses (Hippocampus spp.) and bass lets of the genus 
Liopropoma. Since the latter are collected mainly by chemicals, 
such as quinaldine, and harve.st by chemicals is prohibited, 
basslets already receive protection. Only 30 of 25,276 (0.001%) 
fishes recorded in Sadovy 1991 were either Hippocampus Dr 
Liopropoma; therefore, a prohibition will not impact collectors 
economically. . 

2. Species that are harvested either recreationally or 
commercially as food fish in other fisheries must be carefully 
evaluated for stock condition to avoid overharvest or user 
conflicts. Species in the aquarium trade in this category are 
the red hind, which is definitely growth overfished (Sadovy and 
Figuero1a, 1992), and possibly recruitment overfished (Sadovy, 
1992), the coney, Epinephelus fulyus (stock status uncertain), 
and the queen triggerfish, Balistes yetula. Substantial numbers 
of juvenile queen triggerfish are reportedly taken in the marine 
aquarium trade; however, like the coney, the status of this 
species is uncertain although average size in landings has 
declined (Appeldoorn, et al., 1992). Both are important species 
in the commercial landings of Puerto Rico. Other species that 
are important as food fishes and that may be in a state of 
decline are goat fishes (Mullidae), parrotfishes (Scaridae) in the 
U.S.V.I., and some of the trunkfishes. 
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3. Some species are considered unsuited for the aquarium 
trade because they do not survive well in captivity. According 
to Wood (1992), a number of butterflyfishes do not feed well in 
captivity and consequently experience high mortality (e.g.,
Chaetodon capistratus, ~. striatus, and~. aculeatus). 
Permitting harvest of these species for the aquarium trade would 
constitute inefficient and wasteful use of these resources under 
the Magnuson Act. Also, small individuals of a number of other 
species of value to the marine aquarium trade, especially the 
angel fishes, do not survive well in captivity. 

4. Certain species may be of more value to the habitat than 
if harvested, as their removal may be detrimental to the reef 
ecosystem. Cleaner fishes, such as juveniles of some of the 
wrasses, basslets and angelfishes -- notably Thalassoma 
bifasciatum, Bodianus rufus, Gramma loreto, and Pomacanthus 
paru -- are known to remove parasites and mucous from a wide 
range of fishes. Their importance to the health of the reef or 
its components is unknown but should be evaluated. 

Finally, a number of species that are targeted heavily for 
the aquarium trade should be assessed in terms of stock 
condition. These species include royal gramma, Gramma loreto, 
rock beauty, Holacanthus tricolor, yellowhead jawfish, 
Opistognathus aurifrons, french angelfish, Pomacanthus ~, 
queen angelfish, Holacanthus ciliaris, pygmy angelfish, 
Centropyge AtSi, bluehead wrasse, Thalassoma bifasciatum, . 
puddingwife wrasse, Halichoeres radiatus, blue chromis, Chromis 
cyanea, and red-lipped blenny, Ophioblennius atlanticus. 

Accordingly, prohibiting harvest of the following species is 
proposed for the marine aquarium trade. 

seahorses - Hippocampus spp. 
red hind - Epinephelus guttatus 
mutton snapper - Lutianus analis 
foureye butterflyfish - Chaetodon capistratus 
banded butterflyfish - ~. striatus 
longsnout butterflyfish - ~. aculeatus 

Other species may be added as vital information is gathered from 
stock as~essments generated by research and the reporting system 
recommended as part of this amendment. 

Rejected Measure 7A. only harvest and possession prohibitions on 
food species and those protected by ancillary restrictions would 
apply to marine aquarium trade (status quo). 

Discussion: 

While some species of marine aquarium fishes are abundant, 
certain species are uncommon and may be highly susceptible to 
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overharvest. This alternative would not providp. the protection 
this latter group deserves. It is possible that some species are 
already overfished while others may provide greater benefits as 
components of the reef ecosystem rather than being harvested. 
Often species in short supply are in great demand; therefore, 
conservation measures are needed to guard against further decline 
and to protect the interests of collectors/exporters dependent 
upon these resources for their livelihood. As currently 
expressed, the no-action alternative'would protect only the young 
of prohibited species (i.e., Nassau grouper and jewfish), and to 
a large degree basslets (genus Liopropoma) that appear to be most 
susceptible to harvest by chemicals that are illegal collection 
devices under this FMP. 

(D) Spawning Aggregation Area Closures. 

since a red hind spawning area in the EEZ southwest of St. 
Thomas was -first closed on December 1, 1989, through the duration 
of the spawning season (February 28, 1990), the Council has 
attempted to identify additional spawning aggregation areas to 
further protect declining reef fish resources. During the 
spawning season, some species of reef fishes are aggressive and 
extremely vulnerable to capture. Protecting spawning 
aggregations is a sound management practice and the Council 
prefers spawning area closures to other approaches, such as size 
limits and quota management, that are more labor intensive to 
monitor and inflict high rates of mortality on undersized fish. 
Because aggregating fish are highly susceptible to capture by a 
wide range of gears (hook and line, trap, spears, etc.), a total 
ban on use of gear capable of taking fish is necessary to protect 
spawning aggregations. Other spawning aggregations may be added, 
if necessary, when identified. 

Adopted Measure 8. Closure of additional red hind aggregation 
areas during the December through February spawning season. 

Piscussion: 

A spawning aggregation area has been identified in the EEZ 
off the west end of Puerto Rico. The area lies to the west of 
Tourmaline buoy, 'West of Mayaguez,Puerto Rico. The best known 
location, based on historic productivity, covers an area of 
approximately 3 x 5 miles. The area is bounded by rhumb lines 
connecting the following points (see Fig. 1, Appendix I): 

Point 

A 
B 
C 
D 
A 

Latitude N. 

18°11. 0' 
lSoll.0' 
18°0S. 0 I 
lS00S.0 I 
lS011. 0' 
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Longitude H. 

67°25.5' 
67°20.4' 
67°20.4' 
67°25.5' 
67°25.5' 



Another red hind spawning aggregation area has been 
identified in the EEZ east of st. Croix, u.s. virgin Islands, at 
the extreme eastern end of Lang Bank. Based on cOl!1l1lents received 
from members of the St. Croix Fisheries Advisory COl!1l1littee, this 
area is now delimited to waters less than 50 fathoms (300 feet) 
in depth. The area formerly extended to. the 100 fm. contour but 
was reduced because of impacts on ·fisheries for large pelagics 
(tuna, dolphin, wahoo, and marlin) and deepwater snapper. The 
harvest or possession of red hind during the spawning season 
(December through February 28) would be prohibited within the " 
area bounded by rhumb lines connecting the following points (see 
Fig. 2, Appendix I): 

Point 

A 
B 
C 
D 
E 
F 
A 

Latitude N. 

17°50.2' 
17°50.1' 
17°49.2' 
17°48.6' 
17°48.1' 
17°47.5' 
17°50.2' 

Rejected Measure 8A. Status quo. 

Discussion: 

Longitude W. 

64°27.9' 
64°26.1' 
64°25.8' 
64°25.8' 
64°26.1' 
64°26.9' 
64°27.9' 

Leaving the identified areas unprotected from intensive 
fishing effort could lead to the demise of the spawning 
aggregations and declines in local abundance, at least to the 
extent that local popUlations of red hind are dependent on these 
aggregations. No action definitely would contribute to a 
continued decline of the red hind resource. 

Adopted Measure 9. Prohibit the harvest of mutton snapper 
(Lut;anus analis) in a spawning aggregation area off st. Croix 
from March through June of-each year. 

Piscussion: 

A mutton snapper spawning aggregation area has been 
identified in the EEZ off the southwest coast of St. croix. In 
keeping with the Council's management preferences, the u.s. 
Virgin Islands, Division of Fish and Wildlife, has recol!1l1lended 
that the area be closed to all fishing from March through June of 
each year to protect the species. The spalriPing area is bounded l., 

by rhumb lines connecting the following points (Fig. 3, Appendix 
I): 
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A 
B 
C 
D 
A 

Point· 

17°37.9' 
17°38.2' 
17°38.3' 
17°38.1' 
17°37.9' 

Latitude N. 

64°52.6' 
64°52.1' 
64°51.8 ' 
64°51.4 I 

64°52.6' 

Longitude W. 

Based on information obtained from commercial fishermen and 
the Division of Fish and Wildlife, U.S.V.I. records from 1981, 
mutton snapper have been harvested for more than 20 years from 
the spawning aggregation. The aggregation area is located 
between 2.1 and 3.2 nautical miles southwest of Long Point in 10 
to 27 fathoms of water. Most commercial fishing occurs at night 
by handline fishermen in outboard-powered vessels less than 6m in 
length; however, fish traps and most recently gill nets have been 
used to harvest mutton snapper in this area. Weather permitting. 
more than 30 fishing vessels can be seen nightly for one week 
after the full moon during the months of March through June. 
Fishing effort is most heavily concentrated at depths of 10 to 15 
fathoms. Commercial landings indicate that mutton snapper have 
been fished to the extent that production from the aggregation is 
declining: catches have been reduced from >500 pounds per boat to 
<100 pounds per boat for the high1iners. Average individual 
weights have decreased from over 10 pounds to 5 pounds during the 
period reported. 

Several attempts have been made to locate the spawning 
aggregation by Division divers/researchers during daylight; 
however, no significant numbers of mutton snapper have been 
observed above 15 fathoms. It is believed that actual spawning 
occurs in the deeper waters of the EEZ immediately off the 
insular shelf at depths of up to 27 fathoms. The steepness of 
the outer shelf slope and short linear distance between the 10 
and 100 fathom contour, requires that the entire area included by 
these contours be enclosed (Tobias, 1986: 1992). 

Rejected Measure 9A. status quo. 

Discussion: 

Mutton snapper appear to be especially vulnerable to harvest 
when aggregated for spawning. This has prompted the curtailment 
of fishing activity during the spawning season in waters under 
the jurisdiction of the South Atlantic Council and similar action 
soon will be contemplated by the Gulf of Mexico Council. To 
allow spawning populations to be overexploited during periods of 
unusual vulnerability is not a biologically sound practice. 

19 



IV. RECOMMENDATIONS TO LOCAL GOVERNMENTS AND OTHER AGENCIES ON 
ACTIONS APPROVED BY THE COUNCIL 

(Al Mandatory Permitting and RepOrting. 

The necessity of limiting entry into the marine aquarium 
fish trade was expressed by both the SSC and AP. Prior to 
establishing a limited 'access program, however, it is necessary 
to determine present participation at different levels within the 
fishery. A mandatory permitting and reporting system would 
accomplish this~ In the marine aquarium trade there are 
collectors, exporters, and dealers. An individual may function 
in one or more of these capacities: most collectors are 
exporters, although some collectors also sell their catches to an 
exporter, or directly to local pet shops (Sadovy, 1991). 

A permit and reporting system also is recommended for 
fishermen and dealers involved in the shal10w- and deep-water 
reef fish fisheries. This system would be designed to identify 
the universe of participants and facilitate introduction of a 
limited access program in the event that one is warranted in the 
future. From the universe of permittees, a number will be 
selected to report catch/effort information and other data that 
are considered necessary for managing the fishery, including 
socio-economic data. Information also will be collected from the 
marine aquarium trade through existing procedures employed at 
export centers (airports), supplemented by other reporting 
requirements as deemed appropriate. 

Recommendation 1. Require an annual permit for the sale of reef 
fish, including marine aquarium fish. 

Discussion: 

An annual permit issued by the local governments would be 
required to sell reef fish,from the management area described in 
the FMP (including state and federal waters). The permit system 
would be operated by the local governments, while NMFS would 
assist by screening and recommending approval or disapproval of 
any applicants from the U.S. mainland. A permit would be denied 
anyone with an outstanding violation in any fishery. Local 
governments could charge an appropriate fee to recover costs of 
administering the program. 

As long as administrative costs are not exceeded, NMFS could 
adopt the permits as federal permits and have the flexibility to 
sanction them as an enforcement mechanism. 

Aquarium fish collectors and exporters are not licensed in 
Puerto Rico and their activities are not regulated. Although 
there is a licensing system for commercial reef fish fishermen in 
Puerto Rico, the system is not mandatory. The U.S. Virgin 
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Islands requires permits for both fish~ries: ho~ever, the vast 
~ajority of activity occurs in waters around Puerto Rico. A 
permit system for the entire management area 1s requisite to 
establishing a moratorium on additional entry and limited access 
programs for the marine aquarium trade and the commercial reef 
fish fishery. In the absence of an operational permitting 
system, new entry into either fishery could not be prevented. 

Recommen~ation 2. Require periodic reports from those engaged in 
the sale of reef fish, including marine aquarium fishes. 

Discussion: 

Reports would be required by the local agencies 
administering the permit program to more accurately determine 
actual participation as well as the catch and the amount of 
effort expended in the reef fish fishery. The data collected 
would allow fishery scientists and managers to better assess the 
status of resources in the management area and make informed 
judgments for conserving those resources. The data also would 
serve as the foundation for developing limited access programs 
for the reef fish fisheries. Reporting intervals and other 
requirements should be patterned after systems alrea1y tested and 
proven successful in other fisheries. 

A number of management .actions and recommendations have been 
deferred by the Council, SSC, and AP because of insufficient 
data. Indecision on proper management actions would be expected 
to continue in the absence of current information on reef fish 
harvest. Information on the number of participants, amount of 
effort and catch is too incomplete to develop limited access 
programs that are desperately needed in some segments of the reef 
fish fishery. 

(B) Other Harvest Prohibitions. (Reference Discussion pp. 
22-23) 

Recommen~ation 3. Closely monitor the condition of red grouper 
(Epinephelus morio) resources from expanded data collection 
efforts to determine appropriate management needs. 

Piscussion: 

The Council has received information from resource users 
that the status of red grouper in the Council's area of 
jurisdiction may be stressed. Both the SSC and the AP indicated 
that existing landings and biostatistical data are insufficient 
to accurately assess the condition of the resource and have 
advised that management actions be delayed until sufficient data 
are available. The Council has thus concluded that any action to 
restrict the harvest of red grouper at this time is not warranted 
and that fishery data collecting agencies must" increase the 
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collection of information needed to make management decisions 
concerning the resource. 

As with jewfish and Nassau grouper, however, red grouper are 
so scarce that it is unlikely sufficient data will become 
available to accurately assess the condition of the resource in a 
timely manner. However, unlike jewfish and Nassau grouper, which 
are primarily targeted by spearfishermen, red grouper generally 
are taken by hook and line or in traps. Release mortality of 
fish taken from deep water could offset potential benefits that 
may be gained from a harvest prohibition. 

(C) other Spawning Aggregation Area Closures. (Reference 
Discussion 'p. 29) 

Recommen~ation 4. Recommend that the local government monitor 
the spawning aggregation area for tiger grouper (Mycteroperca 
tigris) in waters near Vieques Island to obtain biological and 
socioeconomic information over a two-year period through a 
comprehensive permitting and reporting program implemented by 
Puerto Rico. . 

Discussion: 

The tiger grouper occurs from Florida and Campeche Bank 
southward through the West Indies to the northern coast of south 
America in coral reef areas from the shoreline to depths of at 
least 30 meters. Although reports (FAO, 1978) indicate a general 
distribution throughout the range and that the species "commonly" 
reaches a length of 40 cm. (16 inches)", there is little 
information on local abundance around Puerto Rico and the U.S. 
Virgin Islands. Information on abundance within the management 
area, as indicated by both the SSC and AP, is requisite to 
formulating a position on harvest limitations. 

In July 1991 the council recommended that the government of 
Puerto Rico take appropriate action to protect a spawning 
aggregation of tiger grouper in waters near Vieques. The 
National Marine Fisheries Service added its support to the 
proposed closure, recognizing that protection of spawning 
aggregations is an effective management tool and is preferred by 
the Council over measures that induce high rates of mortality 
(size limits) or that are difficult and costly to monitor (size 
limits and quotas). 

Placing tiger grouper in the management unit paves the way 
for cooperative management to protect this species in waters 
under federal jurisdiction. Should Puerto Rico decide upon 
closing the spawning aggregation area off vieques, the Council 
may close adjoining areas or other spawning aggregation areas as 
deemed necessary to protect the resource. 
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Based on observations off Vieques by Sadovy, Colin,' and 
Domeier (ms. 1992), the species aggregates for spawning at about 
120 feet and is targeted primarily by spearfishermen and by hook 
and line. The species reportedly is reluctant to enter traEs and 
is taken infrequently outside the aggregation season. Up to 18 
boats have been observed on the highly circumscribed spawning 
grounds at the same time. Estimated annual harvest from the 
aggregation is about 24,000 pounds or 4,900 fish. spawning 
activity outside the area has not been observed and aggregation 
spawning may represent the total reproductive output for tiger 
grouper. Therefore, the estimated total number of fish removed 
(4,900) could constitute a significant portion of the adults 
using this spawning !lIite each year, and eventually lead to the 
demise of the aggregation as has occurred in other grouper 
species. 

Because of the heavy fishing pressure on the Vieques 
aggregation, and the apparent vulnerability of grouper spawning 
aggregations to exploitation in general, Sadovy, et al. (loc. 
cit.) recommended that tiger grouper aggregation landings be 
closely monitored over the next few years, and that fishing 
activity at the aggregation site be limited to hook and line. If 
marked declines in numbers of fish, catch per unit of effort, and 
average size are noted, the aggregation should be protected to 
avoid long-term damage to local tiger grouper stocks. 

(0) Marine Reserves and Other Recommendations. 

Tropical coral reefs are the basic component of several 
important fisheries in the management area of the Caribbean 
Council and establishing a number of them as marine reserves is a 
worthy concept. The most important coral reef resources are: 
shallow-water reef fish, spiny lobster, marine aquarium organisms 
(including corals and other invertebrates), and deep-water reef 
fishes. Except for spiny lobster and coral, these resources 
would be managed under the Reef Fish FMP. Balancing the 
traditional consumptive fisheries for these species with 
alternate uses of reef resources, such as ecotourism, sport 
diving, and aesthetics, is one of the most difficult challenges 
facing fishery managers. The potential of marine fishery 
reserves was addressed by the Reef Fish Plan Development Team of 
the South Atlantic Fishery Management Council (1990). 

Coral reefs are highly complex ecosystems and support a 
diVersity of species. The ecology and life history 
characteristics of many reef fishes make them particularly 
vulnerable'to overfishing, such as slow growth rates, long life, 
late maturity, spawning aggregation behavior, and sex reversal. 
Larger individuals generally are targeted and are aggressive and 
disposed to high fishing mortality. The basic habitat itself is 
composed of living organisms, some of which are highly prized by 
collectors and others that are highly susceptible to 
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'sedimentation or other forms of degradation. . The development and 
maintenance of marine coral reef reserves will require 
coordinated efforts by state and federal managers. Establi~hing 
reserves could benefit the resources and fishery managers in 
numerous ways. 

:Recommendation 5. Recommend that local governments work·in 
cooperation with other agencies as necessary to establish marine 
coral reef reserves in strategic locations throughout the 
management area. 

Discussion: 

Although the coral reef ~ ~ is the basic unit of the 
proposed marine reserves, the concept of marine coral reef 
reserves cross-cuts the objectives of different FMPs and should 
be included as a measure in each FMP affected along with 
supporting rationale. In their review of proposed management 
options for Amendment 2, both the SSC and the AP encouraged 
pursuing the development of marine reserves, recognizing that the 
number and extent of such areas and designation of their use 
would require cooperation by local and federal governments. 

The benefits that may be derived from marine coral reef 
reserves under Amendment 2 would be distributed among shallow
and deep-water reef fish resources, marine aquarium fishes, and 
their habitats. Marine reserves would: (1) serve as a gene pool 
or spawning stock reservoir to prevent depletion of fisheries by 
ensuring recruitment to surrounding areas: (2) strengthen the 
success of the reef fish management program: (3) decrease the 
urgency of utilizing other management actions: (4) establish a 
baseline for evaluating management actions in nearby areas: and 
(5) provide natural reef communities for educational and research 
sites. Marine reserves could contribute substantially to 
rebuilding overfished reef fish resources and guard against 
overfishing of others. 

:Recommendation 6. Recommend that the unauthorized introduction 
of exotic species into marine waters be prohibited. 

Discussion: 

According to Courtenay, et al. (1991), 47 exotic species of 
finfishes are listed as established in the continental United 
States. These species became established accidentally or with 
human assistance through escape or release from aquaculture 
facilities, introduction for biological control or sport fishing, 
and release of aquarium fish. Although most of these species are 
confined to freshwater, others are euryhaline and adapt readily 
to the oceanic environment. Some marine species, such as 
Lutianus kasmira, also have been transplanted successfully (Oda 
and Parrish, 1981). Unauthorized introductions of exotics, 

24 

I 
~ ; 

, 
I, 

(, 

I 
( 

J 
( " 

I 
I • 

• 
\,,) 



.. 

whether deliberate or accidental, could re~ult in biological . 
cata.strophes such as the displacement of more desirable species 
from their niches, or adverse modification of the genetic 
composition of the desirable species. 

Most states, including Puerto Rico and the U.S. Virgin 
Islands, regulate the introduction of exotic species. Extending 
the prohibition into federal waters would serve to support and. 
strengthen state regulation; however, the Magnuson Act cannot be 
used to control species outside the management unit of an FMP. 
For species not related to reef fishes, the Council must defer to 
local and other existing federal law to control their 
introduction. . 

V. OVERFISHING AND REBUILpING SCHEPULE 

By definition, a reef fish stock or stock complex is 
overfished when it is below the level of 20% of the spawning 
stock biomass per recruit (SSBR) that would occur in the absence 
of fishing (see Regulatory Amendment to this FMP, dated July 
1991) • 

The Nassau grouper and jewfish are currently considered 
overfished. Although a quantifiable SSBR cannot be determined 
because of the paucity of available data, total landings have 
declined to the point where these once abundant species rarely 
occur in the landings. The harvest of Nassau grouper was 
prohibited under Amendment 1 to the Shallow-Water Reef Fish FMP, 
and will remain so until the species has recovered to a level of 
20% SSBR. Amendment 2 prohibits all further harvest of jewfish. 
This is the most restrictive action possible to restore these 
drastically impoverished stocks. 

Red hind (now one of the most prevalent species in the 
landings) are being harvested at less than optimum size. The 
average size and production of mutton snapper also appears to be 
declining. These conditions are contrary to objective 2b of the 
FMP: "Prevent the harvest of individuals of species of high value 
(e.g., snappers, grouper, and others) which are less than the 
optimum size." 

Many species of reef fish, including those mentioned above, 
aggregate in geographically limited areas for spawning. Instead 
of employing quotas and size restrictions that are labor 
intensive, difficult to monitor, and cause excessive mortality of 
juveniles, the Council prefers spawning area closures as a 
management tool. Protection of spawning aggregations is a 
practical way to reduce fishing mortality at a time when fishing 
effort is the most intensive and catch per unit of effort is the 
highest. Protection in these areas will also increase the 
likelihood of spawning success. The benefits of the closure of 
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spawning areas could depend, however, on the extent that fishing 
effort and catch are increased during the remainder of the year. 

Because of the vagaries of the condition of reef resources 
and the uncertainties associated with the available data, it is 
difficult to specify a definitive time frame for the recovery of 
overfished species. The many divergent characteristics of reef 
fish, especially those associated with age, growth, and size at 
maturity, make it difficult to establish rebuilding time frames 
with any degree of precision. The rebuilding plan also must 
ensure that sufficient numbers of males are produced in 
protogynous species, thereby increasing the likelihood of 
spawning success. It takes several years (more than ten in many 
cases) for females to become males. 

The red hind, is growth overfished in both Puerto Rico and 
the U.S.V.I (Sadovy and Figuerola, 1992). A recently completed 
SSB/R analysis indicates that under current conditions of fishing 
mortality, SPR for red hind in Puerto Rico falls within the range 
of 30-40% (depending on parameters used in the analyses) (Sadovy. 
1992). since this level of SPR is higher than the current level 
of SPR determined to represent a state of recruitment overfishing 
in the management unit (i.e., 20%), the red hind is not, by 
def~nition, recruitment overfished. 

However, the results of the SSB/R analyses strongly suggest 
that this level (20%) is too low and that for the red hind the 
overfishing definition should be higher than 20%. This 
recommendation is predicated on the finding that recruitment 
failure may already have occurred in this stock, as determined by 
analyses of length-frequency distributions (Appeldoorn et al., 
1992). If so, this would indicate that recruitment overfishing 
occurs at a higher SPR than 20% and that the critical level of 
SPR for management of this stock should be higher. 

For rebuilding of the red hind resources, the generation 
time, which is based on 1.5 x the reproductive life span of the 
female, is estimated at 7-8 years (Sadovy, Figuerola, and Roman, 
1992). Therefore, an optimistic rebuilding schedule would be 
about 12 years. 

Generally, little has been published on mutton snapper; 
however, some work has been done in CUba and in the U.S. The 
Cuban study CR. Claro, 1981) indicated that females mature 
sexually at 4 years. The study was con~ucted in a heavily fished 
area where fish were found up to a maximum of 8 years; Whereas, 
the U.S. study indicated a maximum age of 14 years. Although the 
Cuban study likely more closely reflects the biology of mutton 
snapper in Puerto Rico and the U.S.V.I., combining findings from 
the two studies may produce the most appropriate estimate of 
generation time. Individuals from the heavily fished popUlation 
off Cuba are likely to attain a less advanced age, on average, 
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than a population under more lightly fished or unfished 
conditions. Therefore, combining the results of these studies 
would provide an estimate of 10 reproductive years for females 
(14 - 4 = 10). Based upon the assumption that a realistic 
rebuilding schedule for mutton snapper may be estimated by the 
same criteria employed for red hind (i.e., 1.5 x the reproductive 
life span of the females in the populati9n) yields a time frame 
of 15 years for rebuilding the resource. 

Tiger grouper and red grouper may never have been abundant 
in the management area. Although overfishing may not be a factor 
influencing their limited population size, the Council has a 
responsibility to protect those resources from overfishing. The 
council favors a conservative approach in managing these species, 
and their harvest will be monitored to determine the need for 
regulatory action. The Puerto Rico Department of Natural 
Resources has agreed to protect the spawning aggregation area for 
tiger grouper that has been identified in territorial waters, if 
such a need is supported by data collection efforts. 
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Table lA. species in the Expanded Management Unit for Shallow-Water and 
Deep-Water Components of the Reef Fish Fishery. (Species with 
asterisk occur in both fisheries; double asterisk; 
predominantly deep water.) 

Scientific Hame' 

Holocentridae 

-HoloeentruB 4scensionis 

Serranidae 

Epinephelu9 adsceneionis 

I. cruentatus 

•• ~. flavolimbatus 

.£;. ful vus 

*£;:. guttatus 

E. itaiara 

.. ~. !!l.QLiQ 

• ""E,. mystacinus 

*,E. striatus 

·Mycteroperca venenosa 

*::1. tigris 

Malacanthidae 

··CaulolatiluB cyanops 

··Malacanthu9 plumieri 

Carangidae 

Caranx bartholomaei 

£. er~soB 
£. latus 

".r;;. lugubris 

£. :r;:uber 

Co .... on Hame' 

Squirrel! i"shes 

Squirrel fish 

Longspine squirrel fish 

Sea basses 

lIock hind 

Craysby 

Yellowedge grouper 

Coney 

lied hind 

Jewfish 

Red grouper 

Hi sty grouper 

Nassau grouper 

Yellowfin grouper 

Tiger grouper 

Tilefishes 

Blackline Tilefish 

Sand tilefish 

Jacks 

Yellow jack 

Blue runner 

Horse-eye jack 

Black jack 

Bar jack 

spaniah Hame(a)Z 

Callo, candil 

Candilero 

Cabra mora 

Hantequilla 

Mero Aleta ama~illa 

Hantequilla 

Hero cherna 

Hero grande 

Hero guasa 

GU8SA 

Chern a 

Moro pinto, Guaj~: 

Dientes de sab:e 

Domingo 

Jolocho 

Cuaymen amarillo 

Cojinua 

Jurel ojon 

Jurel negron 

Cojinua 

, Names are from the American Fisheries Society List of 
Fishes, 1991-

2 From Erdman, 1983, and FAO, 1978. 
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Table lA (Continued) 

··Seriola dumerili 

··1. rivoliana 

Lutjanidae 

**ApsiluB dentatuB 

.0Etelis oculatus 

·Lutianus analis 

1.. apodus 

.01.. buccanella 

•• griseue 

'*b. jocu 

~. mahogani 

*1.. synagris 

·*k. vivanus 

Ocyurus chrysurus 

··Pristipornoides aquilonaris 

*Rhomboplites aurorubens 

liaernulidae 

*Haemulon album 

*1:1. aurolineatum 

H. flavolineatum 

*1:1. plumieri 

H. sciurus 

Sparidae 

Archos.raus rhomboidalis 

Calamus baionado 

.£ • .R!Ul.!l.l! 

1:k. pennatula 

Hullidae 

Mulloidichthys martinicus 

*PseudupeneuB maculatuB 

Greater amberjack 

Almaco jack 

Snappers 

Black snapper 

Queen snapper 

Mutton snapper 

Schoolmaster 

Blackfin snapper 

Gray snapper 

Dog snapper 

Mahogany snapper 

Lane snapper 

Silk snapper 

Yellowtail snapper 

Wenchman 

Vermilion snapper 

Grunts 

Margate 

Tomtate 

French grunt 

White grunt 

Bluestriped grunt 

Porgies 

Sea bream 

Jolthead porgy 

Sheepshead porgy 

Pluma 

Goatfishes 

Yellow goat fish 

Spotted goatfish 

2 

Medregal 

Escolar, Medregal 

Chop .. negra 

Cartucho 

Sama 

Pargo amarillo 

Negra 

Pargo prieto 

Pargo 

Rayado 

Rayado 

Chillo 

colorado 

de yerba 

Colirrub~a 

Muniama de aiuera 

Besugo 

Viuda 

Mulita, mula 

Condenado 

Cachicata 

Ronco amarillo 

Chopa 

Bajonado 

Pluma 

Pluma 

Salmonete amarillo 

Salmonete colorado 
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Table lA (Continued) 

Chaetodontidae 

Chaetodon capistratus 

J;;. ocellatuB 

ok- striatu8 

Pomacanthidae 

Holacanthus ciliario 

l!. tricolor 

Pomacanthus arcuatuB 

1!. paru 

Labridae 

Bodianue rufus 

Halichoeres radiatuB 

He~ipteronotu9 novacula 

Laehnolai~u9 maximus 

Scaridae 

ScarU9 coelestinus 

.eo coeruleus 

.§. croicensis 

i. guacamaia 

~. taeniopteruB 

la. vetula 

Sparisoma aurofrenatum 

§. chrysopterum 

la. rubripinne 

la. viride 

Acanthuridae 

acanthurus bahianu8 

11. ehirurgus 

1.. eoeruleus 

ButterflyfiBhes 

Foureye butterflyfish 

Spotfin butterflyfieh 

Banded butterflyfish 

Angelfishes 

Queen angelfish 

Rock beauty 

Gray angelfish 

French angelfish 

Wrasses 

Spanish hogfioh 

Puddingwife 

Pearly razorfish 

Hogfish 

Parrotfishes 

Hidnight parrotfish 

Blue parrotfish 

Striped parrot fish 

Rainbow parrot fish 

Princess parrot fish 

Queen parrot fish 

Redband parrot fish 

Redtail parrotfish 

Redfin parrotfieh 

Stoplight parrot fish 

surgeonfi8hes 

ocean surgeon 

Ooctorfieh 

Blue tang 

3 

Mariposa 

Mariposa 

Mariposa 

lsabelita 

Ieabelita mediolu~o 

Cachama blanca 

Cachama negra 

Loro capitan 

capitAn de pieciras 

Doncella cuchilla 

capitAn 

Juciio 

Brindao 

Loro 

Guacamayo 

Loro 

Loro 

Loro 

Loro 

Loro 

Chaporra 

Medico 

Medico 

Medico 





Table lA (Continued) 

Balistidae 

Balistes vetula 

Canthidermis Bufflamen 

Helichthys ~ 

Xanthichthys ringens 

Ostraciidae 

Lactophrys bicaudal is 

1<. polygonia 

1<. guadricornis 

~. trigonus 

-1. tr igueter 

+Not listed by AFS. 

Leatherjackets 

Queen triggerfish 

Ocean triggerfish 

Black durgon 

Sargassum triggerfish 

Boxfishes 

Spotted trunkfish 

Honeycomb cowfish 

Scrawled cowfish 

Trunkfish 

Smooth trunkfish 

4 

Puerco 

Turco 

Japonesa 

Puerquito 

~hapin 

Chapin 

Chapin 

Chapin 

Chapin 





Table 2A. Species or species groups of aquarium fishes on trade lists and shipping 
lists for export from Puerto Rico· 1990/91. (Species noted by an asterisk 
are taken at larger sizes as food fish.) Modified from Sadovy, 1991. 

Scientific Name 

Elaemobranchs 
Gymnothorax miliaris 
Gymnothorax funebris 
Myri~hthys oculatua 
Echidna catenata 
Muraenids 
Plectrvpops retrospinis 

·Holocentrus ascensionis· 
Myripristis jacobus 
Holocentrids 
Apagen maculatus 
Astrapogon stellatus 
Priacanthus arenatuB 
Priacanthus c[uentatuB 
Chromis eyanea 
Chromis insolatus 
Abudefduf saxatilis 
Stegastes partitus 
Stegastee leucostietus 
Stegastes planifrons 
stegastes dorsopunicans 
~ospathodon chrysurus 
Pomacentrids 
Ihalassoma bifasciatum 
ClepticuB parrae 
Halichoeres cyanocephalus 

"*Halichoeres radiatus 
Halichoeres maculipinna 
Halichoeres garneti 
Xyrichtys splendens 

"*Sodianus rufus 
!.abrids 

·Sparieoma chrysopterum 
.Scarus taeniopteruB 
*Scarids 
Centropyge .!!.tSi 

·Pomacanthus ~ 
·Pomacanthus sreuatus 
"*Holaeanthus ciliaris 
·Holacanthus tricolor 
*Pomacanthids 
·Chaetodon capiatratuB 
·Chaetodon ocellatu8 
·Chaetodon ~tuB 

Caetodon aculeatuB 
*Chaetodontids 

Gramma loreto 
SerranUB tabacariuB 
SerranUB tigrinus 
Serra nus annulariB 
SerranU8 baldwini 
Serranue tortugarum 

.. Serranids 
tiopropoma rubre 
Hypoplectru9 nigricane 

Corrunon Name 

Sharks, skates, rays 
Goldentail moray 
Green moray 
Goldspotted snake eel 
Chain moray 
Moray "sels" 
Cardinal Boldier 
Longjaw squirrelfish 
Blackbar soldierfish 
Squirrel! ish 
Flame/cardinalfish 
Conchfish 
B1geye 
Glas8eye 
Blue chromis 
Sunshine Oamselfish 
Sergeant major 
Bicolor damsel fish 
Beaugregory 
Yellow damselfish 
Dusky damselfish 
Yellowtail/jewel 
Damselfish 
Bluehead wrasse 
Creole wrasse 
Lightning wrasse 
Puddingwife 
Clown wrasse 
Yellowhead/neon wrasse 
Ra%orfish/green wrasse 
Spanish hogfish 
Wrasses 
Redtail parrotfish 
Princess parrotfish 
Parrotfish 
Pygmy angelfish 
French angelfish 
Gray angelfish 
Queen angelfish 
Rock beauty 
Angelfish 
4-eye butterflyfiah 
SpotfiBh butterflyfish 
Banded'butterflyfish 
Longsnout/nose butterfly 
Butterflyfish 
Royal gramma 
Tobacco fish 
Harlequin bass 
Orangeback bass 
Latern bass 
Chalk bass 
Basses 
Swissguard basslet 
Black hamlet 

Number 

44 

4 

e 
183 

5 
242 

3 
98 

1 
24 
26 

439 
20 
12 

49 
20 

299 
B 

612 
43 
20 

587 
34 

122 
26 

462 

20 
345 
882 

7 
114 

1552 
7 

133 

338 
111 

98 
11124 

57 
76 

1 
13 
54 
14 

6 
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Table 2A (Continued) 

Bypoplectrus indigo 
Hypoplectru9 unicolor 
Hypoplectrus puella 
Hypoplectru9 guttavarius 
HypoplectruB gummigutta 
Hypoplectrus aberrans 
Serranida 
paranthias fureifer 

.Epinephelu9 fulvuB 
*Epinephelus guttatus 
-Serranids 

Rypticu9 saponaceuB 
Eguetus punctatus 
Eguetus lanceolatus 
Paregues acuminatuB 
Chaetodipterus faber 
Arnblycirrhitus Pin£A 
AnisotremUB virginicus 
Ophioblennius atlanticu8 
Blenniids 
Gobiosoma spp. 
Ouisguiliu8 hipoliti 
Gobiids 
Opistognathu9 aurifrons 
Opistognathus whitehurstii 
scorpaenids 
Bothu. lunatus 
Symphurue arawak 
Oactylopterus volitans 
Hippocampus spp. 
Sygnathids 

-AeanthurUB coeruleus 
-Acanthurus chirurguB 
-Balietes vetula 
*Xanthichthys ringens 
·Canthidermes Bufflamen 
*Melichthys niger 
bluterus scriptuB 
Cantherhines macrocerus 
Monacanthids 

*Lactophrys, Acanthostracion 
Canthigaster rostrata 
Diodon hystrix 
J\ntennarius spp. 
Ogcocephalus spp. 
Synodus intermedius 

-Mullids 
Aulostomida 

Indigo hamlet 
Butter hamlet 
Barred hamlet 
Shy hamlet 
Golden hamlet 
Yellowbellied hamlet 
Hamlets 
Creole fish/anthias 
coney/gold coney 
Red hind 
Grouper 
soapfi8h 
Spotted drum 
Jackknife fish 
Cubbyu/high-hat 
SpadeHsh 
Redspotted hawkfish 
Porkfish 
Redlip blenny 
Blennies 
Neon goby 
Rusty goby 
Gobies 
Yellowhead jawfish 
Dusky j awfish 
Scorpionfish (Stonefish) 
Peacock flounder/flounder 
Caribbean tonguefish 
Flying gurnard/sea robin 
Sea horse 
Pipefish 
Blue/yellow tang 
Surgeon tang/doctorfish 
Queen triggerfish 
sargassum/redtail/triggerfish 
Ocean triggerfish 
Black triggerfish 
scrawled filefish 
Whitespotted filefish 
Filefish 
Trunkfish, cowfish 
Sharpnose puffer 
Porcupine fish 
Frogfieh 
Battish 
LiurdHsh 
Goatfieh 
Trumpetfieh 

2 

1 

12 
135 

53 
12 
47 

1 
21 
22 

205 
6 

31 
17 

451 
948 

2631 
126 

8 

437 
24 
. 3 

367 
SO 

920 
74 

1 
76 

22 
28 

36 
2 

70 
6 
1 
9 

60 
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EXECUTIVE SUMMARY 

A stock assessment workshop 
examined fishery trends for shallow water 
reef fishes in the U.S. Caribbean based 
on available fishery land'angs and biostatis
tical data. Puerto Rico, St. Croix, and the 
combined St. Thomas/St. John areas were 
chosen as appropriate geographical units 
for analysis. The workshop focused on 
comparing 1985 with 1990 because the 
data for these years were nearly complete. 
Trends incatch-per-unit effort were 
examined using data from other years when 
sufficient data were available. Oeep water 
reef' fishes, . although technically not 
included in the Shallow-Water Reef Fish 
Fishery Management Plan, were also 
examined because of their importance to 
the reef fish fishery. 

. 
Significantirprovements were noted 

in data collection, management, and 
coverage since 1987, particularly in Puerto 
Rico. Continued improvements are 
possible and were encouraged. 

Insufficient data were available to 
calculate spawning potential ratios· to 
measure overfishing, although there was 
reasonable direct and anecdotal evidence 
to suggest that many species continue to 
be overexploited. 

. Overaft, using these indices,the reef 
fish fishery in Puerto Rico has declined from 
previOUS levels. In 1931, 1403 fishermen 
using 711 vessels (only 9 with motors) 
landed 3,080,100 Ibs (Jarvis, 1932). In 
1989, 1822 fishermen with 1107 vessels 
landed 2,305,OO4lbs (Matos and SadoV)', 

, 

1990). Over the past 16 years landings 
have averaged 3.15 million pOunds, but 
after reaching a high of 5.36 million Ibs in 
1979, they declined to a low of 1.67 million 
Ibs in 1988 ~ then only sjightly increased 
in 1989 and 1990. Composition of snapper 
have shifted from mostly shallow water to 
deeper water species and several families 
comprise a smaller,proportion of the total 
demersal catch .. 

A similar long term database was not 
available from the USVI although total 
projected finfish landings appeared rea
sonably stable between 1975 and 1989. 
averaging 0.93 million pounds for St 
Thomas/51. John and 0.44 million pounds 
for 51. Croix. 

Catch per unit effort based on fish 
traps has deClined in both the USVI and 
Puerto Rico. landings of larger individuals 
of groupers such as coney and red hind 
have decreased; and Nassau grouper in 
particular continue to be very scarce, 

Biostatistical data were used to 
examine size-frequency trends by area and 
gear type. Growth overfishing appears to 
be a major problem based on the large 
number of small fishes being landed and . 
the recent declines in total landings. A 
vield-per-recruit analysis would help 
quantify this situation, however, the review 
team was unable to conduct an analysis 
because of the lack of essential biological 
data specifically tuned to Puerto Rico and 
the USVI. 

Although simple evaluations were 
made to note changes in mean capture 
length over time. too few data existed to 
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interpret the causes of changes for most 
species. Recruitment variability was shown 
for red hind and coney in Puerto Rico and 
St. Croix. Relatively pool' recruitment for 
red hind in recent years in both the USVI 
and Puerto Rico should be a particular 
source of management concern although 
whether this variability was due to natural 
events or as the result of fishery exploitation 
cannot be determined from available data. 
Fishing appears to be the cause for the 
recent decline of large coney in 51. Croix 
because recruitment appears consistent. 
The workshop showed that long-term data 
sets are necessary for analyses to 
determine recruitment effects and allow 
proper interpretation. Recruitment variation 
and the effect of this variation on length
frequency distribution i"ldicate that pair-wise 
comparisons of annual length-frequency 
distributions may give misleading results. 

Recommendations were made 
concerning management and meth
odological issues. The most noteworthy 
management recommendation was to 
improve compI'l8l'lC8 and secure compatible 
regulations between the Caribbean Fishery 
Management Council and the Common
wealth and Territorial govemnents. WlIhout 
compatible regulations and cooperation 
to increase compliance. particularly by the 
Commonwealth of Puerto Rico. no im
provements for the fishery can be antici
pated because-so little reef habitat is under 
direct Council control. 

The most obvious management 
recommendation was to reduce fishing 
effort. particularly on small fishes. in order 
to increase the productivity of the reef fish 
fishery. IncreaSing the minimum mesh size 

2 

of fish traps to at least 2" would be a step 
in the right direction but prot:lably will not 
be sufficient to obtain significant increases 
in yield. especially for species that are 
being recruitment overfished.· Establish· 
ment of no harvest zones and protecti::l1'1 
of knov.n spawning aggregations were 
recommended as a means to improve the 
spawning stock size. It was also recom
mended that deeper water reef fishes be 
included in the Fishery Management Plan. 

Methodological recommendations 
include continued efforts to standardize 
and improve data collection. entry. and 
storage. Historical length-frequency and 
catch-per-unit-effort data should continue 
to be entered into the database. Lor.al 
studies are needed 01'1 reef fish growth and 
fecundity to produce yield-per-recruit 
models and calculate spawning potential 
ratios. Better information on where and 
how fish are captured would be extremely 
helpful for Mure analyses. 
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INTRODUCTION 

The Carilbean FIShery Management 
Council's. (CFMC) Fishery Management 
Plan (FMP) for the Shallow-Water Reef Fish 
(SWAF) Fishery of Puerto Rico and the U.S. 
Virgin Islands in the Exclusive Economic 
Zone (EEZ) of the U.S. Caribbean became 
effective on September 22, 1985. The FMP 

. identified a number of activities that require . 
the attention of the National Marine 
Fisheries Service (NMFS) and the 
Caribbean Fishery Management Council 
(CFMC), in cooperation with the Common
wealth of Puerto Rico, and the Territory of 
the U.S. Virgin Islands (USVI) through their 
pertinent agencies: Puerto Rioo Department 
of Natural Resources (PRDNR) and the 
Fisheries Research Laboratory, and the 
USVI Department of Planning and Natural 
Resources, Division of Fish and Wildlife. 

The management unit includes 64 
of the most commonly landed species (14 
families) that compose the reef fish catch 
from PR and the USVI. The FMP estab
lished regulations to rebuild declining reef 
fish stocks in the fishery and reduce 
conflicts among fishermen. Itestablished 

. criteria for the construction of fish traps; 
required owner identification and marking 
of gear and boats; prohibited the hauling 
of or tampering with another person's traps 
without the Owner's written consent; 
prohibited the use of poisons, drugs, other 
chemicals, and explosives for the taking 
of reef fish; established a minimum size 
limit on the harvest of yellowtail snapper 
and Nassau grouper; and established a 
closed season for the taking of Nassau 
grouper. 

3 

Amendment 1, May 1990, estab
lished an area closure during the red hind 
spawning season in the EEZ southwest 
of St. Thomas; included a provision forthe 
collection. of socio-economic data; and 
modified two management measures: (1) 
increase the minimum mesh size require· 

. ment for fish traps to 2 inches by Septem· 
ber 1991, and (2) prohibit the harvest of 
Nassau grouper. In September, 1991 . 
provisions were approved that (1) deflneo 
overfishing at 20% of the spawning stock 
biomass per recruit that would occur in the 

. absence of fishing; (2) delayed the 2 inch 
mesh requirement until September 14. 
1993; (3) allowed the use of 1.5 inch square 
mesh wire until September 14,1993; and 
(4) made specific requirements for fish 
traps It,Iat included two required degradable 
escape panels on opposite sides of fish 
traps attached by 1/8 inch diameter, 
untreated, jute twine. 

To meet FMP requirements for 
continual monitoring and subsequent action 
as data become available, a SWRF stock 
assessment workshop was conducted at 
the CFMC offices in San Juan, Puerto Rico 
on November 18-20, 1991. This is the 
resulting report for the SWRF resource in 
the U.S. Caribbean. 

METHODS 

This workshop focused on compar· 
ing data from fiscal year 1985 (October 
1984 through September 1985), the 
baseline year, with calendar year 1990 
(January hough December 1990) because 
data from other years were incomplete, or 
had not been computerized and edited in 
time for this report. Trends in CPUE were 

'. 
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examined for other years when sufficient 
data were available. Species considered 
"deep water" reef fish, although not part 
of the Shallow·water Reef Fish FMP, were 
examined as part of this' assessment 
because some evidence indicates that the 
reef fish fishery has shifted to deeper water 
species over recent years. 

. In preparation for the assessment, 
d,ata from approximately 450 St. Croix trip 
interviews gathered from 1985 through 
1990 were assembled by the CFMC staff 
and submitted to Miami Laboratory NMFS 
for data entry in the Trip Interview Program 
(TIP) format. Many historical landings and 
biostatistical data were entered from raw 
data sheets by CFMC and NMFS staff as 

M' partot a data archaeology project 
administered by the SEFSC, NMFS, 
8iostatistical data representing over 52,000 
measured fish were pooled for 
'leng1h·frequency analysis. Participants 
examined data and conducted analyses 
where appropriate. The 1985 Caribbean 
Analysis (Bohnsack et at, 1986) was used 
as a database and a baseline for this 
report. The assessment team chose to 
use Puerto Rico, St. Croix, and the 
combined St. Thomas and St. John area 
as appropriate units for analysis. St. Croix 
was separated from the other VIrgin Islands 
because It is located on a separate 
geological platform. The assessment team , 
also ag~eed that a minimum of thirty 
observations for a given species or gear 
type were necessary in order for the data 
to be included in statistical analyses for this 
report. Tables 4-7 report all available data. 

FiSh traps and fish pots are 
considered synonymous for this report. 

4 

Biostatistical Data 

The biostatistical data were made 
available in various forms from each island' 
data base fiies (oBF) files fiom Puerto Rico, 
LOTUS files from SI. Thomas!S1. John, and 
raw data sheets from St. Cioix. Once the 
St. Croix data were edited and entered into 
the NMFS Trip Interview Program (TIP), all 
files (o8F, LOTUS and TlP) were converted 
to ASCII and then downloaded onto the 
VAX computer at NMFS/SEFC in order to 
undergo statistical analyses. Because each 
island has its own database format with 
unique requirements and species COdes. 
data could not be rapidly coalesced into 
a single database. The 1985 Caribbean 
data were uploaded from the mainframe 
and converted into ASCII to have all data 
available. 

Biostatistical analyses concentrated 
on the 64' species listed in the 1985 
shallow·water reef fish fishery management 
plan. Also included in this report are 33 
other categories which included congeneric 
species, species grouped by family (e.g, 
Lutjanidae), and fishery m'arket classifica· 
tions (e.g., first class fishes. second class, 
etc.). All data were sorted and analyzed 
separately by island, with metric conver· 
sions being performed as necessary to 
create uniform measurements. At times 
the analysis of species by weight or length 
was impossible due to the lumping of 
species into categories, especially in the 
1985 data. Gear comparisons were also 
sometimes difficult because of the different 
gear type used over time. The 1985 data 
were previously formatted with 4 gear 
types. Gear types in the 1990 database 
were expanded to 10 types, but for the 
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purpose of this report were consolidated 
to 7 with "all other" including troUlines, skin 
diving and other unclassified gear. 

Catch per unn effort (CPUEl Analysis 

The CFMC provided CPUE by year 
calculated in terms of average landings per 
trip and average weight per species per 
trip where sufficient data were available 
(Appendix B). The usa of CPUE as an 
inaicalor parameter for this report was . 
complicated by several factors, including 
an insufficient number of samples for 
certain years and. combined catches 
representing several fishing gears. Catch 

. per unit effort estimates are influenced by 
the type of fishery, the area fished, and on 
the activity patterns of the fishermen. 
FISherman in the U.S. Caribbean commonly 
troll for pelagic fishes while moving towards 
the area where fish pots have been set. 
After pulling traps, fishermen troll again to 
lobster or conch fishing sites, fish for these 

. ' .. organisms, .and. tI;len continue trolling to 
.~ the landing site. Often these catches are 
o combined in the data, regardless of the 
. gear used to catch specific species. The 
, fishermen of Puerto Rico participate in a 
. voluntary trip ticket reporting system, in 
. which the fishermen record their catch and 
effort information on a trip ticket which is 
collected by a port agent. To be effective, 
this system depends on the memory of the 
fisherman to ~ record thai" catches 
in a timely manner. Interpreting the trip 
ticket data however was sometimes diflicult 
because several trips were, at times, 
summarized on one trip ticket. Occasional
ly only one gear type was recorded for the 
many species landed, even when It was 
known that the Identified gear could not 
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harvestthe species indicated (e.g., conch 
harvested with bottom lines). Generally, 
however, the number of these questionable 
records was small. To com~nsate for 
these factors, we analyzed only those 
Puerto Rico trip tickets which identified one 
trip per ticket. The data are presented as 
pounds per trip for a given gear by species 
(Apperdx B). Puerto Rico biostatis1icaI data 
that did not incflCate if the data represented 
. a complete or partial harvest were not used 
in CPUE calculations. 

The 5t. Croix biostatistical data 
represented complete landings and thus 
could be used as an indicator of CPUE. 
The data are presented as the average 
weight iii grams for each species by trip. 
Only those samples which contained at 
least three years of data with thlrty or more 
observations per year were included in this 
analysis. The St Croix data are preliminary. 
however, as additional raw data were 
discovered after the analysis was complet
ed and could not be included in this report . 
The' additional data are not expected to 
significanUy change the trends established 
within this report. No detailed 51. Thomas 
or 5t. John landings data were available 
for CPUE analysis . 

RESULTS AND DISCUSSION 

Data Collection, Entry, 
and Management 

Available Data 

Results of this workshop emphasize 
the continued need for standardized data 
collection, entry, and storage. In a review 
of 1985 Caribbean data (Bohnsack, et al. . 
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1986). recommendations were made for 
iTp"oved data coIIec::tioo a"ld management 
Since then, significant improvements have 
occurred in terms of collection procedures, 
data management, and ·degree of 
coverage, especially for data from Puerto 
Rico. Still severar problems were noted 
with much of the historical data that limited 
the types of possible analyses. One 
problem was the deIinition and classification 
of some reef fishes; species listed in the •. 
FMP were net necessarily the same species 
cataloged in landings reporting categories. 
Some reef fishdassifications have changed 
which makes interpreting historical data 
problematic (e.g. primary reef fish). Deeper 
water reef fish were not recognized in the 
FMP 'but are routinely reported in recent • • landings data, especially among snapper. 
Terms and definitions used in the reef fish 
pran should be standardized as much as 
possible. 

The variability of computer formats 
used from island to island was a problem. 
Each island had their own database format, 
including their own codes and programs, 
which made merging all data difficult, if not 
impossible. Statistical analyse~ were 
therefore restricted and some comparisons 
between islands and years were impossi. 
ble. 

Participants of the workshop recom· 
mended standardization of data collection 
and data bases, particularly for Mure data 
collection efforts. The present NMFS TIP 
program may provide a suitable format. 
In preparation for this workshop consider. 
able effort was directed at entering 
historical data on an ad hoc basis. Still, 
some data exist that has been collected 
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but have never been enlered into a 
database. A need was recognized for 
~ standarcizalion cI data entry, eciti'lg. 
and routine data management. The 

. workshop recommends that the SWRF 
management plan include reef fish caught 
routinely in deeper water such as Lutianus 
buccaneHa, L. vivanus, Etelis oculatus, and 
Rhombop1ites aurorubens. 

Statistical Bias 

The Puerto Rico biostatislical data 
were the most randomly collected. Port 
samplers routinely went out to ports and 
sampled catches as they were offloaded 
from boats. Some statistical bias probably 
. existed in that fishermen who cooperated 
were approached more frequently than 
those who did not. Also, it is probable that 
some bias existed in some interviews by 
interviewers preferentially sampling larger 
and more unusual fish. The USVI 
biostatistica/ data is very biased, but 
preCise, In that all data from SI. Thomas! 
St. John were collected from one trap 
fisherman. In addition, all SI. Croix data 
were coDected from one fish house, usually 
from the same fish pot fisherman, although 
on rare occasion the fish house would buy 
from other trap fishermen. Some snappers 
reported from SI. Croix (e.g., Elelis 
ocuIatus.Aps!Tis denlatus, I..u!janus vivanus) 
were obviously ~ caught in fish traps and 
were actually a result of particular deep 
water reef fish sampling as these species 
are caught by vertical set lines. It is 
extremely important to note that the St. 
Croix trap fisherman who supplied nearly 
all biostatistical data began altering his 
traps from 1 1/2' to 2' mesh in 1987. 
completing the conversion in 1988. 
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• Therefore shifts to larger fish indicated by 
the 1985-1990 St. Croix length-frequency 
comparison are most probably a result of 
mesh change rather than an increase in 
fish length at capture. 

Puerto Rico Fishery Trends 

Total Landings 

In Puerto Rico total annual SWRF 
Iand'II19s averaged 3.15 million pcu-ds over 
16 years. but have declined greatly since 
1979 (Table 1. Figure 1). Total reported 

· annual landings increased to a high of 5.36 
million Ibs in 1979. and then declined to 
a low of 1.67 million Ibs in 1988. Landings 
· in 1989 and 1990 increased slightly but 

.. were. only 36% and 35% respectively of 
, the maximum reported landings in 1979 
• "and well below the 16 year average. 

.. Despite uncertainty about the acCuracy of 
calculated values for some years (see 
Matos and Sadovy.199Oa), there.iew team 

. concluded that the"data probablY renacted 
" general landings trer:tds. 

Two trends were noted in catch 
composition: (1) snapper (l.I.$nidae) have 
· shifted from mostly shallow water speci,es 
to increased importance of deep water 
snapper . (Table .2); (2) several families 
comprise a declining propor1jon of the total 
demersal catch: grunt (Haemulidae) 
declined from a maximum of 28% in 19n 
to 8% oJ the catch in 1989; grouper 
(Serranidae) have declined from 19% in 
1972 to 13% in 1989 while snapper 
(Lutjanidae) increased from 23% in 1974 
to a high of 51 % in 1989 (Appeldoom and 
Meyers. In press. Table 2). 
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Fishing Effor1 

A workshop consensus was that 
fishing effort has probably increased slowly 
i"I Puerto Rico over recent years. Although 
lOme data are available on the total 
number of fishermen (Table 1). effort data 
specfficaJly targeting reef fish by gear were 
generally unavailable although a shift in 
appears to have QCCUI1'ed i"I gear from fish 
traps to nets. 

Dired ~ d specific fishery 
gears is difficult to ascertain because of 
different gear classifications used. i"I 1 98S 
total landings (n - 2.518.687 Ibs) were 
accounted for by fish traps (53%). hook 
and Bne (31%). other traps and hooks (5%) . 
and other gears (11 %). Fish traps 
remained the major fishing gear accounting 
for 40% of total landings in 1990 (down 
from 53% in 1985). In 1990. traps were 
followed by bottom lines (26%). gill nets 

. (14%). SCUBA (6%) •. beach seines (3%) . 
Ionglines (2%). and other gears (10%) in 
terms of contribution to total landings (n 
== 1.520.596 Ibs) .. 

.. Matos On review) compared fishes 
landed from fish traps. gill nets. and 
trammel nets and showed that fish traps 
tended to catch smaller fishes. 

Catch-per-unit effort (CPUE) 

The reported CPUE of reef fishes 
landed by fish traps in PR reached a 
maximum of around 325Ibs1trap-yr in 1978 
and then declined to approximately 45 
Ibs/lrap-yr in 1989 (Figure 1 c). Appeldoom 
and Meyers On press) analyzed fisheries 
independent data and showed higher 



CPUE with distance from shore. Presum
ably greater fishing effort closer to shore 
reduces stock size and CPUE. 

Although CPUE is an Important 
parameter used to indicate the condition 
ot a fishery, our ability to use CPUE was 
limited for a variety of reasons. One 
problem was the fact that most reef fish 
were caught by a variety of techniques 
(Matos and Sadovy, 199Oa). Other 
problems, as discussed before, were our 
inability to distinguish one trip from many 
in the voluntary trip ticket system, the 
inability to distinguish a total from a partial 
catch in several years, the pooling together 
of species. the absence of effort data, and 
insufficient data for certain years. Only 14 
species had sufficient data (as described 

: in the introduction) to calculate CPUE by 
gear type. Simple linear trend lines were 
fit to the data and plotted courtesy of the 
CFMC (AppencfIXB). Trends are described 
in Table 3; although too few years of data 
were available to test statistical significance 
of the trends. It Is readily apparent that 
a longer time series of data is necessary 
to make meaningful conclusions. For the 
last few years the intensity of sampling in 
Puerto Rico has increased, but these data 
cannot be used to look at trends in this 
assessment as they either span only two 
years or do not have sufficient (more than 
30) observations per species with a given 
gear. 

U.S. Virgin Islands Fishery Trends 

Total landings 

Total projected finfish landings in 
the USVI appeared reasonably stable, 
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averaging 1.35 million Ibs between 1975 
and 1989 (0.93 for St. Thomas/SI. John, 

. and 0.44 for Sf. Croix; Figure 1. Table 1). 
Total annual landings were higher from St. 
Thomas/St. John than from St. Croix 
presumably because of fewer fishermen 
end a smaller island platform around S1. 
Croix. 

Fishing Effort and Catch-per -unit effort 
(CPUE) 

The workshop consensus was that 
fishing effort had probably increased slowly 
in the Virgin Islands over recent years. 
Although some data were available on the 
total number of fishermen (Table 1), effort 
data specifically targeting reef fish by gear 
were generally unavailable. However, 
based on 1985 data, fish pots accounted 
for 73% of the recorded weight landed in 
St. Thomas/St. John, and 71 %. of the 
landings in St. Croix. The number of fish 
traps, the prevalent fishing gear, were 
estimated to have increased since 1978 
(Figure 1 b) while annual catch per trap has 
decreased from about 350 Ibs/yr in 1979 
to 100 Ibslyr in 1987 (Figure 1 c). 

Concern was expressed that the 
number of actively fished traps may be a 
poor indication of total fishing effort 
because an unknown number of traps are 
lost and still actively fish. Surveys by USVI 
Division of Fish and Wildlife have found 
numerous lost traps without escape panels 
that were still catching fish. These traps 
were classified as lost because buoy lines 
were cut, traps were heavily fouled, or lIoats 
had been fouled and submerged. 
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Biostatistical Summaries 

Biostatistical data were used to 
prepare size-frequency graphs for species 
with greater than 30 observations 
(Appendix A). The rTl88Il1ength and weight 
were then noted by area (Tables 4 & 5) 
and gear type (Tables 6 &7). By relating 
tables and graphs, a simple evaluation was 
made for the most frequent species to note 
if the mean capture length by area was .. 
generally measing, decreasing or staying 
relatively stable. Discussion is made at the 
family level for the purpose of this report. 
Data for .Individual species can be 
examined in Tables 4-7 and Appendix A. 

1. Scaridae (parrotfish). Parrotfishes are 
generally caught in fish traps. All 4 species 
lSparisoma chrysopterum, S, viride, Scarus 
vetula and S, taeniopterus) which met the 
statistical restrictions (>30 observations) 
displayed a decrease in mean capture sile 
overtime forUSVI. It is important to note 
that all reported scarids decreased in mean· 
capture size even though the Sl Croix data 
included a increase in fish trap mesh size 
from 1 1/2' to 2". It was not possible to 
determine sile trends for parrotfishes for 
Puerto Rico because the 1985 data were 
not species specific as most parrotfistles 
were categoriled in general classes (e.g., 
first class, second class, etc.). 

2. Haemulidae (Grunts). Overall, 
haemulids captured in fish traps tended 
to decrease in mean sile over time. Four 
haemulids (Haemulonlwere traditionally 
reported from the U.S. Caribbean fishery, 
however a recent addition of Pomadasys 
crocro was noted (St. Croix 1990). Two 
species U:i. flavolineatum and .Ii. sciurus) 
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did not appear in the 1990 SI. CrOix 
bios!atistical data, presumably because 
they were successfully escaping through 

. the larger meshed fish pots. .Ii. 
caibonariY.!D and .I:l.l2!I.!!:!lieri appeared to 
be maintai.ning mean size. of capture in SI. 
. Croix, possibly because Of the c:hMge to 
larger trap mesh. .Ii. plumieri from 51. 
Thomas/51. John decreased in size. In 
Puerto Rico .Ii. flavolineatum decreased 
in size over time'. 

3. Lutjanidae (Snappers). The mean size 
of Ocyurus chrysUM decreased over time 
in Puerto Rico. In St. CrOix mean size 
increased from 1985 to 1990 most likely 
due to the larger trap mesh size. Etelis 
oculatus, a deep water reef snapper, had 
a relatively stable mean capture size in 51. 
Croix. The other lutjanids (an Lutjanus) also 
appear to be maintaining a relatively stable 
mean capture· size over time. 

4. Acanthuridae (Surgeonfishes). 
. Surgeonfisl1es were much more important 
in the U5V1 fishery than for that of Puerto 
Rico due to consumer preference. None 
of the three reported USVI surgeon fish 
were inlluential in the Puerto Rico biostatist· 
icaI database, perhaps because they were 
listed by market category or are not in 
demand. However, in both Sl. Croix and 
St. Thomas/St. JoM the mean capture sile 
of an three species (AcanthuM coerulerus. 
A bahianus and A. chirurgus) decreased 
over time. The mean capture sile of St. 
Croix surgeonfishes did not have as much 
of a decline as that reported from St. 
Thomas/St. John, presumably due to the 
switch to a larger trap mesh size by the 
SI. Croix fisherman. 



5. Serranidae (Groupers). Only two 
groupers. coney (Epinephelus fulvus) and 
red hind <e.. guttatusl were present in more 
than thirty interviews for both years from 
one location. The two groupers were 
reported only from St. Croix and both 
Showed an illCfease in mesn capture size 
over time. However, very few large 
individuals were reported in the biostatis
tical data. It should be noted that the 1990 
data for coney had :.ignificantly fewer 
observations (n .. 30) than 1985 Cn = 
1642). Potential reasons for these 
increases in capture size are discussed 
later. 

6. Mutridae (Goatfish). Goatfishes 
appeared in the database for Puerto Rico 
and St. Croix in 1985. but only from Puerto 
Rico in 1990. Most likely the larger mesh 
size used in St. Croix allowed them to 
escape. In Puerto Rico the mean capture 
size of both Mulloidichthys martinicus and 
Pseudupeneus macu!atus decreased over 
time. 

7. Sparidae (Porgy). Balistidae 
(Triggerfish). Ostraciidae (Trunkfish) and 
LabIidae (Wrasses). The porgies lCaIamus 
bajonado. .Q.. pennatula). triggerfish 
(Balistes vetula). and one trunkfish 
(l..ac!optvys oob'gooia). decreased in mean 
size over time for Puerto Rico. Mean size 
of capture for I.. guadricornis remained 
stable. Data fromSt. Croix showed an 
absence'of porgies and a decrease in the 
mean capture size of 8., vetula and L 
polygonia over time. The mean size of 
hogfish (Lac::hnog!imus rnaxirM) increased 
over time for Puerto Rico. 
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inSufficient data existed to examine 
size differences for Carangids (Jacks). 
Holocentrids (Squirrelfish). and 
Pomacanthids (Angelfish). 

Length-frequency Analyses 

Further analyses were conducted 
at the w()(\(shop on the sources of variation 
in length-frequency cflStributions. Because 
of the relative abundance of data. primary 
emphasis was given to the red hind. with 
distributions available from St. Croix. 51. 
Thomas/St. John and Puerto Rico (Figures 
2 and 3). Growth curves from Sadovy et 
al. (in review) for Puerto Rico and 51. 
Thomas were used to convert lengths to 
ages; the St. Thomas/ St. John curve was 
applied to the St. Croix data. In addition. 
Sadovy and rJgusrola On press) presented 
catch curves for Puerto Rico and SI. 
Thomas. Distinct variations were evident 
between years in length·frequency 
distributions. 

Our analyses showed that variations 
in red hind recruitment largely explain the 
above differences. Data from SI. Croix 
(Figure 4) showed low recruitment for the 
last three years (1987-90). Good year 
classes !hat were spav.med in 1980 (located 
at 350 mm in 1988) and 1983 probably 
have been supporting the fishery over the 
past few years. Mean size of the red hind 
has been increasing steadily from 292 mm 
In 1987 to 342 mm in 1990. This increase 
resulted primarily from poor recruitment 
and the absence of small individuals. 
coupled with the relative abundance of now 
large individuals from the earlier dominant 
year classes. The data also show that 
these older fish are disappearing (due to 
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fishing and natural mortality). The switch 
to larger trap mesh size does not account 
for this pattern as smaller size classes 
continued to diminish after the switch was 

. completed. Because the larger Individuals 
will not be replaced due to poor recruitment 
in recent years, catches are predicted to 
decline; a trend already evident in the last 
2 years. 

In St. Thomas, the red hind fishery 
in 1984 wa!? dominated by the 197'4 ye?r 
class (observed at 374~400 mm in 1984) 
(Figure 5). Poor recruitment occurred in 
1985-86, resulting in a shift in the size 
distribution to larger fishes. A large 
recruiting year class spawned in 1985 was 

. evident in 1986 ~ocated .at 200 mm); 
recruitment or this class over the next 2 
.years shifted the length·frequency 
distribution to the left. The 1974 year class 
was still present in 1988, representing what 

'. few large fish.that remained. Aprevious 
comparison 'of the 1984 and 1968 data 
(Beets and Friedlander, in press) attributed 
the decline in large fish to overfishing. This 
can now be seen to be due to variations 
in recruitment and specifically the decline 
or the dominant 1974 year class. 

Puerto Rico data show a prominent 
newly recru~ed red hind year class in 1984 
(Figure 6). A lesser peak (located at 375 
mm) probably represents the 1974 year 
class. Recruitment to the fishery in 1986 
(data not available) was likely sufficient to 
cause a shift to the left (smaller) in the size· 
frequency distribution in 1987. This 
probably was due to recruitment of the 
1982 year class. Recruitment to the fishery 
for the last 3 years has been relatively poor. 
Mean length has steadily increas· ed from 
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250 mm in 1984 to 303 mm in 1990. As 
In the Virgin Islands, this result is primarily 
due to recruitment declines and aging of 
dominant year classes. By 1990 the 
frequency distri· bution has.llattened out 
as the 1974 and 1982 year classes, in 
particular, have aged, and no large 
recruitment events have taken their place. 

The catch curves presented by 
Sadovy and Figuerola ~n press) clearly 
show coherence in recruitment between 
SI. Thomas' St. John and Puerto Rico 
(Figures 5 and 6). Poor recruitment in the 
last 3 years In all three areas indicate that 
the spatial scale of recruitment covers all 
of the U.S. Caribbean, although local 
stochastic variations are expected. 

The recruitment variation observed 
in red hind and the effects of this variation 
on the shapes of length.frequency 
distributions indicate that pair·wise 
comparisons of annuallength·frequency 
distributions may give misleading results. 
One hypothesis is that increased mean size 
of red hind could indicate recovery of the 
fishery; an alternative hypothesis is that this 
has resulted from successive recruitment 
failure and may indicate just the opposite. 
Also, long term variations in the environ· 
mental and physical factors controlling 
recruitment may explain these patterns in 
addition to fishing effects. As an example, 
length distributions for the goalfish 
pseudupeneus maculatus. for 1985 and 
1990 (Appendix A. P9 63) might indicate 
overfishing. However, comparison to 
distributions in 1974 (Stevenson, 1974) 
show that size increased from 1974 to 
1985. Again, too few data exist to separate 
fishing effects from recruitment effects. 



long-term data sets are thus necessary 
for analyses and proper irderptetaliOIl. One 
example of an apparent fishing effect is 
illustrated by 6 years of consecutive data 
for coney, Epinephelus fu!vvs. from Sl 
Croix (Figure 7). The decline in large fish 
has occurred simultaneous with stability 
in small fish and thus probable stability in 
recruitment. 

Compliance wUh minimum size limUs 

Size-frequency data can be used 
to evaluate the compliance with minimum 
size limits. HoweVer, these data did not 

• distinguish between fishes caught in the 
EEZ or territorial waters, thereby making 
it impossible 10 examine the effectiveness 

-. of size limits placed on yellowtail snapper 
(12") and Nassau grOUPer (variable 
between years). It was noted that the 
majority of measured individuals for yellow
tail (Ocvurus ehrVsurus) were below FMP 
size limits (Appendix A. pg 60). The 
workshop concluded that the lack of 
compatibility with territorial regulations 
made size limits ineffective. 

Nassau grouper fEpinephelus 
strlatus) is currently protected from fishing 
by the CFMC in the EEZ. There were no 

. data available to evaluate the effectiveness 
of this regulation although considerable 
skepticism was expressed about compli
ance. 

Yield-par-recruit 

Yleld1>erof'ecruit anattses have been 
conducted for yellowtaU snapper (Dennis, 
in press, a), the white, bluastriped, and 
French grunts (Dennis, In press, b) based 
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on diita from 1984-85. and for lane snapper 
(Acosta and Appeldoom. in press) and red 
hind (Sadovy and Figuerola. in preSs) 
based on 1988 data. These anaJyses were 
specific to Puerto Rico except for red hind 
which Included St. Thomas data. 

Yellowtail snapper in 1984-85 were 
found to be fully exploited or slightly over
exploited. based on a value of F/Z at or 
greater than 0.5. A similar situation was 
found for the white and French grunts for 
1985. while blue striped grunts were not 
exploited. For white grunt this represented 
a change from 1974. when the species was 
considered to be not exploited. Dennis 
On press. b) thought that although lt1e grunt 
species differed in size. a single trap-mesh 
could be used in lt1e fishery. this was 
primarily based on the fact that the trap 
fishery was concentrated along the outer 
shelf where sma! white grunts were scarce; 
lt1us the smaller mesh needed tornaximiZe 
the VPR for the smaller species would not 
adversely affect white grunt. However. 
Stevenson (1974) found a spacific mesh
size to capture white grunt. Since 1985 
effort on grunts has declined slightly. while 
that for yellowtail snappar has remained 
relatively constant (Dennis et al .• in press). 
The proportion of grunts in the PR 
demersal landings has declined steadily 
from a high of 2S% in 1977 to 14% by 1985 
and 8% In 1989 (Appeldoorn and Meyers. 
in press). aIihough this may rellact as much 
a change In fishing areas and gear-types 
as a decline in abundance. 

lane snapper In 1988 was fully 
exploited with 91 % of maximum VPR being 
taken (Acosta and Appeldoorn. in press). 
It was felt that further increases in YPA 
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would not be possible without increasing 
• ·F to levels were spawning stock would be 
adversely affected. Estimates of F/Z 
indicate that In 1988 red hind were 
overfished in both Puerto Rico and St. 
Thomas. To maximize VPA, at FOol' F would 
have to be reduced by 35% and 20% 
respectively (Sadovy and Figuerola. In 
press). Changing size at first capture was 
not predicted to increase VPR. 

Biological Parameter •. 

The assessment team concluded 
that inSufficient data existed to properly 
cnaracterize biological parameters for most 
SNRF n Puerto Reo and 1he Vrgin Islands. 
Important biological parameters for 
~ puposes hclIde gCWltl rate. 
natural mortality. and fecundity. Sex ratios 
are also important especially for species 
that change sex. Puerto Rico DNR has 
work in progress examining fecundity of 
red hind and trunkfish. The workshop 
recommends Increased researcn to 
. measure biological parameters from the 
U.S. Caribbean reef fish fishery. 

CONCLUSIONS 

Status of Stock. 

The SWRF FMP that became 
effective in 1985 assumed !hat 1he reef fish 
fishery in the U.S. Caribbean was overIIshe
d. Overfishing is occurring. as defined In 
the SWRF FMP, when a reef fish stock or 
stock complex is below the /evel of 20 
percent of the spawning stock biomass 
per recruit that would naturally occur (e.g .• 
without fishing). Although there are 
Insufficient data available from the U.S. 
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Caribbean to calculate these ratios. there 
is reasonable evidence to suggest that 
many species continue to be overexploited. 

Overan.1he reef fish fishery n Puerto 
Rico has declined from previous levels. 
II) 19311he fishery had 1403 fishermen and 
711 vessels with total landings of 3.680.100 
Ibs (Jarvis. 1932). In 1989 the fishery had 
1822 fishermen and 1107 vessels with total 
landings of 2.305.004 Ibs (Matos and 
Sadovy. 1990). AlthOugh the decline in 
total landings is disturbing. the most 
surprising difference is that in 1931 only 
9 boats had motors (240 had sails and 462 
were rowboata)1 We assume that most 
landings In 1931 were reef organisms 
because most vessels were unable to fish 
far from shore. The SWRF assessment 

· workshop panel found partic:uIarIy alarming 
the continued decline In total reef fish 
Iand'tngS and CPUE from Puerto Rico since 
the FMP was Implemented in 1985. 

Although no similar Iong·term 
comparison of landings exist for the USVI. 
we assume that Similar changes have 
occurred. Anecdotal evidence of a decline 

· is provicled by 1he photo used on 1he cover 
of a spearfishing catch at Water Island in 
St. Thomas harbor (published In the 
Febr1.Jary, 1956 issue of National Geograph
ic, pg 221). CurrenUy it would be virtually 
impossible to make a similar catch by 
spearfishlng at that location. Nassau 
grouper In particular have become very 
scarce. The most eocouraging observation 
for the USVI is that total landings have 

· remained stable In recent years despite 
increased effort. With some exceptions. 
the SWRF fishery in the Virgin Islands in 
general appears stable at present levels 
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of fishing effort and under current fishing 
practices based on available data. All 
exception is the decline of larger individuals 
of grouper such as coney and red hind. 

Growth overfishing appears to be 
a major problem In Puerto Rico, based on 
the large number of small fishes being·· 
landed and the recent declines in total 
landings. Growth overfishing is occurring 
when a fishery if removing the spawners 
and is characterized by smaller (1M number 
and pounds) catches over the years. 
Recruitment overfishing, on the other hand, 
is when the fishery is removing recruits (a 
cohort). Ayield-per-recruit analysis would 
help quantify this situation. The review 
team was unable, however, to conduct an 
analysis because of the lack of growth and 
other essential biological data specifically 
tuned to Puerto Rico and the VIrgin Islands. 

Poor recruitment in recent years in 
both the Virgin Islands and Puerto Rico for 
red hind should be a particular source of 
management concem. Data show definite 
evidence of recruitment variability for red 
hind and coney in Puerto Rico and SI. 
Croix. Whether this variability is 'due to 
natural events, fishery exploitation, or' a 
combination of both cannot be determined 
from available data. Long-term data sets 
are necessary for analyses to account for 
recruitment effects . . 
Recommendations 

The assessment team concluded 
that most obvious management action to 
increase the productivity of the SWRF 
fishery would be to reduce fishing effort. 
Increasing the minimum mesh size of fish 
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traps to at least 2" is a progressive step 
but probably will not be sufficient to obtain 
significant increases in yield, especially if 
recruitment overfishing is. occurring. 
Rosario and Sadovy (1991) provided 
. experimental evidence supporting the fact 
that increased mesh size will increase the 
average size of fish caught. Also direct 
evidence of increased fish size Is provided 
from St. Croix where a fisherman voluntarily 
switched to larger meshed traps. 
Unfortunately, the benefits of switching to 
larger meshed traps camot be fully reaflZed 
with only one or a few fishermen switching. 

Establishment of no harvest zones 
was also recommended as a means to 
improve the spawning stock size although 
there was considerable uncertainty 
concerning whether increased spawning 
stock in reserves would necessarily benefit 
local populations. 

The review panel recommends 
increased effort to secure compatible 
regulations between the CFMC and 
Commonwealth and Territorial govern
ments. Cooperation and compliance are 
essential. The workshop noted that even 
if the CFMC closed entirely the reef fish 
fishery in the EEZ, that there will be little 
impact on most reef fishes (espeCially 
around Puerto Rico) because so little reel 
habitat is under. direct Council control. 
Without compatible regulations and 
cooperation to increase compliance, 
particuIarty by the Commonwealth ci Puerto 
Rico, no improvements for the fishery can 
be anticipated. 

Gr owth and fecundity studies are 
needed for SWRF in Puerto Rico and the 



Virgin Islands to produce yield-per-recruit 
analyses and calctJlate spawning potential 
ratios. for representative species. Some 
effort should be directed at describing the 
expanding diver-based SWRF fishery and 
the trammel net and beach seine fisheries 
particularly in Puerto Rico. 

Better information on where fish are 
.captured would be extremely helpful .. 
Although the original FMP discussed 
differences In landings between territorial 
and Eel waters, these could not be 
examined at the workshop because data 
that distinguished catch by location within 
or outside of the Eel were unavailable. 

The workshop recommends that 
continued efforts be made to standardize 
and improve data collection. entry. and 
storage. NMFS datacolfection programs 
should be expanded and daIa files routinely 
updated to include new Caribbean data. 
especially state-federal landings data for 
USVI. All raw data for landings and 
bioprofile form the USVI should be entered 
into the database for Mure analyses. 

The inability of managers and 
researchers to locate and keep up with 
avaHable literature was noted as a major 
problem for most of the U.S. Caribbean 
due to spatial and temporal problems. A 
suggestion was made that a core collection 
for Cari.bbeanfishery information be 
estabflShed n the Mam Laboiatol'y. SEFSC 
and in the Caribbean. which would serve 
as a resource base for Mure stock 
assessments. 

15 



SUMMARY OF MAJOR RECOMMENDATIONS 

Management Recommendations 

1. Establish compatible regulations 
between the EEZ and the territorial waters. 

2. Reduce fishing effort, particularly on 
small fishes. 

3. Protect spawning aggregations. 

4. Improve compliance with minimum 
sizes and other regulations. 

5. Increase minimum fish trap mesh size 
to at least 2' as soon as possible. 

6. Include deep water reef fish in the 
FMP. 

7. Initiate marine· reserve projects. 
Identify potential reserve areas, begin 
baseline studies of flora and fauna. 

8. Collect more biological information 
by species particularly concerning 
fecundity, growth, and mortality. 

16 

Methodological Recomm~ndations 

9. Continue to standardize data 
collection. entry. and storage as much as 
possible. Document and initiate universal 
procedures for data collection and entry 

. in the U.S. Canbbean. Expand NMFS data 
collection programs and data files to 
routinely update and include new Caribbe· 
an data, especially state·federal landings 
data for USVI and Puerto Rico. 

10. Continue to enter the backlog of raw 
historical fisheries data. 

11. Provide precise information on site 
(e.g .• depth. distance from shore) and 
method of capture by trip. 

12. Assist the PRDNR and the USVI in 
organizing workshops and training 
programs for port agents and statistics 
personnel. 
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Table 1. Total Retf Fish Landings and Effort Suaaary 

Puerto Rico osn d St Croil St ihoaas. St ;?rJl 
e Projected. Projected 

ToU, CI't'[ Total Finfish CPtE Licensed Finfish Pr,jtcte~ L~c!nse; 
Landings Total flbsl Fisher-Total Landi nIlS Total (lb:;: Fisher- Landings Licensed Fin!ish Fishe: .. 

Year nbs) Traps trip) len Vessels Year i Ibsl rraJ:s tnJ:) len Ubi) 'isbtrten Landinqs ae~, 

1921 a 3,OtO,!OO 4239 na 140) '11 

1951 223 
1%4 
1969 
19;0 
1971 
1972 970 
1973 930 
1974 1120 
1975 b 3,251,000 .191 2'J4 1230 .65 74-75 1,,n,;)O() 5lJ' 195 451 111,000 227 '91,000 LlO 
1976 b 3,932,000 1967 321 1230 901 75-;6 l,015,9~- .m 169 509 152,040 197 '63,9j~ 31: 

·1977 b 4,395,000 9743 316 1361 1036 76-7'7 1,196,"0) 5067 233 146 510,65' 225 686,045 ~. , •• 
197' b 4,721,000 125.6 241 W2 1073 77-71 924.412 4112 265 265 :U9,'96 10) 6)4.576 102 
1979 b 5,359.000 15252 219 1442 1073 '8-791,043.849 4412 341 m 251,994 121 791,155 151 
1910 b 4,147,000 19165 131 1447 10'7 79-10 1,218.215 6411 302 356 449,"2 144 m,333 " . ••• 
19.1 b 3,674,000 2136. 10-'1 1,252.626 '133 256 406 279,119 163 973,S07 W 
19.2 b 3,275,000 23571' 1172 lU9 '1-'2 1,122,304 10116 254 571 163,041 m 959,256 25. 
1913 c 3,067,347 lS045 104 1415 1125 .2-13 1,276.610 454 316,.5. 195 839,'22 25, 
1914 c 2,457,087 '3-141,348.432 m 453,126 112 194.706 255 
1985 c 2,599,720 96SO 117 1166 '4-85 1,209.'11 19240 6) 437 404,761 112 10',6SO 255 
1916 c 2,296,207 124SO 11 1115 165 '5-16 1,192.46. 536 551,621 206 1,333,1)6 j~C 

1987 c 1.768,917 1731 .6-&7 1,166,9" !'366 102 529 610,516 200 1,256,361 12> 
1~88 c 1,666,'16 11710 45 17-" 1,312.351 523 321,592 217 1,053,76. j.)E 

1919 c 1,933,047 1122 1107 11-19 1,513,613 425 517,353 111 996.2~ . 21-
1990 c 1,179,606 13555 45 

Rean 3,151,853 13,943 174 1395 1051 1,345,0709,226 219 4" 437,653 119 926.922 m 
-IIOT£S: 

• Jarvis, 1932 •. 
b :aribbean Councll SIlIlIOllll&ttr IXP, Tabl. 9. 
c Data !rol Laboutorio de IDVestlqaclones Ptsqueru, Deparulento de lecursO$ hturales dt Puerto lico. 
d Data frol Divjsion of riab ADd Wlldllf., DSVI. 
e The CPIl£ estiaate II only for fiab CllI9bt vltll traps. 
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Table 3. Trends in c~tch per unit ertort by specie. and gear type 
tor Puerto lIico (1'111 and St. Croix C,SXI baaed on data plocted in 
Appendix.. Too rew years of data were available co jusCify tha 
testing of etatistie~l significance of the trends. 

Species 
Locatlon 

tin! ta Cear 
Type 

Trend years 
o i re"~t ion 

Balilt •• v.tula (Queen Triggertishl 
Ibs/trip Botto:o line up 1 I'll 
lbs/trip Fish pots up 5 PR 

Bodiany. nf.la (Spanien Hoqrishl 
lbs/trip Cill net down J PR 
Ibs/trip Fish pots down 3 PR 

ER1D~~h~lYI gYttltYI (Red Hind) 
Ibs/trip Bottom line down 3 I'll 
Ibs/trip Fish pots up 3 I'R 
gm/trip Fish pots up 4 SX 

EU112 R!:ylUYI (Queen Snapper) 
qm/trip Fish pots stable 4 SX 

IiUI!lY1 s:!D 111Ym1u1 (White Crunt) 
Ibs/tnp Bottom line down 4 I'll 
lbs/tnp FiSh pots down 4 I'll 
lbs:trip Call net up 4 I'll 

H21g!:!tD~t~:I AI!:fDll52011 (Squirrelfish) 
Ibs/trip Fish pots down J I'R 

td~bDgll ir!!~. luu;imYI (Hoqtish) 
lbs,trip Fish pots up 4 I'R 
Ibs/trip Spear down 4 I'll 

LI'l;2eb[~i ~[i:;ZS:!DYI (Trunktish) 
lbs/trip Fish pots down J PR 
Ibs/tri.p Gill net down J I'R 

"ll ~ j II Oll:i ADAl1. (Hutton Snapper) 
Ibs/trip Bottom line stable 4 PR 
lbs/trip Fish pots up 4 PR 
lbs/trip Gill net down 4 I'll 

.. yt:lllnYl! I2Y!:r.:aclllD (Blaekrin"Snapper) 
91"/trip Fish pots up 3 SX 

.. y~jIlOYI Il:I~YI (Schoolmaster Snapper) 
91"(trip Fish pots down 4 SX 

Lutianys'synoq[ie (Lane Snapper) 
Ibs/tr!p Bottom line stable 4 I'll 
lbs/trip Fish pots up 4 PR 
lbs/tr!p Gill net up 4 PR 
lb./tr1p Trotline down 4 PR 

Lyt10CYs viVIOUI (Silk Snapper) 
gm/trip Fish pots down 3 SX 

Q'~~[1d1 !:b [)tIHI [Ill (Yellowtail Snapper) 
qm/trip Fish pots up 3 SX 
Ibs/trip Bottom 11 ne up 4 I'R 
lbs/tr!p Fish pots up , PR 
lba/trip Gill net up 4 PR 
Ibs/tr1p Trol~ 11 :-:e down 3 PR 
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$ __ --
(SpocJM common ...... III.AN)' 

fIR IOVTH a :.41.0 11.1 au :.41.0 I .00.0 .000 
fIR WElT I DIS ° 
Ie " 402.1 '1404 JO.I •. 0 a •. 0 _0 

1(1'''''' 101 164.1 140.4 au 110.0 10 :.4 ... IU 14.0 aooo 

CAMHOIDAE - ....... 1 
Carrwrbll_ fIR fAST ·1 11 m.l· JO.2 no mo 

(Vall_jock, fIR IOUTH I a 110.1 1013.5 as2 3'05 
fIR WEST I " $.7 127.2 2110 4700 .e 10 a2.7 48.1 1~.O a'/ll.o I 

'ITIS'" I 2113.0 IU 1.2 ",.01 
CIIIaII1r ~/)'1IOI fIR fAST ., 

"1.' 41.1 lU 110.0 1 15 au .7.:1 II I ~700 

(111 ... -
fIR . NORTH ! .1' _2 ".0 te4 ~o 

fIR WEST 1 I 257.0 2!l70 
Ie " 2111.' IU 23,2 215.0 I 1 471.0 4750 

lITIS'" 15 _.0 11.1 13,4 110.01 
CIIIaII1r Irippoo fIR NORTH I 22 232.1 '''.1 884 2140 

tc ...... jaclll fIR WEST I , 115.0 1150 
c.,.". hr&IO fIR fAST I 1 .... 7 14.0 ' •. 2 '50 0 

(Ho, .. -oy. jock) fIR NORTH 1 42 '''., ".2 350 174 0 
fIR WEST I 100 310.2 132.2 42.1 311.0 
Ie I .77.' 1111 I •.• 482.5 I 

IITISIJ • .".2 41' 10.0 402.5 I 
CorMJl lugibril fIR WEST 1 34 lAS.' 57.5 12.8 013' 5 

(iliac. jack) se I .224 764 11.1 _.01 • 401.11 38015 
IITISIJ 

_0 
_.01 

Cat/llVl rubllr fIR fAST 1 013 2111 8 44' 155 2!IC 0 
(8aI jock) fIR NORTH I • 218.5 III 2U 21115 

fIR SOUTH . 1 10 211.1 33.1 12.' 2100 
fIR WEST 1 171 2111.3 71.3 268 2IIB 
Ie • 2313 013.' 11.5 227.0 I • 2181 2750 

I(I'ISIJ 32 J01.1 te. 32.1 2t2.5 1 • 227.5 3.5 1.6 2275 
CatIIIVl 'PI I(I'ISIJ a 333.3 135.' 40.7 1 

(Unidlntffiod jac III I 
1 

UlTJAHIDAE - 'nappe .. 1 
Apol,dI_ fIR NORTH , 410.0 410.0 1 

(III .. k.~PI~ I ., 337.5 325~ 
Et.Ii ...... _ fIR NORTH 1 12 a.3 lIZ .• 2U ItU 
lO_nl~ fIR IOV1li , 1110.0 1110.0 1 

fIR WEST 1 340 53.2 I!lI.' 33.5 !155 5 
Ie 41 177.1 te.5 21.11 •. 01 231 •. 7 3800 

IITISIJ 11 102.' 128.5 11.1 181.0 1 
.: L lIIIon", ano/Io fIR EAST JO _.2 135 .• 33.1 330.0 1 II 3'111.1 157.7 41.1 300 0 

l'IiJIIon I~ fIR NORTH 1 107.0 te.5 15.1 101.0 I • .13.4 ,,1.1 21.1 1050 
fIR IOV1li 10 _.0 120. 11.1 a7.o 1 a 30U •. 1 32.0 21100 
fIR WEST • 411.7 101.1 20.' 410.0 1 200 214.1 115.0 43.5 2230 
Ie 17 .00.0 IOU 21.3 •. 01 7 .... 5110 0 

trr/SU 17 410.0 1211.1 au 37S.0 1 1 410.0 4500 

Lilli"''''' .podIIII fIR I!A8T " au 14.' 25.8 274.0 1 10 342.1 14' 27.1 3325 
($.hoom ... ~ fIR NORTH " 34U 734 11.0 174.0 1 a 100.' 171.1 57.2 300.5 

fIR IOUTH a 210.1 32.8 12.1 255.0 1 II 2'111.1 74.2 au 2500 
fIR WEST • DIS.I •. 4 ".1 22 ... 1 I!I au 43.' 155 21111 0 
Ie 101 213.0 42.3 I ... 210.0 1 102 171.5 270C 

IIT/SIJ a 312.1 5U I ... 100.0 1 20 240.1 a.' 18.1 2325 
LIIIIUlUf _._. fIR EAST II 233.1 422 11.1 221.0 1 44 271.' 77.2 277 2735 

\1!1 .. ~ ... PI*) fIR NORTH a 1 •. 0 21.2 tU , • .0 1 14 232.' :14.1 14.' 2300 
fIR WEST 1 11 ".1 71.0 21.1 350.0 
.e • 277.' 411 110 215.01 - 214.1 2760 

IITISIJ 110 IOU .70 155 !IDe.O I 
LUO-'nw catnp«"'''''' fIR NORTH , 210.0 210.0 t 
{R.cf.~ liTiSlJ I _0 _.0 I 

I 
1 

LIIO ........ 1.,..,,_ fIR I!AST I ~ 528.0 121.1 244 SIC.O 



,.ABLE 4. Com........, 01I0Il l<Ing!II_'1B5 .nd 18110 (OOft'l/ 

fAMILY - f • ...,. _ ... _ • 
.,... ... /Wn. 

common 1IlA/(l. 

Ie • _.0 to., 4.2 au 
LfIIj"" ... II ...... I'R EAST • 211.0 13.' to.' :lIr.o I • xu nus :17.2 :1200 
(O"Y'''_~ I'R NORI'M 4 137.5 :17.1 II.' =.0 I 

I'R IOVTH I 2 aco.O lIU •• 3000 
fIR WEST I II RU :14.7 10.' 3255 

IlTiSU I 7100 710.0 I 
I 
I 
I 
I 

LUIj,n",,_ fIR EAST • '02.5 171.1 :14 .• 475.5 I 
(Dog .... -~ fIR NORI'M • :128.1 .7.2 lID.' :121.0 I 3 331.7 132.' 4(10 216C 

I'A SOUTH • lI3II.5 :SU 13.2 255.0 I :14 »u 1015 272 :IUS 
I'R WEST I I 322.0 ~c 
Ie 5 323.7 \127 "' 210.0 I 4 :SOU 265C 

IITJSU II .872 121' 2'.5 540.0 I I as.O 3450 
L utanin mafu>gOt'ti fIR EAST 10 3276 519 15. lI21'.o I I 330.0 n. 238 13O0 

4'lahogony ... ppo ~ fIR NORTH 7 3183 300 •• 303.0 I 2 2\125 7.3 213 2t2 ! 
fIR SOUTH II 2307 22' 11.7 211.0 I 
PR WEST 1 2000 200.0 I • 31e.5 17.7 56 3'20 
Ie 12 2228 lID & 11.2 223.5 I " 2".2 2" C 

StTJSU 12 2&3.e 2&.0 u 252.5 I 2 as.O au 18.S 215 0 
LI/fanuo '/HI fIR NORI'M I I 210.0 2'00 j 

(Unid.n1I1Iod ._po~ fIR WEST I 2 "7.5 2 ... U "75 
LuflU11J1 .YMg';' fIR EAST 201 22&.3 3M 18.2 218.0 I 308 138.1 »t I •.• mo 

""""" .... ppo~ fIR NORI'M 10 2\12.5 458 175 248.5 I 122 245.7 35,3 I ... 24M 
fIR SOUTH lOll 2017 2&.3 127 201.5 I 23IJ IOU 3113 17.3 202.5 
fIR WEST lOS 21 •• 28.3 13.3 211.0 I 1.503 134.0 31.8 IS' 2300 
sc: • 220 .• 2H 11.1 255.0 I • 131.3 136 5 

8ITiSU 103 258.1 ,1.1 13.5 230.0 I • 210.0 22.0 105 2125 
LUIjan"" ........... fIR EAST " 310.' 33.0 17.7 300.0 I 223 2711.5 5&.1 lID 3 ~O 

lSi .... ppo~ fIR NORI'M 1&11 128.11 45.7 I •.• 220.0 I - 211.1 51.7 ,.1 2501 0 
fIR SOUTH , 2\12.7 5&.2 21.4 247.0 I 
fIR WEST I 133.0 155.0 I 22 338.' 101.2 31.3 lV$ 
Ie 1115 3783 ISIIO ".0 375.0 I 103 32U 310.0 

81TJSU 36 286' 1415 '1.7 2250 I • 21M U '0 2125 
Dcyuru. dtl')'tUI'V' PR EAST 521 2141 574 ,.5 210.0 I 154 211.1 51.1 I. I 2&3 0 
(YoIl_ail.nappo~ fIR NORI'M 402 214.1 31.5 13.2 2140 I liS ',1.1 45.1 " 3 3" 0 

PR IOVTH 43 248.1 38.0 15.3 255.0 I lin 2480 43.1 17.7 242 C 
PR WEST 30 2'1.1 ».7 I •. ' 237.0 I 173 262.5 53.7 20' 2550 

, Ie 110 215.5 153.1 231 257.0 I • 2&30 2nD 
StTJSU 451' :141.5 11.5 11.0 525.0 I 12 2ISII.1 12.1 30.$ 2'50 

Rttoml>oplk .. '''''''''_ fIR EAST ISII ZOII.7 ".1 7.1 201.0 I 443 211.3 35.2 11.2 212.0 
tyormilon ... PI*! PR NORTH 104 117.2 27.7 ".0 '''.0 I 307 lIDl.3 251 12.1 188 : 

fIR WEST I II 20U 5&. 282 1113 0 j 

8C 14 351.2 32.' t.2 351.5 I 110 214.1 2755 .. 
IITJSU I lID2.5 36.0 IU 210.0 I 

I 
HAEMUUOAE - 01 ... 111 I ,", .. rr~uo • __ I'R EAST I 20 as.3 41.3 lSI 25' 0 

car .. ' mat;"') I'R WEST I I _.0 260' 
IITJSU 2 335.0 35. 10.e 335.0 I 

AnoOcIt.m .. tlitpinic .. fIR EAST I 32 230.1 701 307 2235 "-hI fIR IOVTH 2 247.0 .... 51.4 247.0 I 27 201.1 lID 7 103 1880 
I'R WEST I • 227.5 2'" 10.' 223$ 
Ie III 217.1 2U 12.3 210.0 I f 128.3 2250 

IITJSU • 303.1 eso 21.' 212.5 I - &<>ttodo" flobil, fIR EAST I 53 2&3.2 32.3 123 2870 
(ll&tlod ;Nnt I 

I 
I 

EAsT 
I 

fU.mulon .bum I'R " 2110.0 117 331 245.0 I • 2118.1 10.0 27.7 2100 
foIat; ... ) fIR IOVTH 2 217.5 10e 4S 217.5 I 

Ie I 445.3 '"8 325 4350 I 

~I. L 



TABLE 4. Compolioon '" loll length IIooIooMn 11115 _ 1lIII0 ..... , 

fAMILY - Family _011 _. 

~-CSpec:;oo c_mon n.not 1IIlAH)' 

""""",, __ "" fAST 12 220.7 21.5 12.0 211.0 I • '''.0 10.1 ... '34 0 
IT-) "" NORTH I a , .... 12.1 .4.2 '53.0 

"" IOUTW I au 14.2 '.1 143.0 I 

"" WElT I I .12.0 'Cl.O 
IIT/lli lID ZIIU 22.5 ... &:7 .. I ,..",IIIon __ 

"" fAST I 220.0 220.0 I 
(IIf .. - ,,,,", "" IOU'TH I I 113.0 1113 0 

"" WEST I a 217.0 4U '5.3 21170 
_111""~_"'" "" fAST I 14 "'.1 «l.3 111 222; 

tc-wgtWlO "" welT I 4 IOU 12.1 11 2!l3 0 
Ie II ao8.7 14" 1.' 101.0 1 II. .... 2100 

,..",111"" e/vyurg"..,,,, "" WEST 1 I 111.0 U U lClO 
CSmallmo"'" oru/'lll I 

I 
I 
I _mill"" , • .01_ PR EAST 12 21U 27.1 • 2.8 220.5 I • 118.1 12. • 167 ICl 0 

(Fr.nch 0"'''' PR SOUTH 17 167.' 16.0 '.5 110.0 I II 110.5 J.I I.e 1815 
PR WEST III 17U '5.4 I.e 115.0 I 21 In.7 au '5.3 11'20 
Ie 232 leo 4 '4' 7.' '10.0 1 14 114.' 181.0 

SlTiSli 12 11111.3 13.0 I.e 200.0 I 27 171.1 114 I.e 1700 
H4,muloft mKIWtomu'" PR fAST 15 220.1 284 12.8 217.0 I 47 215.0 10.5 '42 2100 

(Sp"""" gl\lntj PR NORTH 4 20118 13.4 1.5 lIOU I 
PR SOUTH 28 201.8 421 21.2 I 
PR IOVTH 15 1111.5 28.2 13.8 1 •. 0, 
PR WEST 1 2 1025 IU 128 3CH 
Ie I :110.0 3100 

srriSIJ I 347.5 22.1 1.4 -.01 
: HHmUOI'I mliMfUN/ff PR EAST I . 210.0 210.0 1 

tcou_ick) PR IOU'TH I 235.0 235.0 I 
Ie • 201.0 201.0 1 2 ZSI.O 23e0 

l!TiSIJ 12 2325 14.7 U 210.0 1 15 "'.7 11.1 10.0 '"0 _ilion ptIITri PR fAST 7 252.1 11.1 4.4 2511.0 1 IS au 8.1 123 2000 
(5 ...... choice, srrJSII r 2 242.5 11.1 1:1.1 2425 _III"" plumMr/ PR EAST 510 213.8 245 11.5 210.1 r .. 221.1 lIU 12.1 2100 
(WI> 10 g MIt PR NORTH 17 252.2 3U 14.1 2111.0 r 15 2100 42.3 11.3 2410 

PR IOVTH 120 205.7 210 14.1 205.5 I 1311 2011.1 11.1 114 2011 0 
PR WEST IIII! 213.5 31.7 11.1 210.0 I 1,001 211.1 340 110 2140 
Be .5811 217.8 20.5 .. 215.0 I 103 211.7 2150 

81TiSli » 28U 11.3 28.0 215.0 I 15 2011.5 '211.1 123 2050 
H4.mulon .C;1.I\IiI PR EAST :II 22\.8 31.0 '4.0 211.51 173 au :11.1 137 2300 

(BIuto111*! In.rnIl PR NORTH I • 274.0 2740 
PR SOUTH .. 217.6 21.2 134 221.0 I II 20"- 27.11 135 2055 

"" WEST 17 221.1 10.1 1:1.5 215.0 1 ... 217.5 ,1.8 '47 2125 
Be 1:11 234.1 11.3 U al.o I 

srriSIJ a aU.4 au .1.7 aoo.o J 515 215.1 28.2 '3.1 2100 
HHmlll"" IP. "" NORTH I 212.0 2lI2.0 J 

(Unide_ ,runt "" IOU'TH I I Z'I2.0 2320 
Pom.duY'ctOClD "" NORTH I • 2<0.0 2000 

(8"". ,,,,", I 45 ZSI.I 2350 
I 

SPARJDAE - Po<gIae I Arc,..,.,.,,,,, __ 
"" fAST I I ''1'2.0 1720 

15 .......... ) "" IOU'TH I • IIIU 11.7 1.7 184 5 

"" WEST I I 112.5 '0.1 U liB 
srrJSII 7 234.:1 11.0 4.7 235.0 I 

Co/am"" ~ "" EAST • 211.1 28.3 12.5 2000 I I 235 .. 112.3 222 2080 
CJoIh.d .... gy) PR IIOIJTH 15 220.3 404 .8.3 212.0 I 8' ,eu 21.1 15.2 1800 

"" WEST I ZS2 110.7 ».5 20.7 
'" 0 Ie I I 2lI2.' 28$.0 

srrllilll I .11 118.1 :11.7 114 1110.0 
CillIUTIUlptfflM "" fAST 410 20114 31.2 11.2 lID4.0 I •••• 21.3 10.' 181.0 

(Sho • .,.hted .... IM "" NORTH I Z '17.0 .1.3 '.1 117.0 
PR IOU'TH 12 "7.3 321 "' '13.0 I a 111.3 281 15.2 1111 0 
PR WEST 15 112.3 211 183 110.0 I 74 '14.0 ,1.f 17.2 1750 

~; 



TABLE •• C-petIoon "'1Ioh1ong\tl--' II11S Ind lNO '""""0 
. FAIIILY.- Fa.., _ ...... - • 

.r,p.cw-
oemmon PWMI 1SlNt:). 

c1 
I 

IWWDAE - 0 ...... ".. 
AlIIiI_hltlyo m_ .. PA EAST 10 _.0 21.0 12.7 m.o • 1 •. 1 ".7 ".7 '51.5 

(VoIJ_ pt!lohl PA NORTH • 1 •. 3 '.1 ••• 2030 
PA 1OI.mI. 41 :111.1 211.1 12.' 1.2.0 I 10 101.1. 11.7 .04 :055 
PA WEST " 1I11.2 231 11.0 210.0 I 14 llD.O a.' .eo 1575 

d .C 147 101.0 15.1 7.J 101.0 I 2 250.0 250e 
,ITiSlJ 12 2110.2 a.' lUI 250.0 I 10 2 ..... 12. '3.0 zeSt I 

,., __ "... moc_ PA EAST .71 111.5 I •.• 10.0 1 •. 0 I 101 "UI 2U \3.0 110 0 
(Spoil'" p""" PA SOUTH lID 1M .• 20.' 10.' 1 •. 0 I 23 111.2 2U 13,7 2070 

PA WEST ~ la .• 21.' 11.3 1 •. 0 I .. 175.0 21.8 165 174 e 
IC 125 207.0 11.2 ... 203.0 I 

IITiSlJ I 235.7 10.2 18.1 245.0 I • 232.5 11.3 '.3 ze25 
I (~, 

EI'HII'PlDAE - Ipo".hh .. I I 
CN.t~"b<H PA WEST 1 271.0 271 C 
~nt •• p.d.", 8C I 295.0 as.OI 

I 
CHAETODONTlDAE - 8unorft.l.hM , 

C",,"todcn _"M IITiSlJ 2 1250 00 00 125.0 I 
{II"""" IMIol1l)&h) I 

/ I 
POIoIACANTHIDAE - Angtlll._ I J 

HoIoctlftlwd;"M IC • 275.1 503 18.2 210.0 I 17 351.5 2500 
(OuHn .ngtlftt"l SITISIJ I. 214.3 'Ie 14.1 as.O 1 7 201.4 1354 17.2 2000 

HoI",,,,,,thuo trlt:dOl SC 31 2055 12.' U 207.0 I .. 212.7 2130 
(Rock _11111 SITISIJ e 2025 13.3 e.' 200.0 I 1 IID.O 1500 

POlnOC_ .,.1HIIut PA WEST I 1 ~.O 3050 
" 

COIOY tngtl1ttt 8C 17 303.1 .... 22.7 100.0 I 15 as.' 217.0 1 
IITiSU 112 310.' 64.1 20.' 11:1.0 I a 111.0 10.1 20.0 1700 

( . '.,' 
Pom •• _pa1lJ .' 8C 13 251.5 au 20.1 247.0 I II 2112 .• 2600 

q:r_h .ngtI1\t ... IITIIIJ 17 217.' 102 a.' 115.0 1 • 116.0 11.5 111 185 0 
I 

UBAlDAE - Wr ..... I 
_,,,"/IAW PA IOI.mI I • as.' 140 ••• 2105 

(Sptnioh IIogftth, PA WEST 1 2 283.5 28.2 '.2 283 5 , 
8C 15 214.7 28. 11.0 212.0 I 5 255,4 25SC ( , 

IITISIJ 12 272.5 2O.S U 270.0 I I 
HoIl<_,.. __ tw PA EAST I 221.0 221.0 1 283.0 2530 

(puddlnl7""f') PA IIOUTH 1 273.0 273.0 I 
IC a 2120 '5.7 187 315.0 I 1 242.0 2420 

I.TISIJ 3 as.7 33,3 11.2 210.0 I 
Leeh".'mw maxim",. PA EAST '7 311.' 65.1 21.5 •. 01 7 474.' 105.1 221 455 C 
~o;!It ... PA 8CUlli It 345.7 110.3 31.' 301.0 I 17. 317.3 101 5 285 3!l35 ~ 

PA WEST 17 m.7 123.' 33,2 115.0 I 2. au eo.' 21.8 2850 "I 
IC -- 3 321.7 21.3 ... :1111.0 I I 212.0 2120 

8(f1lkJ -- 27 504.2 II •. ' 23.0 b.O I • 241.1 21.4 11.' 2.7.5 
I 

SCAAlDAE - I'an __ I 
Sc~.,, __ 

PA IOUlH I 2 110.0 77.1 12.1 5100 
(Midnight patTOIIItItj I • 

SCIlIUfI OOMI_ PA HCIATH I 24 187.1 lS.7 U '"0 1~ ) 

(!!lUI Plnedo"l I I 

Sc.,.,.~_'" PA IOUlH I • m.7 103.5 .H 582 ! 
(AoInbow ... _) IITISIJ 3 1150 127 10.2 810.0 I Sc __ . 

PA EAST I 2 270.0 213 '05 2700 
(lJ";d..- ... notfio"l I.TISIJ I 2400 2400 I 

I • I t" ) 
I I 

5 • .". ... ~ PA EAST I 1 250.0 2!>C 0 
(PMc:"' Pln_l PA SOUTH I 10 247.' 2c.t .0' 2440 

PR WEST I 13 251.' 12.3 12.0 2580 
IC -- 187 257.' ••• 7.7 2850 I <III . 214.5 2430 

lITiIW -- 2t 245.0 236 IS 235.0 I • ll1U 22.2 11.5 1150 
l 
t 

~~ 



TAILE 4. eompalltofl 01.." IongtII ~ UIIII and I. loon, 

FNoIILY - F • ...., _ ..... -. s,---
.~"......-- 1II.AI«l' 

lO_nPlnolllohi ~PA IOI.ITli " 210.4 7.U •• 2135 

"" WEST a a.1 lID.7 10.1 :IOtI.O 
Ie 10 :1307 •. 0 11.5 I2U I • a.1 0 :1070 

ICTIIU I lI55.0 lI55.0 I 2 _.0 14.1 5.1 aco 
~, 0lJIfJIr01tlAlm I'll IOI.ITli I IS 2M.' IU 1.0 2350 
~band PI"OIIIIhI I'll WEST I lI7 133.2 lID.7 1302 2220 

Ie 117 211.7 1.4 U 117.0 I ,. 140.1 2'7.5 
ICT/I\I 21 22).2 •. 1 11.1 220.0 I lIS 223.0 10.1 4.1 22\) 0 

~. 'h/)'wcpfOn.m I'll lAST I ,. ttrI.7 41.7 '12 aco 
(RodIaI PI"OIIIIhI I'll tIOIm1 I la 24U 231 •. ~ 2:10 0 

I'll WEST I I<IS :l1li.5 %7.7 ,0. 2700 
lie 1112 282.' 201 7.1 213.0 I 1,25) 213.1 2SCO 

ICT/I\I a ·2IS4.1 su 11.1 2115.0 I lSI 241.0 21.' 102 2'50 
S.""" Mlr'iI>- I'll EAST I IS 254" 27.' loa 2550 
~"PI"-I I'll WEST I 1 al5.o 315 C 

Ie I 4 241.11 2~S 
IIT/I\I I I 243.1 44.1 11.1 aco 

$pIuIootn •• ". I'll EAST I 251 220.1 •. 5 17 • 22\)0 
(Unid.nIlftod p.no1ft.hl I'll IOUTH I , 21S.0 45.1 210 

"' 0 I'll WEST I • 202.11 44.2 21.t 185 0 
8e 3 2213 12.1 51 2311.0 I 

SIT/SU 1\10 2507 .70 18.7 241.0 I 
Sp.ritom, lllrid. I'll EAST I 107 2110.' lID.I 11.7 2S!0 

(Slop/g'" PI ,,01!Ithl I'll IOUTH 110.0 110.0 I 154 2eOa SI.' 12.2 as?! 
I'll WEST I 511 2115.0 33.3 11.7 .1115 5 
sc 11113 213.3 31.1 11.0 3010 I 1,257 2lII1.1 2I!70 

IITISU 53 315.0 5U 18.5 2115.0 I lI7 243.5 .7 15.1 2500 
I 
I 

ACAHTHURIDAE - 8urg_'- I 
AunthJfIIf Nhi,,,IItI 5e 3S5 1\10.0 11.1 sa 110.0 I 1. I •• 16;0 

toe.an ,urQ.0t'4 I 1l1li 1 .... 27&' 165 155 0 
A",,,fIIII,Hw Uwn;rS1U11 ·5e = 233.2 25.& 11.0 235.0 I 575 211.' 2'60 

(!)octolft.hl ItTISU I. 211.0 331 13.1 250.0 I 23 '''' 21.1 11.2 1110 0 Au __ rul_ 
Ie 2053 1 .... 17.2 '.3 1820 I 1.182 171.2 1100 

(8l ... lIng) SlTiSIJ 410 2001 at3 14.1 200.0 I Il1e 110.3 25& 1& 0 '60 0 
A""rn.M '/HI. se 182 182.0 10.2 U 182.0 I 

(Unid.nI!f1td A.,nlhurid) I 
BAUSnDAE - Lt.lhtrja.hla I 

Bali" ... p.. I'll EAST I 1 240.0 2400 
(Unidonllftod I~g. r1Ioh) I 

&Ii,,.. WfIi. I'll EAST • :101.2 47.' 15.1 217.0 I lI7 212.7 ". 11.8 a:: 0 
(Ou"n trigg.r1Ithl I'll N:lRTH S. 301.3 28.1 ... lIDl.O I 1 32:2.0 32:20 

I'll IOI.ITli 185 250.3 4&.1 11.7 241.0 I 12 251.3 47.7 116 2550 
I'll WEST • 2S115.1 ISI.4 17 •• 210.0 I M 2eO.S 11.5 18.1 241 5 
lie 81' 282.4 41.3 17.1 1l2II.0 I 110 2115.0 2100 

ICT/I\I 1108 SIU 11.7 11.3 215.01 .. 2M.' 50.1 221 2275 
ClITItIidomi • • __ lie IS .8.7 33.5 1.1 lI55.0 I 1 415.0 4150 

(0 .. ." 1ri".t!Iohi lCTiSIJ , 1140.0 10.0 Z.I 1140.0 I 
M«idttltyoltigtK lie I 2eO.0 :ItO.O I 

(8lack dur;on) I 
OSTRACIIDAE - Barfla'- I 

Loctt:p/llyl bic.WUI. I'll EAST '15 170.4 :10.1 17.' 1 •. 0 I 1 221.0 2210 
(Spoiled lrunk1l.h) I'll IOI.ITli a 182.1 41.2 22.1S 171.0 I • la.' 1 ... 103 ' .. 0 

I'll WEST 11 117.1 10.1 23.1 208.0 I I 251.3 140.1 548 1820 
lie 12 110.1 17.1 1.1 171.0 I 20 200.1 182 5 

ICT/I\I 1 171.0 171.0 I 7 117.1 2U 13.5 lIS 0 
I .. I 

Lectophryo poIYfJ- I'll EAST 10 223.2 375 111 211.0 I M 22 ... 3112 lU 2235 
(Honoycomb cowflthl I'll IOUTH 77 Z'U 43.2 lU 213.0 1 47 =.0 3118 171 2250 

I'll WEST 31 215.4 413 ISO 270.0 I It 1\10.0 21.5 11.3 11100 
Ie Il1e 241.1 316 15.3 2410 I 122 241.' 2400 

IITISU I • 185.0 "1 let 1750 
I 
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'TABLE 4. eom...,-"' .... *'GfI--". _'lIII0 loon' 
.,.""'ILY - "' • ..ar _Oft _. 

s,..cioo,...". - ...... 
L .. 1!:phiyo flO' ".., .... "" EAST n 201.' 

41'''''''''-111 "" IOI1rH 17 201.7 

"" WEST • 201.4 
IC • 2111.2 

8IT1IU 
La",,1I/)'t ~ "" EAST 12 2113.1 

Vn.onI<toIIl "" IOI1rH • IIU 

"" WElT 
IC :I 2:!e.0 

40 .. ,.."..1)'1 "rq.- "" EAST tI IIU (Sm __ 111 
"" fIOUTH 2Z 174.0 
fIR WUT • .1!1.1 
IC It 11111.4 

I(fISU 

UNKNOWN - UNKNOWN 
Unt:1II~'" ..... fIR EAST a13 20U 
fiI~1o ,,,,,.1) Ie 11 111.0 

IITISU 4 2S2.S 
IITISU , 1300 

Uni ... "".., ,p. fIR EAST 1 00 

(Unidtntlftod """" ... fIR EAST I 145.0 
PR fIOUTH :J 0.0 
Ie 20 72U 

TOTAL- 28,:54 
.. ISI»Il CODES 

• 

211.1 14.4 117.0 Z1 
42.1 10.1 100.0 , " IU IU 111.0 , • 10.1 10.7 110.0 , 211 

I II 
7U 15.0 IOU I 1 
13.1 7S ".0 ! 1 

I " '20.2 111.2 a.o, 
:aU 10.' ",.0 , 13 
14.7 It.' 117.5 , 7 
•. 1 In 111.0 , • II 
15.1 ... 1 •. 0 I .. 

I :13 
I 
I 

eo.1I 211.1 I 
3330 3IXI.0 I 
1l1li.' l1li1 , , 

I , 
0.0 , 

17.' 10.7 , 
2e,054 

30 

'. , 
1 •. 1 ..1 lIU 
11412 IU IU 
K2.:I 41.4 17.1 .... 
131.0 .. ., ,.. .,.,'. 11.5 '.0 
117.3 IU :!II.e _ .. 

10.2 33S 

I •. ' lOa 121 
lllU 11.4 11.1 
:133,4 111.4 35.2 
18U 
110.' ZU 12.4 

:lOCO 
:140.0 
2SO.0 
_0 
2:/00 
3500 
1100 
273.S 

1100 
1110 
3S00 
USOO 
1l11S 0 

I 
f' 

.1 
(, 

I 
I. ' , , 

I 
I. i 

1 

I 
u 



TABL.E a. Complll1oOll 01..., ... 1;111 __ 1115 oneIllIIO 

FMlILY - F • .., _ .... _. 
s,-;..-
'.AS,*,*, oom""'" II\AND' 

'" NORTH 7 :IIle.O 51.1 *14 2100 
CSquln_, '" IOUTH I 2 110.0 1100 

'" WEST I 1 110.0 11O? 
ITC 117 '''1.1 403 22.1 175.0 I 4 250.0 2500 
IITIIU It aIIl.7 131.' 200.4 225.0 I HoI",,_""'" '" NORTH I 1 115.0 '150 

lI-onoopiIW .......... "1 IIT/IU I 14 I.a 42.7 215 

'" lAST I • 125.0 44.2 3&, 122 0 
ITC I I 150.0 '5OC 

HoI .. tl'>lruO ..... IITISU 30 221.0 57.1 2U ZOO.O I tu-- .quirT_} I 
SERAANIDAE - I ...... _ I 

EpiMph«UIIldlc_ '" EAST 5 253.2 16~ 2U 272.0 I 
(Rock hind) PR NORTH I 1 $,102.0 5.102: 

'" IOUTH 1 1555 1119 , "41 12D.D I 44 702-' m .• 536 !5Q?5 

'" WEST I a 131.7 13". '71 "00 
lTe 1 1000 100.0 I 
IIfTISU 5 1,30150 S'2 ~ 3111 1.525.0 I 100.0 IOCC 

Epi"""'*'" .,., PR . EAST • 2518 IOl l!1 :137.5 I 
tMllft:>n homl." PR NOFmt 1 :1<180 :1<18.01 I 3700 ~700 

Epi""phol", __ 

'" EAST 2 1.23110 9J1 ~ 7$ 7 1.2311.0 I 221 a.s.' 1013 413 =c 
(Gray.by, PR IOUTH I 3 ~3 2113 .75 210 :: 

PR WEST I 1 150.0 150 ~ 
liTe • 112 3 '98 30.7 175.0 I 
SITISU 3 3500 '011 0 31.1 400.0 I 

EpiMphol'" WlIYOItn""lIIo IlITiSU 2 7,$49 S 3 C6A 1 45.8 7,$41.5 I 
(Vollowodgo gr._~ I 

: Epi_h«UI_ PR EAST :IIle 
., <311 S 151.7 222.0 I III 244.1 1150 470 2200 

(Co"..,.) PR NOFmt ,. :IIle 7 10$ 43.4 114.1 I • 111:2.3 *19 227 11\00 

'" IOVTH 179 112.2 7IC 3112 175.0 I 114 1IU 883 l!7 112 5 

'" WEST 181 1153 4116 30.0 153.0 I 21 1.,5 17,1 331 2050 
ITe 1.144 208.2 5711 27.1 ZOOO I 2D 210.0 25C 0 
8ITIIU I. 255,; 75. 215 250,0 I 21 315.5 17.3 306 200 0 

Epin,P'*w, lJ&AIatw '" EAST 45JI 3250 2174 16.11 215.0 I 444 433.' 214.0 IU 3300 
(Rod hind) PR NOFmt 2 27S5 1~' 53.1 275.51 I 205.0 205: 

PR IOVTH 1*1 33e6 '5311 541 301.0 I 233 5001 _.5 11:24 52C C 

'" WEST 1*1 *12 • 208 $ 51.8 217.0 I •• :l3U ., 41.7 21!5 0 
ITC 517 510.2 33115 161 317.0 I 4311 7!581 12$: 
IIfTISU - 1411 

_. 
53.3 525.0 I 15 37e.1 ,.1.& 371 .750 

Epin,ph«1JII bi'" '" lAST :s 751.0 742. ••• 472.0 I 5 1,1700 3.414 , '751 ClOt 
(Jewfilh) '" IOVTH I 4 ".130.3 14.504.1 T.U '7.2.1.5 

Epin.phol .. mOllo PR lEAST a 1,515.7 '2!58 0 791 1..D3I.0 I 1 225.0 =0 
(Rod glO<.lPO'1 PR IOVTH I 0 

IIfTIIU 10 2.1700 , 571. $4,' 2.775.D I 
Epi"*Ph«" m,.",,,,, I'R lEAST I • 711.2 415.' ~II 5215 

CMilty II """"'" '" NOFmt I 1 I1.t07.0 11.1010 

'" WElT I 1 24,1147.0 24.""7 c 
ITC • 3.1033 3 &::2, t53 2.175.0 I 
ICTIIU .. '.MO eo 00 '''.0 I 

EpiMph«,._ '" lEAST 45 1,1i25.5 '5O~ 12. 770.0 I t 830.0 5300 

(N.u· ... I1""""'" '" IOUTH t2 353.3 OC· ) 104 7 2DU I 1 110.0 ,ee c 

'" IOVTH I » 1.011.1 StU 47.0 1.'400 

'" WElT 7 U02,1 • 41.: , '13 1,024.0 I 
ITC .. 1,1187.5 5~' 526 1.100.0 I • 1.437.5 l.C7~ J 

ICTJIIJ fa a.251.0 'WI !5Q5 1.800.0 I M,.,,, ___ • _ 
'" IOUTH I *I U1I3.1 2.827.1 16.~ '.512 ~ 

(IIIock 1I'0<.IP0'1 I 
M,.,~.~_ '" IOVTH I 1 no.O 7100 

(VoilowmOUlh gr"'4"'~ IIfTISU to 1.241.5 5310 5' 3 1.122.5 I 
My.~.fg'" '" EAST I 1 230.0 2300 

(1'!;tr 11""'1*1 ITC 2 2.1000 UIU "'2 2.1000 I 
IIfTISU 24 2.011:2.7 • &lie, 72. 1.712.5 I 

I 
I 



C 
TAllLEI. ~"''''''''IQhI--'DeS ..... ,_1_' 

FAMilY - F • ...., _Oft _ • 

."..,..-
(11**-

(V-O........, ~ IOUTH I 'IOU (! 
ITt: 11 110.0 
IfTJIN 103 1,100.0 I 

I 
CARANOIDAE - ..... I 

&.I_lug_ I'll WEST I 
4111"" ;OC., ITt: I 1,141.' 143.0 17.5 1,2\10.0 I 4 1.400.0 I.01S 0 J lfTi1IU I 125.0 125.0 I c.-_ .. I'A EAST I II 400.8 I,.., 33.7 :IIi'S 

Ci 

(Voll .. joel!) I'll SOU'Il1 I I 1,340.0 1.:10400 
I'll WEST I ao 2,000.1 :a.tI:I2.. IIU 11350 
ITe 10 1.010.5 234.' 2:1.1 1.017.0 I 
IITIS\J I :I:!S 0 II:!.I 25.5 _.0 1 

c.-c".. .. I'll EAST 21 234 .• H •. ' .... 1 •. 0 I 115 ...2 .. U 521 IlOO 0 
{III ... ...".." I'A NORTH I • 710.0 _ .• C.7 7.1S0 I 

I'll WEST , I 0 {"'" 

liTe " sasS 3213 11.1 •. 01 "" IITISU 15 1.131.0 461 .• ".3 110.0 I 
c."""'~ I'll NORTH 1 Z2 1153.7 1.1129.7 110 I 2100 
(C'''''. itO.) I'll WEST I 1 3.515.0 3.5150 

c.r-hIU I'll EAST I 3 2.1134.7 101.5 32.0 2.1135 0 
(HonI.-ey. joell) I'll NOf!TH I 31 212.7 Z2U IDe 7 114.0 

.1 I'll WEST I • Sol7.' "'.1 117.0 4100 
ITC • 2.112 0 ,'.7 373 UI2.0 I 
eITIS\J 1 1.437.5 .Sol 4 31.' 1,300.0 I 

c.r-MIt< I'll EAST I 43 445.0 200.' 45. I 3750 
CBat joell) I'll NORTH I • 311.3 221.1 16.0 3550 

I'll IIOUTH I 10 282.7 17.8 ".5 2525 
I'll WEST I ,a 32 ... 230.' 70.2 3De0 
IrC 115 2367 158.1 17.0 1 •. 0 I I .... 0 417.5 I 

,SfTISIJ 32 1125.0 1.014.2 173.5 400.0 1 , 400.0 4000 () 
ew.._. IIT/S\I 3 '75.0 1.014.5 101.2 I 
~jocil) I 

&JJTJAHlllAE - IMI'''''. I 
Ap.",- I'll NORTH I 1.175.0 1.'71.0 I 

(81". ,nop,.~ I .. 1156.4 7000 
Elf>!iooculalw I'll NORTH I 7 1.177.0 1.2185 77.3 I . .ae 0 I 
~".-~ I'll IIOUTH "'.0 '''.0 J (. 

I'll WEST I ICII 
_. 

'.117.' 2!13 » 3/1.1$ 
ITC .. 1".0 752.2 Is.? 1IIlO.o I 110 1.oea.' 7825 
eITISIJ II 3.111.' :I.De7.) ".5 2.140.0 I 

1.1/t"",,- I'll EA8T 3D. 1 ..... 3 1."" 101.2 161.0 I II 2.CIII.' 1.426.1 43.3 420.0 

4104-" InoppeIj I'll NORTH 7 •• 177.7 2."2.' 87.3 '.3112.0 1 I 2,165.' .75.8 117.3 2.1505 
I'll IIOUTH 1O I.Z20.0 1.010 7 ••• Il10.5 I ,. 1120.1 737.1 214.' 3700 

I I'll WEST I 2.221.7 1 .... 3 16.' 1.tI7.o I , .. 171.1 '.002.0 101.3 135 0 
ITe 17 1.43'" 1.$)15 8:U 131.0 1 • 2.1180.0 2.1000 \. 
IITIS\J 27 1.413.7 1.343' 110.5 110.0 J 

Lutan .. opodw I'll EAST 1t .... 5177 17.0 317.0 I 110 .. .2 7111.3 121.0 GoI 0 
(5choom_tI ~ NOf!TH It 177.1 174) 16 .• 1.041.0 I I 838.0 2S4.' 73.0 1310 

I'll IIOUTH • 337.' 12 .. 31.1 3DO.o I 10 310.' 211.. 5118 2S2 5 
fIR WElT I 241.0 lao. ".5 2CII.o I 12 421.7 300.5 ".7 3500 
ITC 101 477.7 2770 M.O 421.0 I 47 101.0 4500 I 
1ITr'8U • 1107.7 3142 13.2 500.0 I I 417.1 "7.0 71.0 467.5 \-: LlIO'o ____ 
I'll lAST tI 247.1 IU. 1I:!.2 2l:1li.0 I ... 441.5 2452 107.0 351.5 

(IIIaclIin -PI*! PA NOf!TH 2 121.5 4)1 ".1 1211.S I ... 2211.1 111.3 45.3 177 5 
I'll WElT I 1 437.5 2.022 .• 1130 4075 
ITe lIS 421.3 Z22 I 52.7 •. 0 I Z23 161.3 5000 
SfTr'8U 1110 456.2 2'" 44.2 410.0 I 

L~ .. eom,.._ I'll NORTH 1 :130.0 :130.0 1 I (Rod'nop~ IrrlS\J 1 110.0 110.0 I i ) 
L~nut .y."..,.... I'll EAST I , 3.200.7 7._.' 134.1 36290 
~ubef. '''"PI*! I'll WElT I :I UIU 1,3" .• " •.. 5."80 

ITt: ~- • 243.' 125 51 210.0 I 
I 

u.oa-".. .. I'll EAST 4 174.3 5' 7 297 182.0 I • I.Ia.' 515 0 

I. 
f 
~. 



TAllLE 5. C-pMoon cI WI ... 1gIc __ I. end 1lIII0 loon .. 

FAMILY - F • ...., _",on _. 
a,-......... 

...,,""'" '*"" 111»«)< 

"" IOJ'IH I IOU .:. 11.' :106 0 

"" WUT t 0 
IrrIlU I •. ceo.O '.ceo.O I 

L 1If"""" J-I "" fAIT • 2.17.., uea.7 IOU 2.*.5 I 
(Dog .,.ppe~ I'A NOImI • '"., _.0 IU 172.01 I 151.3 1I1U lie 2$:; 0 

PA IOJ'IH , ... , 103 11.1 m.o I :M 1.11 •. , 1,11156.1 IM7 1275 
PA WElT '1 I .,5.0' . ',50 
ITC I ee8.7 .0203 10.1 410.0 I 
IIT"U " 1.554.1 1.411:.' au U~.o I I 125.0 52$0 

LfIIIM .. '"~ I'A lAST 10 123.2 1711 ..,5 ms I 
IMIho9I"Y "_PO~ I'A NOImI 1 41:2.3 'l.1 11.0 "'.0 I II 2110.0 112.1 151 2800 

I'A IOJ'IH 1 1111.1 ea.' 21.7 110.0 I 
ITC 12 't1lO.' ea., a.1 115.0 I '1 2110.1 2S00 
IITIIU 12 m.o 15.' 17.' 271.0 I 

L .... ." .. tptI. I'A NOATH I I 1110.0 ,so 0 
IVri_I_~ PA WEST I 

L~_'ywtg,. PA lAST :zoe 1831 uu '/I. I 11O.S I D 241.' IOU 4Z1 mo 
(\.aM ... p",", PA NOATH 10 2111.1 115.' ea.e 252.5 I 120 240.0 lOS. "'1 2'25 

PA IOJ'IH 102 1110.3 "' SSI ,..,0 I m '44.2 10.0 12_ 11'0 
PA MIT 108 1711.2 114 '3.11 1 •. 0 I 1- :zoe. , 11.1 470 '110 0 
ITC 4 212.' 12.' au 200.0 I I :1111.3 XlCO 
IITISU 103 Itt. 1111' eo.2 ~.Ol 1 :1111.1 •• 25.1 

LfIIIM'" ....., .. PA lAST II 131.3 D.7 57.7 420.5 I 12'3 ~.s 111.5 2001 3300 
CSik I".ppo<l I'll NORTH ll1e 2231 172.0 11.0 1'/1.0 I 1M 2110.7 :IOU 70.3 2300 

PA IOJ'IH I m.o 171.8 83., 204.0 I 
I'll WEST I •. 0 11.0 I 13 1111.3 :11122 II' 4200 
ITC 165 !IeI.3 _I 1Ie.3 m.o I m 170.' IODO 
IlTiSIJ II 711.5 1.084.2 153.' 200.0 I 4 175.0 IU IU . 0.,..,,,,, "''Y'UfUI PA lAST 112. 4<\2.7 2711.3 83.' ..01 ... ,".0 1,1D12. , "".3 21125 

(1'111-.01._",", PA NORTH 402 au 142,2 11.2 170.0 I 115 -., lIDO.8 40.' 4300 
I'll ~ 43 2531 121.1 4U _.01 Z70 2381 131.0 541 2100 
I'll MST :10 223.' lOS.' '7.' 113.0 I 170 254,3 1281 

" 0 
mo 

aTC "0 384.' 3012. I IU :1114.0 I 12 412.0 4250 
IITISU ~ 7OS.1 _.1 14.1 $65.0 I I 300.0 3000 

_I><IpIH .. au""""",," PA lAST ea ,5.:1.5 33.1 22.1 '''.5 I 443 11\.5 112.1 sal 1700 
(V""",,ion I .. ppo<l PA NOATH 104 133.2 12.' .7.2 117.0 I ZIIO 1:10.1 112.2 400 120 0 

I'll IOJ'IH I 10 114.' 103.2 II.' 12<0 
ITC ,. 151.3 1'/1.' 23.1 737.0 I '/I 422.7 4000 
StT/S\I • 1..,.3 12.0 57.2 125.0 I 

I 
HAEloIULIDAE - arVIlla I ",-,,,,,,, .-- I'll lAST I 20 .."., ZSS.1 sa.e 3525 

(Block "'"';otl) PA MIT I , 3110.0 3500 
.~ SIT/S\I 2 715.0 247.5 11.1 715.0 I 

""""""_'" ';tpiM .. PA EAST I 12 213.0 1M. 3018 2750 
(po-IV PI! IOJ'IH • _.5 '".0 57.0 _.51 17 215.3 73,2 301.0 2100 

I'A WUT I II a.o 112.7 :10' 21IC 0 
ITC " al5.0 "'.0 11.2 300.0 I 
IITII\I I 74U 311Z.1 .... m.51 C __ 
I'A lAST I II a7.1 83.5 22.' 2$$0 

(8arrocl O ...... I 
Ho.mulon ._ "" fAIT It eq.O 14'.3 I1U 211.0 I • au.' 1112.5 1052 340.0 

IM"'O'" I'A IOVTH it 111.0 133 44.2 111,0 I 
ITC a 2.211.7 2.041.2 11.1 1,5110.0 I 
IIT/S\I 11 U8O.2 III' 11.2 2.131.0 I 

HiwnulOll_n._ PA lAST 12 211.4 12.3 :III.' 204,1 I , 
'/I" 15.3 200 13.0 

(TornWt' PA NOfITH I &1 71.1 11.1 IS. 66.0 
PA IOJ'IH I 115.0 35. 11.1 221.0 I 
PA WElT I 1 10.0 1100 
11T/SIJ ZI 111.1 71 I IU 200.0 I 

I 

_ulon bMarie_ PA WT I 
I 

201.0 201.0 I 
(BI .. kO ...... PA IOIJTH , 1 1110.0 1110 0 

PA WElT I I $:10.0 141.4 217 $:10 0 
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TABLE 5. Com'*"""' .. .." .. 1gN ..... _11115 end 1110 , .... , 

FAMILY - F • ..., _ ... _. 
s,-;-- •. ! 

IllpodM oam""'" IWMI IIWC" 

tc-"8runO PR WEST I 4 , •. 41.1 2c.7 1100 
ITC " 113.1 :all,,) 11.3 1 •. 0 I 71 al.7 2250 __ ./IIyM~m PR WEST I a 17.1 U 12.4 700 

II .... JmOllll ""'"' I 
_utctt '.>'011_ PR EAST 12 115.0 UII.O 111.5 112.0 I • tIIU a.2 2$0 1500 

"_h8,,,", PR IOUTW 117 121.0 •. 3 71.1 111.0 I ,. '21.3 11.2 128 1300 
PR WElT • '2$.4 35.' 21.1 121.0 I 21 III.' •. 7 10.3 'Col' 
ITC D2 '1111 47.2 au '110.0 I • IIU ,500 
SIT/SIJ 12 '71.2 35.4 11.7 :100.0 I a '71.4 118.1 333 1500 -,,--- PR EAST 11 241.7 11'.0 47.4 214.0 I • a.s 114.2 411.8 11180 

(SPOf'Ioh 8runQ PR NORTli 4 1 •. 0 lIU 11.' ' •. 01 
PR IOUTW 21 2 ..... 8 Ul.' 113.1 I 
PR 8OU'TM 15 11MI5 573 lIS' 1:15.0 1 
PR WEST 1 2 550.0 332.3 10' $SO 0 
SIT/SIJ I 7111.3 1137 ".5 710.0 1 III ,.3 41.7 21.0 $SO 0 (., 

_utctt _"""""" PR EAST I IISO ' •. 01 
~ 

tcea-i:kJ PR 8OIJT1oI I 241.0 24t.o 1 
ITC 1 170.0 170.0 1 
SIT/StJ 12 2500 131 2$2 ,70.0 1 

HHmuton pvrfIi PR EAST 7 317.1 55$ 17.5 225.0 1 11\ laa 703 au 23' 0 
($4110(1 '_11 SIT/sU 1 :I _.0 70.7 202 $SO 0 

HHmutcttpl_ PR EAST 1130 2011.5 ... 40' '87.1 1 lIS 2501.2 11.3 :15 .• 2'50 I 
(WIt •• g "'"' PR NORTli 117 lI2'iI 6 '17 24.1 lI25.0 I 'II 257.0 47.' lee 2400 ( 

PR 8OU'TM lI20 IIMI .• 756 40.1 111.1 I 113 '10.' 7U •• 11$ 0 
PR WEST ,. 2035 1,. • 114.7 ,77.0 I 170 201.0 11.3 <1$. 1115 0 
ITC "see la7 122 211.3 225.0 I - 272.2 2500 
8!T/StJ a 133.7 I.OC2e '''.1 475.0 1 II lIOU •. 2 32.2 250.0 

\,HHmI.iOtl.t:IiI.Iw PR EAST lIS 2223 .I.S •. 7 117.1 I 172 241 .• •. 1 a7 2350 

(I!I-~ lIN"" PR NORTli I , ao.O SIC.O 
• PR 8OIJT1oI • 215. ... S a4 I1U.1 7, 170.' 73. 302 1100 

PR WEST 17 2358 10" 132 177.0 I a 131.1 ea. 27.7 1100 
ITC I. 211!16 755 a., _.0 I 
SIT/SIJ 13 331.5 1232 37.2 _0 I 41 2!III.0 718 287 

HHmutOtlOP· PR NORTli I "'.0 "'.01 

(lJnid.- g "'"' PR 8OU'TM I I a.o 2300 
PtHn.duyl crocrc PR NORTli 1 , 170.0 1700 

(8""08"'"' 1 II IMIS.O 7250 • (I, 
I 

aPARItlAE - Por;lH I Atchourpuo __ 
PR EAST I , 110.0 1100 

IS .. "'..",) PR 8OIJT1oI I .. 141.3 ..... 30.1 1200 
PR WEST I 

~ IIT/SIJ 7 D2.1 313 13.5 250.0 I 
CIIIamuol>lf<:nttdo PR EAST • 255.6 "3 lIS.' 21'.0 1 • 313.1 315.1 .1.8 1100 

4JoIhlld porgy) PR 8OIJT1oI til 217.5 l1M15 114 .• 222.0 I 21'1 .13.2 101.1 SlI 1150 I-
PR WEST 221 \711.7 17 .. IMI.' ,SI II 
8fT/8U 122 ISIU 117.4 a., 

C"'IIIfI .. _ PR EAST 410 2240 las ea.3 204.0 II 1 •. 1 117.' 30.1 115 0 
(ShHpohlld po<lJ)II PR NORTli a 1117.1 '0.' 1.7 157.5 

PR IOVTH 12 2114 lOS • 110.3 170.1 13 112.. ••• 51.2 115.0 
PR WElT 115 '41.7 •• 41.8 124.0 • 1117.1 '00.3 In 1 lID 0 

UUUJDAE - Oo.fI ..... 
MulloCii<hfhyo m_ .. PR EAST 10 243.5 "., 41.1 114.0 I 14.0 22.1 1350 130 

(Voll-goelllohl PR NORTli III 121.7 I ... ,..- 135 0 
PR 8OIJT1oI • 177.1 ,,. 41.1 1111.0 35 171.2 71.3 ".7 1500 
PR WEST 1111 1 •. 6 153 35.0 llM1.0 .. 117.4 I ... SI.' 140 
ITC 1147 I ... "3 23.1 175.0 
SIT/SIJ 22 lID71 ". 312 2I7.S 21 338.4 II. 11.5 350 0 J 
8!T/SIJ :I 1500 707 101 150.0' 

L; 

"..udtJ".". .. m .. uIcIw PR 'EAST 171 134 • 160 '80 "'.0 I lOS 111.0 4". a.6 1010 
~pccIAOd gcalloltj PR 8OIJT1oI 110 13,. '1 , 32. 113.5 I 21 157.1 114.2 51.1 1700 

PR WEST 204 134.1 50' 376 "'.0 1 338 104.7 au 12. 1000 
ITC 12$ 1110 "'1 ;OS. 170.0 1 

t , .. 



TABLE 5. Com""",",", at.." "'\lhI-_1. end ,_ (Mol, 

FMlILY - F • ..., _OIl ..... 

~ .. -
-.""'" rwnoI _\.AN)" 

EPH/PPIDAE - 1,..,_ 
C'AHtQ~ ',~ .... I'A WhT I .,.0 "0 
....... opedoWt IlC I m.o 171.0 

CHAETOOONTIOAE - Ivlloll"oh .. 
CN~M OCI/I'I/UI IITISU 1 711.0 0.0 0.0 7S.O 
lSpcII\'l~ 

PQolACAHTHIOAE - ""golla,," '*" __ eIiaIio 
IlC I .7.2 310.~ .... • 1135.0 iICOO 

lO_n .ngol1lt,.. IITISIJ I. _.2 "'.1 ".1 I , 111.7 5!IC c 
I '*""_ ItkdtN IlC 31 au 13.0 au lICO.O I 

(Rock !»oUl)! IITISU • 145 .• a.: 1U 250.0 I 1 21)0.0 2OCO 
fIom .. -.. _ ..... I'A WEST I I Im.o 1.310 C 

(Oray IngeIIa'" IlC t7 1.12:1.5 141.4 "'.1 100.0 I 
IfTISU IZ 1.o&t.0' I' •. ' ..... GO.D I I 151.3 eo .• ~u 2eJ0 

fIomo._ ""'" IlC I' 7111.5 "SO.3 58 .• 100.0 I • 14'.7 5000 
(F ,one h I ng<o/fII,.. IITISIJ 17 m .• 1710 .3 1.025.0 I I m.a 11.7 7.' 2315 , 

lABRJOAE - W, .... I 
tJod'.n ... "".,. I'fI IICIUTH I I 345.0 ..... , 12.' 3400 

(Sp .... h IIo;fIoh) I'fI WEST I 2 ".5 IOU 118 515 
arc 15 :lV1.7 !IIi V 332 250.0 I :I 1711.0 nso 
IITISU 12 3483 ve. 28.0 3511.01 

HII~he4., fMWtIJ.l I'fI EAST I 201.0 201.0 I lICO.O 3OCO 
(p.d6n;wri.) I'fI IOJTH 1 0152.0 0152.0 I 

Irc 5 484.0 217.8 ..... 1 100.0 I 
IITISU :s 421.7 2'1.4 .1.4 lICO.O I 

L K"""',"", ",utmw I'fI EAST 17 780U sou 13.1 147.0 I 7 1.1 .... 1.133 .• 744 1.1170.0 
(Ho;fta,.. I'A IOV'f1oI " _.7 .511.3 .... aoz.O I 17 .. 1.2:11\.1 1.1138 8110 1.0515 

I'fI WEST 17 1.211.0 1.111.0 .U 130.0 I 11 410.5 :170.7 71.2 4050 
STC :I 111.7 2 .... :10.2 700.0 I 
IITISU 11 2.101.7 I."'.' eo.5 2,410.0 I 1 771.0 130.3 •• 1303 

I 
SCARIDAE - Plnotftoh .. I 

SUMJ. 0t:>4I ••• 1'IJ' I'fI IOV'f1oI I 2 3.lte.5 1.51131 714 3.et85 
(MldoigM pat.OIlIoII) , 

SUnil eM,.h •• I'fI NORTH I 24 204.0 "'.0 20' 19c 0 
(81" ponCllllah) I 

s • .,.., flU'.""''' I'fI IOV'f1oI I 5 2.715.2 1.411. '" '.7250 
(RoIn_ PO_III IITIS\J , 1.001.7 1.018 0 21.1 .... 75.0 I 

S."", ,po. I'fI EAST I I :117.5 201.5 ,.. 311$ 
(UNd_po_1I) IITISU 1 250.0 250.0 I 

5<0"'" "rWcptHIIII I'fI EAST I I 345.0 3450 
(princ_ ponolllollj I'fI IOV'f1oI 10 112.1 111.1 .,2 2800 

I'A WEST II 320.' 12U 31.8 2150 
IlC '''' 130.5 7U III 112.0 18 13 ... 3500 
IITISIJ • :102.1 eo.I 21.5 175.0 7 llZ.1 102.1 sec 3750 

S."", -..to I'A EAST 1\ m.o 51.3 13.1 3700 
lO-npo_1II I'A IOV'f1oI It 41". 113.' 313 :Il1O 0 

I'A WElT 13 IIU '17.2 11.5 5050 
IlC 10 712.' 1111.7 24.5 750.0 II 1111.2 637.5 
IfTISIJ I t.t7S.0 t.t7l.o Sporioom, __ 
I'A IOJTH 18 '13.1 23.5 12.1 185 0 

~ polTOIIIoItj I'fI MIT " 153.0 104.0 "'.1 2tDO 
IITISIJ I 115.0 2250 
IlC 117 117 .• 418 ft.1 100.0 1 lICO.O 2250 
IITISIJ 15 151.0 122 4 .... 21)0.0 f 

I 
Sporioom. C/lrylcploNm I'fI EAST I 1111 0152.4 111.0 »4 3500 

(Rodtai ponCllllah) I'A IOV'f1oI I 1&:1 182.7 104.0 :10.0 2125 
I'fI WElT I 345 348.' 101.8 40.\ :Il1O 0 
lYe 1.1112 187.2 855 23) 3111.0 I 711 373.' 3750 
IITISU 13 437.7 ,.75 337 .SO.O I • 151.7 811.7 117 2750 

3~ 



-YAIIL£ I. e-peIIooft '" tIoh _\;l1li bM_ 111. _ I _ ~, 

FNoIILY - ".riII< _-_. I -..... m"" l1l.»I)" 

POrn>4llohl I'A WElT I 1 24.0 2450 
, 

IITII\I I I 100.0 141.4 21.3 5000 
Sp • .." .... I'A EAST I Z5II au 1 •. 0 47 .• ~o 
~"ldo"'1Iod POm>dlolll I'A IOIJ'Iloj I a au 1 •. 0 111.7 1150 

I'A WElT , 11 _.1 lC112 32.0 :1300 
.,-c a 840.7 .... 1 IU _.01 
IITII\I 110 42:2.' 263 .• IU :.7.5 I II".,..".. _ I'A IAIT I 107 47U 17S.8 37.1 ~o ') 4$IopIvhl pom>4tlohl I'A IOIJ'Iloj I 113.0 112.1 40.0 113.0 I 114 312.1 141.4 .'.3 :1300 
I'A MST I .11 4au taU 31.2 42$0 
.,-c . ,..., 113.1 '74.2 33.1 100.0 I .11 _.1 42$.0 
IITISU 113 In.o _.1 14.2 575.0 I II 412.5 217.4 521 !I500 

I 
ACANTHURIDA£ - lu.gHftlo_ I --- ".~"" 

.,-c - '17.8 37.4 II.' 1 •. 0 I 112 1 •. ' 2000 
l) \Oc • ." tu,,~ IIT/SU l1li 181.3 '01.3 113.0 110.0 I 

-- t:I»Mr1"" 
.TC ZZ7 311.3 71.5 14._ 325.0 I 105 'l1li.8 1!IO 0 

(DoetoftIah) .IT/su '311 314.5 12U 3U JIG.O I 13 115.4 118.' 223 325 0 __ ,..w.ni_ 
liTe 2._ 201S.2 l1li.1 17.5 200.0 I 

(III ... ling) SITISU .,0 2.U 103.5 .'.1 225.0 I es 111.5 10.1 <22 ~c 

..... --..... aTC 1112 In .• ". 10.5 175.0 I 
(Unid.n1tiIod Acot!lhurid) I 

I BAUSTlDAE - Lo ..... jo .. .,. I 8o"' ... pe. I'A EAST I , 425.0 42$0 ) 

(\Jnid • ..- '1\i1,.l1Ioh) I 8Mi,,., '*'9tI.ia I'A EAST III ml _0 52.1 en.o I 37 II1II.7 2l1li. , 43' eaco 
10-" tn;;.rftohj I'A hOlm! 3 MU '4'" 21.1 .... 01 0 

I'A SOUTH '15 411.4 24U 118.2 :113.0 I 32 451.3 280.' 57.1 3850 
I'A WElT • .70404 37e.o 113.7 111.0 I l1li .... 2117..1 18.' 3117.S 
liTe III 1:112.3 :1121.1 11.1 525.0 I '01 ..... 1 52!1 0 I IIT/SU lOll 140 ... 372.3 .... 1 100.0 I 43 521.1 321.3 81.1 5500 (, 

c.nt1tidtImN ._on ITC 13 1.11'" 251.5 21.8 1.200.0 I 
IOc u" 1IIg;.11Iol1l ITC I 5250 52$.0 I 

IITISU 3 .51.3 ' .... 3 11.8 771.0 I 
I 

OSl'AACIiDAE - 8oKflo_ I 
.L""'"plllyt ti •• udlil. PR EAST 15 157.1 11.5 311.0 1 .... 0 I 1 110.0 1100 

I (Spcftod 1run1lbl1l PR EAST 14 1.135.4 1,002.1 18.3 I 
I'A SOUTH 113 2010 In .• 15.3 112.0 I • 110.3 50.1 21.2 110.0 \ ) 

PR MST II 254.8 158.1 12.5 211.0 1 • 214.1 238.3 10.2 205,: 
.,-c 12 175.7 35.0 IU 112.5 I 10 255.0 11S 0 
I\TII\I 1. 115.0 115.0 I 1 345.0 101.7 30.' 1.1310 

.L ... cphryo polyp"";' I'A EAST 10 211._ 110.11 50.3 111.0 I l1li Z5II.' II ... 7\.4 2100 
lHoMycomb coo.«ohj PR IIOUTH n 211.8 130.8 118.5 111.0 I 41 223.2 1311 ... 125 1050 

PR MST " 433.0 112.0 42.0 _.5, ,. 145.1 .7 .• 31.1 140 0 , 
ITC "' 30 .... 110 .• 31.1 300.0 , 3Q4 :130.1 3250 ~ 

IIT/SU I 12 251.5 '57.' 127 3500 
l.ec1~ quedflc_ I'A I!A8T 13 '43.1 ".4 ..... 130.0 I 17 '13.8 112.' 105 3 1250 

(5<:"--111 I'A IOIJ'Iloj 17· 117.4 u .... 113.7 110.0 13 201.0 71.5 37.7 1150 
I'A WElT .. ,~ ... 37.5 117.0 • 2l1li.' 111.3 43 .. 2550 
.,-c • 3311.' 147.1 43.5 840.0 15 371.1 4000 
IIT/IIU I 225.0 225.0 I L~fIiIonU I'A EAST '2 502.0 32".7 ".7 107.5 , 131.7 110.1 103 1300 

(fNl>l<ftohj I'A SOUTH I see.2 ' .... 1 14~ w.o , 115.0 225.2 eso 135 0 L-

I'A WElT 11 1154.2 •. 3 l1li& &750 
.,-c 2 :112.5 371.2 IOU 312.5 

L/Ic1~tiq_ PI! EAST II 143.2 1162 to.2 "0.0 13 151.1 33.7 21.5 16:1 0 , 
iSmoollllnUllrlohj I'A IIOUTH 22 171.1 11& 51.1 ' .... 0 1 111.1 45.7 213 ,6:1 0 U 

I'A MST • 181.7 111 l1li1 137.0 I 5 121.2 5l1li.8 7115 "00 
.,-c ,. In.5 313 221 175.0 I 118 181.0 1150 
IIT/SU I • 225.0 15.0 33.3 1750 

1 
10 

.r 
l 



TAlLf 5. Comperioon oIloII_V!" __ I. _1Il10 ( .... , 

fAMilY - f • ..., _Oft _. 

SF-IH-.-mon _.) .I.AH)' COAST F=:!f;"" 

Unc« Q= tad.." 
"".;"plo _Itl) 

• ISL»() COIlES 

"' -"".'" Roo IC -llC ..... 
IIT/sU - It Them .. _ It _ 

IAIT 

TOTAL-

." ,.,7.1 
• 1._1.1 
• 1 •• 75.0 
, ".<110.0 

415.3 
s,7t8.0 
UIIO.5 

17 

m.2 
,IIU 
n.' 

10."" 



('j 

"1A11I..E" ",",mOly oIlo/1long1h and weight br lIN' 11""'" I.' dI. 

-FAMILY - Fa..., ___ • 
$i*W-

cammon ....."... GEAR t", 
Ho/«_ .......... HOOK&UNE 14 100.5 11.7 ... ace.O 1 14 ,.1.3 31.0 271 1250 
IS<I-J TRAPS 252 lIelli 11.2 to.1 alo.o 1 252 231.' •. 1 1121 2iXlO 

TRAPS & HOO!CS to 22\1.' 12.1 to.1 225.0 I to lI27.s ,1.1 33. al2 ! '"*"«-_. TRAPS ao 225.' 22 .• I.' 227.5 1 ao 221.0 17.1 28.2 2IX 0 

~-"""'oIIo/Ij I 
I ). 

":iERAAHIDo\E - ....... _ I 
.. 

"",Mph.", a41_ HOOK&UNE 2 3117.5 IOZ.' 251 .... Cl 2 1,11:11.5 "4 16! '.03;,5 
(Roc. hind) TRAPS 15 2162 IU 33.0 2500 1 15 4011.0 51.5.' 1:IIl 4 lee c 

TRAPS & HOOKS 2 XU 37.' 10.3 3113.5 1 2 175.0 147.5 254 .750 

Ep/rHIp""''''' """ HOOK & UNE 1 82.0 82.01 1 _.0 30&6 0 
",U!O>" "mlalj TRAPS • 250.' •. 0 11.1 147.5 1 • 24e.' IOU 421 22' 5 

UNKNOWN 2 252.0 11 .• 1.3 252.0 1 2 216.5 11.1 ... :IE( S 1 
EpiMpMl"" - HOOK & UNE • 211.0 11.3 •. 0 221.0 1 • 14e.' .a.' 31.5 15C 0 f· ~. 

COraYlbrJ TRAPS II 3121 10Ul 32.5 270.0 1 II 164.1 101.0 106 5 4250 
TRAPS & HOOKS 2 273.0 21.2 1.1 273.0 I 2 312.5 123.1 :Ill 6 3125 

Epi,..p""'", fa""',""""" OTHER GEAR 1 715.0 115.0 1 1 5.100.0 5100 0 

"""_""''' '_,"ba"" TRAPS & HOOKS 1 8300 1130.0 I 1 ...... 0 ..... 0 
(Veil_go 0'0_1\ I 

EpiMphfI/", "'- HOOK& UNE 243 22:).2 211 85 221.0 I 243 117.2 512 316 1750 
lCoMyJ OTHER GEAR 2 24.0 til .0 1480 I 2 302.5 54.5 ,e 0 3025 I 

TRAPS 2.034 2324 2!5a 11.5 2300 I 2.034 215.8 152.7 7051 2iXl 0 
TRAPS' HOOKS 13 231.1 11.3 '.3 230.0 I 13 214.1 12.1 340 2iXlO 
UNKNOWN 13 Z41.8 276 l' • 2380 I 13 243.2 128.' 52' 2070 

Epi".ph"'u, (1.111'"'" HOOK'UNE - 3071 54.6 17.e .... 0 I - 505.2 :\311.4 170 :IIl70 
(Ro<I hind) O'!l1ER GEAR 21 315.51 47' I •. ' 28a.o I 21 51 ... _.3 57.1 4460 

TRAPS 1.04' alea 11.0 ZO .• 285.0 I 1.041 453.' 337.0 74.3 33CO 
TRAPS & HOOKS 11 330.3 571 11.3 330.0 I 71 523.' 311.1 12.7 SOC 0 
UNKNOWN 111 271.1 42.4 15.3 310.0 I '" 3SII.7 252.' 705 2830 

Epm.pMl"'liIi- TRAPS 3 331.0 loa.2 30.' 3130 I 3 151.0 742.' ... 4720 
~~I 1 

Epi-""'''' '"-
TRAPS • 52!5.D loe.7 ZO .• !ISO.O I • 2 ...... 1.455.2 585 2.7150 0 

(Ro<Io,,,-I) TRAPS' HOOKS 3 5133 77.1 133 575.0 I 3 3.513.3 U12.' '7.0 34 000 0 
UNKNOWN I :151.0 3515.0 I , 112.0 112 0 

Epi".phtl"" m)C,ocin", HOOK' UNE 7 12a.o 2434 311.8 ee:s.0 I 7 4,6IIl .• 4,052.3 ... '.SOC C 
l!J.;aIy 0'0_1) O'!l1ER GEAR 2 .... 5 ,., .• 16.5 ..., 1 2 8,_.0 0.0 00 D.'" 0 I 

TRAPS' HOOKS , _.0 _.0 I I ',_.0 1 .... 0 
('; 

HOOK & UNE II 271.1 '7.3 31.5 250.0 I " 543.1 1,020.7 lars 1130 

Epit>ep""'''' .- O'!l1ER GEAR I 400.0 400.0 1 I "'.0 IIfi 1 0 
{Nil-IIIU ;r~ TRAPS I,. . 41U 128.3 27.0 415.0 I II' 2,111.2 1,175.0 86' 1.7OC 0 

TRAPS , HOOKS 11 173.8 83.1 18.2 sec.O I 11 3,122.3 I,sec.2 514 3.2iXl 0 
UNKNOWN 2 44e.5 2!5.2 ... 44e.5 I 2 2.1501.5 1.1110.1 17.8 2.1501.5 

Alyd._a intMlliftiia HOOK' UNE I 312.0 312.0 1 I ".0 43.!1 0 I 
(Y"l~_ O'~~ TRAPS • 434.2 •. 1 ".1 420.0 1 • UOO.O 181.1 1501 I1Z5 l 

TRAPS' HOOKS .. 403.1 ".1 21.0 _.51 .. 1,1113., tIIIS.1 51' I.l&! 5 
Alym_. fgt/t TRAPS 14 40U loe.4 21.4 4110.0 I 24 U12.7 U&U 70.7 '.610 0 

{rig., ;IOUI*I TRAPS , HOOI<8 I 382.5 113.0 14.1 382.5 I I 100.0 424,3 530 1000 
Alyc'tt_", __ HOOK'UNE a 211.7 n.' u I .3 141.7 ·14 .• 10.2 
('I'''"-;"",,*, . HOOK'LINE 'Z'I au lOC.I 11.7 135.0 I 27 4,117.0 1."'.0 44.2 '."50 

TRAPI • 402.5 135.5 27.5 4110.0 I • 2.463.4 2.0 .... &52 1,S2E = 
TRAPS , HOOI<8 I _.0 17U au 710.0 1 5 !,2IU UIU 12.5 5.7OCO I 

\, ; 

UNKNOWN I 370.0 205 I l1li.4 370.01 2 1,313.0 1.IIIIU 1128 1.303 C 
I 

'CARANQIDAE - .lee .. I 
Ctvatvlug_ HOOK' UNE a 454.7 .. , '" _.01 3 2.0311.1 1,013.' 527 UOCO 

(lltKk jac~ TRAPS , HOOKS 2 314.0 331 1.1 :'74.0 I 2 1,000.' 210.1 28.1 1.04e 5 .. UNKNOWN 1 4110.0 4110.0 I 1 125.0 1250 
C""''''' baJ1ttdomNi TRAPS " 331.0 11. 2'0 330.0 I " 117.1 3112.' 551 6100 

(V.,I ... jo •• , TRAPS' HOOKS .. 375.3 a88 7.1 31&.0 I .. 1,051.0 287.' 272 1.0250 
Ctvatv 01)'10" HOOK & UNE 12 3116.1 

.,. 
161 373.5 I 12 1,021.' 367.' 357 '.012$ 

(Slue ,un..., TRAPS 43 282.4 ·714 2111 254.0 1 43 454.1 _.1 1143 3250 
Ca,_lalul HOOK' UNE • 411.5 liS 143 '025 I • 2.221.2 101.2 362 2.212 $ 

4Ho ... -.,. jo • ., TRAPS • 412.5 3113 13 _.51 • 1,400.3 3111.8 27.8 1.300 0 , 

\- I , . 
• 



TASLE.. lummwy 01 Wllong\tIand woIg hi lit' lIM'type lor "" dill. ( .... , 

fAMILY - 'aonllt _"on _ • 

.".. .. -
CS,*,;'" ...,.,rnon NIIMj OrAA 

(!lot ja.~ TAAPS 114 141.' •. 1 .... ao.O 114 1112.1 11 • .3 •• '.0 
TAAPS I HOOICS t:t 1112.' ... 10.5 1112 0 1 " ,7U 144.' .5 ~O 
UNI<NCI'#M t 430.0 430.0 1 I ',lIOO.O '.200 0 c.. __ . 
TAAPI I .In IIU 40.7 1 • m.o ' .... 5 '01 a 

fJnkkot ,VAtd ;.c.) 1 
1 

UlTJANIDIIE - .""" ... rt 1 
Aprl,_, .. HOOKIUNE , 470.0 4/1).0 I I U7I.O '.8750 

(9IK' .".,. ... ~ I EtfI" ...... _ HOOK 1 UNE 57 ¢I.2 147.0 .4.7 _.01 57 1,3111.5 1,585.' "1' 1000 
fOueen .ntpper) OTHEROEAR " w.e ".0 'U lIII0.0 1 II 2.2$4.1 ,,ac.0 !MI' '.1200 

TAAPS. I 110.0 110.0 1 t "'.0 "80 
TAAPS 1I100I<8 I 740.0 740.0 I t '.170.0 1.3700 

L&lfon", liliiii'. HOOKIUNE II 50U '111.2 33,3 170.01 11 2.114.2 2.115.1 n.4 2.0120 
(IoI_n .ntpper) OTHEROEAR • 410.7 114.2 23,3 -.01 1 2.4'3.7 ',.71.1 n.1 1.5100 

TAAPS 7. 40'.' ,au 30.3 '70.0 1 74 ',414.' ,.ae.0 108 1320 
TAAPS 1 HOOKS 7 421.' 137.0 11.1 112.0 I 7 2.045.3 •••• .48 I t3II 0 
UNKNOWN :I 5111.5 10 0.' 5aU I 2 2.2'''' t.S1U 1112 a.2185 

L &If ....... apodllll HOOK I UNE • "'.7 .70 11.2 ".0 I • "'.7 124.2 155 '.\XIII 0 
l$c-,",,,.~ OTHEROEAR II 24U 10.2 4 .• 250.0 I 11 ... , 24.' '7 ~O 

TAAPS .10 au 47.' .... 210.0 I 110 474.5 310.7 155 &250 
TAAPS 1 HOOKS • 2.12 12.' 17.' 295 ° I • 515.' 37 ... III' .,.0 
UNKNOWN 3 111.3 70 .• 21.1 215.0 I 1 371.3 251.2 1118 1310 

LUV""u, bu..""', HOOK I UNE 13 21'.4 47.7 ,1.3 251.0 I 13 170.4 234.' a.3 3CIO 0 
(8IKk1In .ntppe~ TAAPS ... 305.2 45.5 .4. 305.0 1 •• "'.0 2041 41.' .o.ss 0 

TAAPS I HOOKS 14 217.2 ".1 11.7 m.ol 14 441.1 =.0 52.4 3IIIS 0 

L uq.n.,. '"'"_"""" HOOK 1 UNE I 270.0 270.0 1 I mo.O 3300 . (R.d .ntpper) TAAPS 1 380.0 _.01 1 110.0 "00 
L&If''''''' 'y""",*"" HOOK 1 UNE 4 210.0 10.' 4.2 257.5 I .. 143.' IU 5.1 2500 
(C--._~ I 
L~/pw" OTHalOEAA 4 237.5 27 .• 11.4 232.0 I 4 2415 17.' 152 2 .... 5 

(O .. y.nt~ TAAPS • 33 • .2 25 •. 7 71.0 21'.0 I • 1.741.4 U224 IOU 'lIllO 
Lilli"''' joQJ HOOK I UNE 11 441.1 '''.0 33.' "'3.0 I 11 2.030f.' ...... 113.2 1.1"0 
(Oog.nt_~ TAAPS 11 151.3 .22.' 34.2 mo.O I II 1 •• 0:1 .• •• 1538 104.1 102 5 

TAAPSI HOOKS 2 450.0 254.' 5e.e 4500 I 2 2.200.0 2.145.' 115.7 2.200 0 
l.uljanut ma/logonl HOOK' UNE •• 33 •. 7 31.5 11.' 329.0 I '4 iIII.7 218.1 35.7 SUS 

(IoIol>ogtny ._ ... ~ TAAPS 35 142 .• 34.' .4.' 237.5 I 35 231.4 '00.' '31 '.0 
TAAPS I HOOKS • 251.0 251.0 1 • 3'2.0 3120 
HOOKIUNE 35 143.0 15.0 '4.4 2400 1 35 223.0 1014 47.7 

Lilt""" 'Y"IfI"" OTHEAOEAA 21 274.3 .... 11.2 272.5 I 21 3110. la.' 4" WS 
(Lano .nap~ TAAPS 4" 225.2 '3.4 11.3 21'.0 1 415 187.5 .45.' 73.7 117.0 

TAAPS 1 HOOICII 11 214,3 11.0 11.' ,".0 I " ..... 111.2 III.' 216.0 
UNICNOWN 44 .211.7 21.3 .2.0 215.0 1 .... '''.7 125.S a7 .113.0 

. Lilt"""" ...... • .. HOOKlUNE 217 218.1 .7.2 30.4 215.0 1 217 rm.7 ••. 3 .... 3200 
(Si~.nap~ OTHalOEAR • 132.11 17.4 12.7 1137.5 I • 2.220.0 101.3 35.3 2.0475 

TAAPI 25 253.1 101.' 42.2 .11.0 I 25 ...... .2 ..... 21'.0 '750 
TAAPS 1 HOOICII .. .178.4 7U 20.2 113.01 .. 1,025.0 7.1.1 702 1500 

0.,....,. dItyI ..... HOOKl LINE 1,235 114.5 10.0 11 .• 300.0 I 1,235 141.5 114.1 14.5 450.0 
CVoll_ ..... 1IOj)pIIj' OTHEAOEAR • 214.1 37~ 14.7 255.0 1 • 215.' 117.2 44.' 2410 

TAAPI 114 255.5 •. 1 II.' 244.0 1 114 au 112.2 72.2 227.0 
TAAPS • HOOICS 1. 322.' 12.1 11.1 115.0 I •• 571.4 212.' ".0 5000 
UNKNOWN 25 2\101.1 44.' .1.1 2111.0 1 25 3113.4 171.' 45.5 "0.0 

"'-'1>cpIIt .. 'U_ HOOKIUNE 107 201.7 II.' It .• '''.0 I .07 11IO.2 121.5 10 .• '22 0 
(V-.nt~ TAAN 10 IOU .7.' ... IOU I 10 141.1 37.7 253 '.7.0 

TAAPI .. HOOICII 11 3$5.' 37.0 10.4 350.0 1 11 747.5 202.3 27. Il100 
UNKNOWN • 232.0 21.4 1.2 m.5 I 4 223.' 15 .• 24.1 2215 

1 
tiASofUUCAE - CIt ..... I 
~m"" ,un'rwn""" TAAPS 2 315.0 154 lo.f 335.0 I :I 775.0 147.5 31.1 775.0 

(81 .. , .... gllle) 1 
Ano'.I<>InHn .... WgiricUl TAAPS 17 254.7 ·al 274 240.0 1 17 41!1.' 341.5 70.0 3710 

(pOIIrIth) TAAPS 1 HOOKS • 215.3 ItO 123 22U 1 • 400.0 "'.0 45.2 3S25 



'TAIIJ.E" ..... mOl'f d IoIIIongIh and WII;'" by lIN' type lot 1 .. 5 _11\0 ... 1 

FAMILY:' ""onIIr ............ _ • 
. St-IM-

('II,,",,'" oommon OEAI! • 1 
J 

foIWV-J mps • -" , .... ~7" •. 01 • ' •. 7 ,,J45.' IU 1.2C00 
mPSlHOOlCS I 535.0 DII.O I 1 UOO.O UOOO 
UNKNOWN 4 211:1.3 111.7 •. 1 M.O I 4 _.5 7:10.5 1015.3 :lll.U HMm _____ 
OTHEllOEAR I U3.I IU 1.1 1.:1.0 I • 111.0 •. ' 11.7 2210 

(T-J mps " 225.0 24.0 10.7 225.0 I ~I "'.1' . ..,:t. z.e 201.0 
UNl<NOWN I 207.0 101.0 I 1 111.0 ,.1.0 • __ bonoIit_ 
mps I 220.0 220.0 I 1 1111.0 201.0 

1 · 
('SI .. k 8 "'"' I _"'on , __ mps z 2Il&.0 14.4 7.0 207.0 I Z 111.0 au 17 .. 185.0 
~g<\IIIII mPSlHOOlCS I D.O D.O I I 255.0 25M 

HHmU/OfI 'lNOIituNm OTliEROEAR 1 178.0 111.0 I .f . 125.0 125 0 
(F' .... he ...... mps .411 111.1 24.4 12.' '10.0 I 411 'IIU 71.2 47.' 1500 

mps l MOOICII " .. 8.8 .... 4.f> '10.0 I a, 12 ... 211.' 201 '25 0 • 
UNKNOWN 2 1111.5 • .2 11.7 ,.1.5 I ;I .405 '4.' '78 .. , )' 

"'mllOft mMtOII#omum HOOK I UNe 4 2011.' '~.4 '.5 2011.5 I 4 '''.0 •. 1 '" 196 0 
('llpanll~ grun1) OTliEROEAR 7 2'7.3 17 .• 1.2 215.0 I 7 2344 55.1 235 2:210 

mps '211 20U 42.' :11.2 217.0 I 21 311.5 271 I .. I lvg 5 
mps 211 2311 IU 21.1 I 211 2441 '31.' 531 
UNKNOWN I 204.0 204.0 I 1 '110.0 1110 0 

HMmuon m.anunnn mps '4 230.' '5.3 ... 2300 I U 2.:1.8 .". 254 2205 
tcoe_ick) UNKNOWN , 210.0 210.0 I I 115.0 las 0 ! 

HMmu/on P4If'Ii UNKNOWN 7 252.1 11.1 ..... 210.0 I 7 ~17.1 55.5 11.5 DO 
lSaiI ... , • hoicl) I 3250 

_"'." plutf'iMi HOOKlUNE ... 251.5 Z .• '2.3 250.0 I ... 3211.4 ".4 11.0 221 0 
(Whhgrunt OTliEROEAR 51 225.7 31 .• 14.1 21'.0 I 11 237.' ".4 311.8 2110 

mps U80 215.4 211.4 13,2 113.0 I UIIO 227.5 '13.1 72.0 2000 
TAAPS l HOOKS 201 220.0 20.8 '.3 115.0 I 201 232.0 7 ... a2.7 225.0 

'. UNKNOWN IX 221.1 22.1 10.2 220.5 I IX 230.' ." .. 31.2 123.5 • 
HMmtJon .;ifIUI HOOKIUNE 2 1112.5 17.7 '.7 112.1 I 2 123,5 ".0 23.5 2510 ( -; 

(BI-1rt>Od gru"'l OTliERGEAR 211 231.0 23.3 ... 233.0 I 211 .. 7.3 71.2 211.1 2150 r 
mps 211 22111 211.4 1:1.4 230.0 I 11. 284.7 101.3 •. 3 2550 
TAAPS l HOOICS • 2304 14.3 e.z 230.0 I • _.7 .... 115 185 0 
UNKNOWN II 213.8 :18.2 132 2Il& 0 I It 207.1 72.. •. 1 3840 

HumuiOit .p. HOOKlUNe I 282.0 282.0 I 1 _.0 
jUnid'mif1od grunt I • I II SPARIO-'E - Po,gl .. I 

AI,lrou'l1'" rf>om_ mps 7 23'-3 11.0 4.7 235.0 I 7 232.1 31.3 '35 250C 
(S'. "',am) I 

CW.,. .. ~ TAAPS .. . 21U 32.1 15.4 204.0 I .. 2111.0 110" 42.2 217.5 
(JoIMed por;yj UNKNOWN 70 211.7 25.7 IU 201.0 I 70 a.o 100.' 31.8 2185 

&.Iom .. _ HOOKlUNE 4 235.5 34,4 14.11 2211.0 I 4 381.3 172.1 45 .• 337.5 
.st.o.po .... d "",;y) OTHEROEAR 211 2QU 211.4 13.0 201.0 I 25 224,4 .... 387 212.0 

TAAPS 545 20U Z.4 14.' ZOO.O I 545 201.4 111.2 55.0 , .. 0 ~. 
TAAPS l HOOKI 14 257.' 147.' 17.3 115.0 I 14 _.0 440.3 "3.2 '305 
UNl<NOWN • ,." 3". 111.0 1112.0 I • 2Il& .• .... 4 45.3 175 0 

I 
tlUwo-.E - Gootllahee I 

Mulloidclllltyt m~ OTHEIIaeAA I 201.0 201.0 I I ,.,.0 151.0 
(rol1"'" plloh) mps ... 210 .• II.' • •• 207 .• I ... 1 •. 0 ".4 21.8 175.0 • mpsiHOOKI 4 231.' 33.0 I~.' 242.5 I 4 au .... 33.3 :187.5 · . 

UNl<NOWN .. 115.7 213 • •• 21U I I 115" 10.3 321 1113 0 r ,.. __ '" moe_ mps 1.J03 1 •. 2 ".1 ... 1 •. 0 I 1.J03 I •.• ".2 .:I.' 1420 
/Spobd ptlloh) TAAPS & HOOKI 43 114.0 lU '.4 153.0 I 43 11.8 22 .• 32.7 aso 

UNKNOWN 47 207.7 II1.S U 201.0 I 47 172.5 •. 8 2:24 Iell 0 
I 

EI'HIPPIO-":: - Spad.tah .. I 
CIr.llfodip<ll14 f&bM TAAPS l HOOKS 1 as.D 215.0 I 1 175.0 1750 t) 

jAJIonk 'pad." I I 
I 

'CH.I\ETOOONTIO-.E - ""nt"1I.h .. I 
.c1lHfodon 00",_ TAAPS 2 125.0 0.0 0.0 '25.0 I 2 75.0 0.0 0.0 75.0 
.spodn~~h) I 

I 

!.n 



TAILE ........ "''''Y '" loll longItIand ""lillie br 00 ... "'1"1 lotI .. ' "". loon" 

FAMILY - F.onDr __ Oft _. 

!$p«iN-
.emmott rwtIMt OEAl! -..,-- 'I'M'" ZZ _.7 <16.1 lU .,U ZZ .,.2 :101.2 .... , "25 to-n.ngI ..... 'l'MPS I HOOKS I sao.O sao.O 1 100.0 tooe --,.,"' 'I'M'" as 207.7 U.2 U I0Il.0 as au ·t.c 301 me 

(IIockl>N~ 'l'MPSIHOOKS 2 •. 0 f.1 U •. 0 I I ZZS.O ... 15.7 2210 I'om..,"""" ... -.. 'l'MPS • 3DU _1.3 IU 110.11 I • UIIIU "7.4 11.5 "00 
(O .. y.ngoIIo", 'l'MPS I HOOICS 1:1 :117.' •. 1 12.5 alO.O I 1:1 1.142.:1 413.1 405 1.000.0 

""'"""- fWII 
'l'MPS a _.4 fl.l 25.1 .,U I a _4 'au 11' too 0 

(F ..... h angolfto ... 'l'MPS I HOOICS 2 215.5 11.4 25.' 215.1 I 2 113.1 "4.' 721 7135 
J 

"'BRIDAl: - W ...... I 
/IodiJ".. ".,.... 'l'MPS 23 2!5U 21.1 10.7 ".0 I 23 323.0 •. 3 115 :12$ e 

I!Ip .... h hogfooh) TAAPSIHOOKI 4 ,....5 :M' 14.1 244.1 I 4 211.3 l1U .3 2150 
HWII:_.tediIIItA HOOK&UNE I 3325 71 23 332.5 I 2 112.5 5:10 '0 1125 

(PWdingwlfo) TW.PS • 213 .• 37 • t:U 214.0 I • 3f1.0 tlO2 411 3315 
L«httclaimw m.mm", HOOKIUfE 4 tOOl 112 43 tOOO I 4 131._ 111.5 40. 6315 5 

(Hogfta/'j OllER ClEAR 12 .. 3 "15 28. <167.5 I 12 , ... .2 1.112.7 sea 2.'" 0 
'l'MPS II 371.0 1)02 :M' 340.0 I II 1 ..... 1 •••. 2 t03 8 7SO 0 
TW.PS & HOOKS 2 51100 283 41 51100 I 2 4.110.0 113.7 tie 4."00 
UNKNOWN 4 42$5 '52 , 357 412.1 I 4 1 ••. 3 1.f12.' 113 1.5705 

I 
SCAAIDAl: - Panedoh .. I 

SCat\Jf t;a;«M!N OTHER ClEAR 1 3550 550.0 I 1 4.320.0 '.~O 
(Rainbow po_hj TW.PS 2 8450 .11 5 7.7 845.0 I 2 5,3SO.0 1.237.' 231 5.350 0 

SUIW'".. TW.PS 1 240.0 240.0 I 1 250.0 250C 
(Unidentiftod pa_h) I 
s.~ •• ~ru. TW.PS 181 25S8 2' , 12 255.0 I 111 321.1 784 233 3120 

(1'ri".", 1"1,,0lIl"') TW.PS' HOOKS 5 2.96 146 51 2410 I II 212' ... , 17 I 2500 
• SC:M\I'~. TRAPS II 3338 375 11.2 3300 I 11 100.' 2" 4 210 7SO 0 

!Cu"n pa,_h) I 
SI»-';""" • ..... ~ TRAPS 24, 2175 ... I.e 211.0 I 241 221.0 11.1 258 2IlCO 

(Rodbond ",,"aIIIoh) TW.PS & HOOKS 1 185 0 \15.0 I I 200.0 2IlCO 
Sporilom. c/ll)'t.",.,.,.., TW.PS 1.- 2130 223 15 284.0 I 1._ 311.0 10.1 248 lIIO 

(RodW ",,"aIIIoh) TRAPS' HOOKS 415 2148 116 7.0 2850 , 415 .t.' •. 0 233 375 0 
Sparilcm. ,~. HOOKIUNE 1 220.0 2200 I 1 StO.O 3'0.0 

(Unida_ parroftloh) TW.PS 172 2!S05 .77 lID 241.0 I 172 404.0 21.0 5(0 31\11 a 
TRAPS I HOOKS 20 2!SO.5 3811 15.5 240.0 , 20 571.' _.0 136 42$0 

SpariM:Jma MM» HOOK&UNE I 2150 215.0 , I tOO.O 4000 
(S,opligM """-) TW.PS 1.~7 2141 3211 11.5 285.0 I 1.411 518.3 117.0 360 SOOC 

TW.PS & HOOKS 258 .,.6 2117 10 .• 271.5 I 258 514.0 113.7 33.8 .750 
UNKNOWN 235.0 235.0 I I ZZS.O 2250 

I 
ACANTHURIDAE - Su'g""nllthe. I 

Ac.tntfaJI1A' o.hiMtlJlll TW.PS .. "1.0 16 a ,. 1110.0 I .. 1M .• 110.7 28S 186 5 
toealll aurgtorj TW.PS & HOOKS ,. ·IM.4 " 3 '.7 110.0 I 11 111.4 4U 21.5 1l1li 0 

A .. l1If1uruo t:ltirurp1lO TW.PS 325 23U 302 128 240.0 I 325 :J:M.1 IOU 311 3400 
lDocloOl.h) TW.PS I HOOKS ., 231.2 282 II.'. aos.O I 41 :ISU 1:U 211 3400 A .. ntlVw __ 

TW.PS 1.213 115.3 201 10' 112.0 I 1.213 :11:».' 15.8 31.3 2IlC 0 
(8/uo tang) TW.PS & HOOICS ., , • .2 22Q 11.2 1110.0 I itO 242.3 .4.5 :M8 2210 A .. n __ 

TW.PS 101 1847 , 1 4.7 115.0 I 101 188.1 II.' 1$.2 2IlC a 
(Unodoll1lt\od ........ hunjj TW.PS & HOOICS II 1 •. 0 101 51 lM.O I 11 111.7 3U 20. ISOO 

I 
IlAUSllDAE - La." .. jact ... I 

s.;1o'"~, HOOK & LINE • _.5 .; . UI _.51 • "'.5 310.1 457 lOCO 
fCI_n II1ggarftoh) OTHER ClEAII , 2110.0 2110.0 I 1 1211.0 628 a 

TW.PS 1,I\0Il al.3 50.1. '.5 2110.0 I 1.1108 ..... . - 5:16 lOCO 
TW.PS , HOOIQI • 271.0 ... III 210.0 I • IOU _.0 47.0 5:18 0 
UNKNOWN I 300.6 522 114 310.0 I • 111.0 312.' 47.1 1680 . 

C.tntltid'Iff,iI .u1!Iam ... HOOK I UN! 12 315.1 18' 7S 370.0 I 12 1.111.4 aea.z 22.5 I.ISO.O .. 
toellll trigglrlilh) HOOKIUNE 1 21100 2110.0 I 1 525.0 5250 

TW.PS 4 33\.3 'IJ 58 3350 I 4 .... 250.3 25.8 IlOO a 
I 



'1A11I.E" 1um"""Y t:l1oI! longIIIand wojg hi ~ OM' IypoIIot,au dill ,con, 

FAMILY - ,..., _ .. on _. 
1Ip«W-

(Sp.doo ..."mOft OEAII 

LMI\:PIl<)'f 111<- HOOK' UNE • _.1 .... 0 
CSpoCod_'" OllEROEAA , 240.0 

OllEROEAA • a7.1 :l1.t 
TRAPS 17 I .... ' ".4. 
TRAPS , HOOKS I '75.0 
UNKNOWN I '10.1 •. 1 

LM/aplltyt poIfI1Ot* OTlEAOEAA 1 215.0 
(Iioneycomb ~ TrIfoPS an D.5 42.1 

TRAPS , HOOKS " 241.' 31.' 
UNI<NOWN • 221.3 ...... 

LIICfop/ttyt qtAdric_ TRAPS 21. 201.1 31.2 
CSC .. IOIod ..... '" TRAPS , HOOKS 4 21403 33.8 

UNKNOWN • 213.1 al.' 
Lecropbtyt tipcni.w TRAPS 11 3034 531 

Il'runk1llhl UNKNOWN • au.' " . 
Lecrophtyt ,;quot ... TRAPS ... 170.3 305 

(Sm-'w_h1 TRAPS • HOOKS :I 1153 116 
UNKNOWN 135.0 

IoI'SCE\.U.NEOUS - "~Uple ..... IM 
Uf>C"'lfJodzod .." HOOK' UNE , 7300 

(mind lilt) HOOK'UNE I 181.0 
TRAPS 2Z2 1175 723 
TRAPS • HOOKS :I 3311.7 10. 

TOTAL - a,317 

., . 

11.3 , • ''-.0 
240.0 I • ?eiU 

U 2~.0 , , 325.0 
2U 111.0 ., 17 2IlO.3 . 

175.0 I I 150.0 
11.0 'M.O I a '11.1 

215.01 1 411.0 
17.' •. 01 an zc.. 
,1.3 242.GI 11 217.' 
,1.1 21z.o , • _.2 
If .. 2IlO.0 I 215 '72.0 
IU 2l1li.0 , 4 410.' 
".e ZZO.O , • I1U 
11.' 310.0 I 11 '74.1 
30.7 224.0 I • 425. 
17.1 "15 I .. 113 5 
100 110.0 I 3 2011.3 

135.0 I , ".0 , 
I 
I I '._.0 
I I 7.41500 

311.5 , 2Z2 2eO.2 
3.1 I :I 133,3 

a,317 

,,,4.1 13.0 , .... , II.' 

'52,1 .11.2 

12.1 3112 

1~.' 41.8 
'21.2 ~7 
214.0 10.' 

••• M3 
113.' 47.1 
13.5 37.0 

"7.0 325 
3185 112 
111 '18 
'1.2 113 

10 ... 311.2 
152.1 ". 

32:S e 
IMe 
15M 
1310 
"10 
2!5Il e 
2!5Il e 
113 e 
"7.0 
36e 5 
1601 e 
1122 e 
lal 5 
1415 
2000 
110 

r' 

I 
\l 

I 
C 

I 
U 

I 
f 

I 

I 
() 

. , 



1A1l1.£ 7. _mOlY "'.." IongIh and~'" bJ gMlly.,. 10<1110 .... 

'~ILY - , • ...., -Oft _. '---(SllKiH • .."mOll '*""' OEAR 

IICm'OM UtE 4 120.' 1 ... ... 120.0 • 207.5 84.0 :10., mo 
(S~"oIIIo/!J FISH POT • IOU ".5 U 20150 • 171.3 au 220 170.0 

QlLLNET a 120.0 '5.0 ... 120.0 a 101.7 eo .• 20.0 mo 
Ho/",,-.. ""'" ftSH POT • IIt.o 11'.0 I • 1111.0 165 0 

I\. ..... pi,. .quOr'''h) I ---. RlHPOT • .71.2 11.1 12.7 170.0 I • ':15.0 ".2 . :10' 122 0 
IUNde"- Iq'*"llotlj I 

I aERAANlllAE - a •• __ I 
Epin."MI .. ...u • ..- RlHPOT I m.o m.o I 1 •• UI2.0 $.102 0 

(Rock hind) LONOUNE 1 •. 0 •. 01 , ."0.0 .'00 
OTHER 11 _.2 13.5 17 .• 1750 I I' 703.1 170.7 527 I~O 
ICVMDlVINO » 22U 110.' 70.3 1100 I » 7:10.5 411.1 51' ~15 
TMMMELNET 1 .7.0 .7.0 I 1 170.0 3100 

EpiMpM/ .. *' QlLLNET 1 110.0 110.0 I , 170.0 3700 
tMuftDn f'amlotj I 

EpiMpMlw_ BOTTOMUNE I. 131.' :10.' 13.0 2400 I 1. 1U3 107.1 432 22S0 
(OIWYlby) RSH POT n 245.$ 28. 11.1 248.0 I 17 242.3 121 342 2350 

OILLNET '5 223.' 253 11.3 1:10.0 I t5 117.1 41.2 2011 2100 
LONOUNE 3 201.7 231 11.5 215.0 I , '50.0 '!Ie ~ 
OTHER 1 240.0 240.0 I , '15.0 18! 0 
SCUM DIVINO 2 244.$ 0.7 0.3 244.$ I iii ~.5 2511.1 151 312 5 
TMMMELNET I 217.0 .7.0 I , :1155.0 3550 

Epin.pMluJ IWIIO BOTTOMUNE '01 2403 »5 '3.5 235.0 I '00 :151.1 117.' .... 2225 
1C0Ny) fiSH POT • 228.7 ».1 ".$ 1:10.0 I • 114.1 12.' ».1 115 0 

OILLNET 41 111.2 20.7 U 120.0 I 41 171.8 70.2 311.1 170.0 
LONOUNE 1 2311.7 7.1 :S.O 235.0 I I 224.0 11.5 U 2300 
OTHER 3 120.7 20.0 •. 1 222.0 I • '''.7 '01.7 703 101 0 
SCUM DIVINO 1 :150.0 11.7 ,3.1 214.0 I 1 1:10. ..7 281 2650 
TMMMELNET '0 127.1 :M.' 15.2 m.$ I '0 '10.1 103 '7.3 172 5 

E".".phtl"" fl'AUtuo BOTTOMUNE <I2:J ... .2 1131 21.7 _0 I 4'2 43t. lIIl.2 tie. 3325 
(R.d hind) ASH POT 142 m.I 51.2 , ... 215.0 I leo 212 .• "7.1 521 2350 

QlLLNET lI3 2311.0 57.4 14.1 . 242.0 I lI3 2501 13.7 :13' 2500 
LONOUNE 13 :l5U 22.7 1.0 250.0 I 12 237.7 10.8 340 2225 
OTHER 3 251.7 ".1 ••• 241.0 I , 173.3 ".1 13 110 0 
SCUMCIVINO 157 370.5 511.7 ".1 370.5 I 157 742.5 :141.7 47.0 eeoo 
TMMMELNET 11 212.7 14.5 '.7 370.0 I tI 1iIIO.1 . 100.2 34. m5 

Epin."MI", bi- BOTTOMUNE 1\ 437.' 200.5 41.' 283.5 I IS U70.0 3."'.1 1751 4600 
IJMoh) OTHER 2 385.0 451.1 111.7 M.O I iii 1 •• 0535 ,2.' .. 4.2 16 8 14.013 5 

SCUMCIVINO iii •. 5 57.3 14,3 •. 51 iii :15.187.0 1'.140.1 7$.2 25.1117 0 
Epin.pMl .. m,*, IOTTOMUNE , :151.0 2511.0 I 1 2:15.0 mo· 
(R.do~ ASH POT 1 •. 0 "'5.0 I 0 

Epin."MI .. m~l_ BOTTOMUNE :I tl2.0 11.5 31.5 "3.0 I :I '.5:10.0 '4.115.3 ,tie I 4250 
tMilllyg~ ASH POT 1 4:13.0 4:13.0 I , 1.3850 l.3as 0 

OILLNET • m.3 70.3 11.' 120.5 I 4 1.541.' 5._.0 '51.7 167.5 
EpiMphtl .. • _ RSHPOT • a.5 IU ".1 :141.0 I 4 521.3 m.1 sa 1350 

(Nu .... g~ QlLLNET , :1112.0 :102.0 I , 130.0 &:lOO 
ICUMClVlNO :a, 437.1 IU ,5.1 441.0 I :10 1.1 .... 1181 411 1.182 5 M,.",_ .. _. ICVM CI'IINO 17 110.' 1111.' 28.3 110.0 I • 11.3113. I 2.127.1 .U 

(8I .. kg' ....... ~ I 
My<'~"inI.,._ ICUMCIVING 1 ".0 _.0 I 1 710.0 7100 

(,(111""",,0..0II1 0_" I M,.",'f*'l!" fgrlt FISH POT 1 110.0 210.0 I 1 1:10.0 2300 
(fiIJ"O''''''*' I 1Iyr:t"'f*'l!" __ BOTTOM UtE 7 1It.4 107.1 ,1.4 140.0 I 7 4.140.' 2.101.1 525 ..,360 
('(II' ...... g,"'4*! ICVM ClVlNO 1 400.0 400.0 I 1 710.0 7100 

I 
CAAANOIDAE - .... ka I 

C",o""/..,.- IOTTOMUNE :M ...... 57.5 12.1 431.5 I 0 
(Blackjack) I 

I 
I 
I 
I 

I, I 



"TAILE 7. """mOlY of'" IonQIh and woIglllb\f ON'~"" ""110 clalll ....... 

"AMILY - 'a~ _ ... -. 

~-1S .... 100 ............ """"" C: 

(Von_Itclll IOTTOf.I UNE • Cl.7 258.' ".7 a40.0 • 2.711.1 '.1».0 '41.2 1015 0 
NHPOT I m .• I ... a .... m.' , _.0 . 1100 
CllLLNET .. 175.' 50.1 11.0 IRO " tOO.' " .... 237 31175 
LONOUNE • a.' "" I.e a.o • 171 .... J:I7.o 41.0 5050 
ICUIIIo ClVlNIl 1 .,2.0 .,2.0 I 1 t,a40.0 1,300.0 
TRAMMEL NET t al1.o .,.0 I , 710.0 710.0 ea. __ 
lEACH BElNE 1 2117.0 2117.0 I 0 

(suo_~ IOT'IOM UNE 71 .1.1 ".~ '" •. 01 71 1.071.' 4".4 a.e 1,005.0 
I'I8H !'OT I =.0 122.0 I I 100.0 5000 
GILL NET • aoo.7 "',5 , .... •. 51 • 471.0 ZJ2.4 41.8 427.5 
O'THEJI a 445.5 105.4 23.7 444S I I I.m.l 1.Qi!1!1.' .. 2 1.717.5 
GILL NET ... .u 14U 11.2 15:1.5 I " 145 .• 1.eo7.o 201.7 

c.,.,.. Itippoo LONOLINE 1 115.0 115.0 I I 1,S1'.o . 3.5'50 
IC' .... I. jecloj O'llER I IU . tl7 22.7 71.5 I • IOU ".3 12.1 C' C/lf1l/lJr hAW IOlTOMUNE 50 4".7 . 1205 21. •. 01 21 1 ..... .2 171.S 415.5 1.111.0 
~-""Jock) GILL NET .. 149. 2110 153 170.5 I 13 "'" IU 484 105 0 

LONOUNE II 3,8.1 e59 201 alto I 17 100.7 21112.0 48.a 5500 
OlliER 21 au 1100 217 azo.O I 0 Co, __ 
IEACHSElNE 48 III' "4 .'.t 150.0 I II 11.7 21.7 42' 480 

(Bat jock) IOlTOMUNE 48 324.' 323 1.1 "8.0 I ... 547.2 '''.5 30It 505.0 
ASH POT .. 245.' 451 11.7 243.0 I .. 171.4 117.' 51, 2:100 
GILL NET 105 2715 373 134 1775 I 71 ,....7 131.0 a.o 3200 
TRAA4MEL NET 50 211.1 438 15.0 213.0 I 50 401.0 2011.' 5 ... 3000 

I 
UlTJAHIDAE - a_. I 

EMnlr>Qi_ IOlTOMUNE 352 ..00.5 13/1< 3018 310.0 I '" 750.2 100.8 120.0 3110 0 
lO_nl~ I 

.L ....... _ .. lEACH BElNE 71 $5 84e 24.' m.s I • 280.5 300.5 12'" 71.0 
foA_n~ IOTTOf.I UNE 17 "'7.' 148 3 •. 7 444.0 I 80 1.171.4 1,e.13 .• 12.' 1.211.5 .. 

"" i !'ISH POT 41 211.2 117 21.3 111.0 I a 410.' 1512 ;20. 3000 
GILL NET 125 241.5 1154 .7.' 207.0 I 125 .... 4 •• 3 ... 5552 1500 
LONIlUNE II ".0 1051 21.' a.o I I. 1103.5 1.2211.1 121.0 5eI) 0 
OTl-iEA 4 113.0 117.3 17.0 121.0 I :t 1m"" 2.241.4 11.5 4.5310 
SCUIllo ClVlNO I 411.1 1508 31.3 1015.0 I I 2,1 .. .2 2.005.5 11. 1150 
TRAA4MEL NET 1 252.0 252.0 I I 140.0 240.0 

LU'IIIItUII opod .. IOTTOf.I UNE ... S7U 171 23.2 :182.0 I ., 1,2$1.1 1.071.2 ".0 1.1 .. 0 
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Figure 1. Trends in total reef fish landings (A),' fiah trap use 
(S), and catch-per-unit-effort ee). 
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F19'Jre :!. Red hind length-frequency data forti Puerto Rico landings 
~9a7-1g91. Figure from Sadovy et al. in 'review. . ' 
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Fiqure 3, Red hind length-frequency comparison of 1984 and 1988 
lanoin9s, Figure from Beets and Friedlander, in pre.s, 
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Figure 4. Red hind length-frequncy distribution for St. Croix 
1984-1990. Figure from Seets and' Friedlander,' in press. 
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Figure 5. 
19S4-1US. 

Red hind length-frequency distribution for St. ·Thomas 
Figure from Beets and Friedlander, in pre ••• 
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Figure 6. Red bind lenqth-frequency distribution for Puerto Rico 
1984-1990 (no data ir 1986) 
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Figure 7. Coney length-frequ~ncy distribution for St. Croix 198'-
1989. Figure from Beets et a1. in press. 
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Appendix 8. Trends in catch-per-unit effort tor species by qear 
type. Simple linear trends were fit to the data and plotted 
courtesy of the CFMC. Trend lines are shown although too few years 
of data were available to justify the testing of statistical 
significanceoot the trends. 
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INTRODOCTION 

There has been concern in Puerto Rico over the last 2-3 

years regarding what is perceived to be a growing export trade in 

marine organisms marketed for the aquarium industry. This trade 

characteristically involves the collection and sale of a wide 

range of tropical marine vertebrate and invertebrate organisms, 

as well as plant species, to private and, to a lesser extent, 

public aquaria •. Concern has been expressed both by those active 

within the aquarium trade and those familiar with Puerto Rico's 

marine resources over the potential negative impact that increas

ingly intensive collection could have on fish and invertebrate 

populations, and the habitat with which they are associated. 

There is no published information or database currently 

available in Puerto Rico regarding either the volume or nature of 

this trade, the species and areas exploited, the gears employed, 

or the number of businesses involved. Such information is essen

tial for issues to be addressed concerning the exploitation and 

preservation of marine resources marketed for the aquarium 

industry. The purpose of this report is 4-fold: 

1. to summarize what is known from tropical areas worldwide 

regarding the growth and possible impact of the aquarium trade; 

2. to provide a first assessment of the nature and extent of this 

trade in Puerto Rico by documenting the number of people involved 

islandwide, by determining the species involved and by identify

ing the principal areas and methods of collection; 

3. to describe the biology of key exploited species, or species 

complexes; 

1 



·4. to identify information required for monitoring and assessing 

the trade on a continual basis, with suggested actions for the 

compilation of the appropriate biological and socio-economic 

data; 

5. to provide recommendations for r3gulating the industry to 

enable commercial exploitation commensurate with conservation of 

the resource base. 

WORLD TRADE IN KARINE AQUARIOH ORGANISMS 

Trade in ornamental marine fishes began in the early 1950's 

(Wood, 1985). Since 1965, there has been a steady increase in 

international trade in coral reef organisms for private aquaria 

(Lubbock and polunin, 1975). By 1979, the world trade in marine 

and freshwater ornamental fishes had an annual wholesale value of 

$600 million, with a 10-15% estimated annual growth. Marine 

species had a relatively small share of the market (Wood, 1985) 

although this proportion is increasing. Growth in the marine side 

of the industry has come about because of a combination of the 

widespread use of biological filters, improvements in the treat

ment of disease, the development of silicone seals enabling easy 

construction of aquaria, and the manufacture and marketing of 

synthetic salts allowing salt water to be available countrywide 

(Hess and Stevely, no date). 

Marine organisms are predominantly exported from the Philip

pines, Hawaii, Taiwan, Hong Kong, Thailand, Singapore, Java, 

Queensland, Sri Lanka, Ethiopia, Saudi Arabia, Kenya, Mauritius, 

Florida and some Caribbean Islands (Lubbock and Polunin, 1975), 

2 
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although from a number of these locations fish are re-exported 

rather than actually collected (aee below). The majority of 

marine organisms in world trade is exported from the Philippines, 

with 16' from Hawaii and Florida (this would include re-cxport 

fr.om Caribbean countries). Major im~orte~s are the U. S. A., Hong 

Kong, western Europe, Japan, Canada and Australia. The cost, 

insurance, freight (c.i.f.) value of world trade in ornamental 

marine fish and invertebrates was estimated at $U.S. 24-40 

million annually (Wood, 1985). This does not include internat

ional trade in dead coral and shells used for jewelry and orna

mentation which may be substantial (Wells, 1981). 

The majority of marine fish are tropical coral reef species 

which are largely collected from the wild, rather than cultiva

ted, as is the case for 50-60% of freshwater ornamental species 

(Anon, 1979). All invertebrates are wild-caught (Wood, 1985). 

Imported animals are small species, or juveniles of larger 

species, usually less than 20 cm in length, although more common

ly between 2-8 cm (Lubbock and Polunin, 1975). Since the mid-

1980'S, national and international trade has increasingly includ

ed "live rock". "Live rock" is a broad term used to describe 

several types of substrate colonized by marine organisms - four 

main types are distinguished; 1. rubble rock, 2. algae or plant 

rock, colonized by algae 3. false coral or anemone rock covered 

with anemones of the genera Ricordea and Rhodactis, and 4. sea 

mat or gravel rock colonized by anemone-like organisms, usually 

of the genus Zoapthus (Wheaton, 1989). The increased demand for 
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live invertebrates that comprise "live rock" has developed with 

the increasing popularity of "living reefs" or "mini-reefs", 

private aquarium systems which generally include few fish spe-

cies. 

There is considerable variation in the manner in which 

collectors and exporters of marine aquarium organisms operate, 

and regarding the licencing and regulation of harvest practices 

and trade (Conroy, 1975; Anon., 1979). Collectors may themselves 

be exporters, or may sell to exporting middlemen. The diverse 

nature of the marine aquarium industry worldwide, and perceptions 

regarding its potential impact in exploited areas, are best 

illustrated by the following individual country accounts. 

Southeast Asia 

Philippines 

A major supplier of tropical fish worldwide. In 1975 more 

than 80% of U. S. imports originated in the Philippines (Randall, 

1984). More than 90% of exported fish are marine species (Lubbock 

and Polunin, 1975). From 1970-1979 the export value increased 20-

fold and today aquarium fishes are within the top ten fishery 

products being exported. More than 40 companies export fish 

(Albaladejo and Corpuz, 1981). The Philippines has a reputation 

for poor quality fish because of the collection techniques 

employed which include the use of sodium cyanide and explosives 

(Dawson-Shepherd, 1977; Albaladejo and corpuz, 1981). The average 

volume and destination of fishes exported every month is moni

tored with the assistance of the Fisheries Unit Personnel, 
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National Export Coordinating Center (NECC). It was concluded 

that, without proper resource management, the supply of aquarium 

fishes would rapidly dwindle and extensive destruction of r~efs 

would result (Albaladejo and Corpuz, 1981). There is high mortal

it.y of fishes between the time of collection and the time of 

export because of the limited experience of ~any people engaged 

in the industry, the collection methods used, fierce competition 

and low market prices. 

Singapore 

There is much re-export to the U. K. and other locations 

through Singapore from Thailand, Malayasia, Indonesia, Sri Lanka 

and the Philippines (Wood, 1985). 

Indian Ocean 

~enya 

Kenya is the largest supplier to the U. K. in East Africa. 

Collection is strictly regulated and demand exceeds supply (Wood, 

1985). 

Sudan 

Export of native marine species for the ornamental trade is 

prohibited (Wood, 1985). 

Red Sea 

Little is exported because of strict regulations on collect

ing (Wood, 1985). 

Sri Lanka 

Between 25,000 and 30,000 boxes are exported annually 

containing approximately 200,000 fish and 400,000 invertebrates. 
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This is the largest exporter to the U. K. ·with 139 species 

appearing on exporters' trade lists. Many collectors believe that 

aquarium fish species are less abundant now than prior to the 

development of the aquarium trade. Fish from Sri Lanka are 

generally considered to be of a~ceptablc quality (Wood, 1985i. 

There is concern for the vulnerability of certain endemic or rare 

species to overcollection. Also, nothing is known of the second

ary consequences of removing large numbers of fish or inverte

brates from an ecosystem. It has been suggested, for example, 

that population explosions of coral-eating starfish, Acanthaster 

planci, in Sri Lanka, could have been caused by removal of fish 

that eat its larvae (Wood, 1985). 

Haldivas 

Export of aquarium fish from the Maldives began in about 

1980, and by 1988 exports had doubled (Edwards, 1988). The Mal-

dives is now considered to be an attractive base for this indus-

try because of an international airport with direct flights to 

Europe and abundant reefs. Two business are involved with 25 

people. Holding facilities are good with central filtration, 

protein skimmer and sterilization capacity. Packaging techniques 

and practices are good. One hundred species are exported, al

though just 20t of species contribute to 70t of exports. Quality 

of fish is perceived to be good because of sound collection prac

tices. 

Fish are either exported directly from the Maldives or via 

Sri Lanka. Collection is regulated and the tra~e carefully 
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monitored (Edwards, 1988). Tnere is concern over possible con

·flicts between the collection of fish and the tourist industry, 

as well as the potential for negative environmental and ecologi

cal impacts resulting from overexploitation. No collecting is 

permitted withln approximately 1000·m of tourist islands· (Wood, 

1985). Quotas of 100,000 (fish plus invertebrates) have been 

introduced to prevent expansion of the tr3de and these are 

strictly enforced (Edwards, 1988). However, it is considered to 

be difficult to select which species should be subject to export 

quota. Some species are believed to be more likely to experience 

high levels of mortality if removed from the reef and thus need 

specific protection. For example, certain butterflyfishes do not 

feed well in captivity and their mortality is high. Other species 

are rare or live in limited or specialized habitats and are 

considered to be vulnerable to overcollection (e.g. Amphiprion 

spp.), or are important for reef health such as 'cleaners' 

(species of fish or invertebrate, commonly shrimp, that clean the 

ectoparasites from the bodies of other fishes). 

Djibouti 

The potential for developing an export trade in marine 

aquarium fishes in Djibouti was recently investigated to draft a 

preliminary management policy for the exploitation of marine 

ornamental fish. Evaluated were the nature of the resource base, 

the potential impact of collecting on the ecology of the area and 

on the artesenal fishery. If this trade were to be developed it 

would likely represent a major export. Djibouti has no national 
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product or export and relies largely on foreign aid (Barratt and 

Medley, 1990). Recommendations developed from initial assessments 

recognized that exploitation should be based on resource avail-

ability and that there could be successful trade provided there 

is sufficient management and pr.Qtecti.on of resources from overex

ploitation. certain species such as Arnphiprion spp. were per

ceived to be particularly vulnerable to heavy exploitation 

because of easy capture and specialized habitat i.e. association 

with anemones. 

Pacific 

Australia 

Australia's principal export trade is with the U. S. A. 

where some species may be held temporarily before re-export 

(Wood, 1985). Trade to the U. K. is limited largely because of 

long travel times. The size and nature of the aquarium fish 

industry is economically and ecologically important, and is 

expanding fast. However, little information is available on 

target species involved or on acceptable collection levels 

(Whitehead et al., 1986). Collectors must have prior written 

permission from the Government to use chemicals or explosives for 1 
collection. Permits and licences exist depending on whether 

collection is recreational or commercial, or whether it takes 

place in zoned (protected) or unprotected areas, to ensure 

reasonable collecting, to reduce user conflict, and to conserve 

reefs (Whitehead et al., 1986). 
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Bawaii 

Hawaii is an important exporter of marine ornamental spe

cies. The fish are reputed to be of high quality and mortality is 

low because collection with chemicals and explosives is prohibit

ed (Poollen and Obara,· 1984; Wood, 1985). The trade is of econ

omic importance but considered to be of potential damage to reef 

ecosystems. Collection is prohibited in marine conservation 

areas. Collectors need permits to use nets and are required to 

maintain fish, prior to export, in reasonable health and in 

adequate holding facilities, which are periodically inspected 

(Wood, 1985). They must also submit monthly catch reports (Walsh, 

1978). Businesses are small and the collector is usually the 

exporter. More than 60 licenced collectors were involved in the 

early 1980's (Randall, 1984), with an estimated total of 89 

people participating in the industry at all stages, including 

packing and shipping (Pool len and Obara, 1984). The most impor

tant single fish species exported is the yellow tang (Zebrasoma 

flavescens) followed by a number of butterflyfish, angelfish and 

other tang (acanthurids). ~ome of these species were noted to 

have declined in collections between 1976-1982 (Pool len and 

Obara, 1984) and many fish collectors recognize the need for 

management of the industry to prevent overexploitation. 

western Atlantic 

Plorida 

Attention was focused on the aquarium trade in Florida in 

1975 (Robins, 1976) when it was recognized that information on 
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the biology and socio-economics, as well as possible user con

flicts, was needed to characterize the industry. Florida exports 

both wild-caught as well as a small proportion of tank-bred 

species (mainly anemonefish). Mandatory landings figures have 

been collected from '.989 onwards fro~ wholesalers. For Apri1 1990 

- March 1991, approximately 200 sFecies, or species groups, were 

reported in landings data collected on trip ticket~ (Florida 

Marine Research Institute, Florida Department of Natural 

Resources (FDNR) data). Nearly two-thirds of the marine life 

fishermen live in Florida Keys (Januzzi, 1991). Because of many 

problems in the business, fishermen throughout Florida consider 

that some form of limited entry arrangement into the fishery is 

necessary (Januzzi, 1991). 

The most frequently collected species reported were inverte

brates (Condylactis gigantea - 316,000 organisms; sand dollars 

(several genera) - 211,000; various crabs - 120,000; turbinellid 

snails - 76,000; ~ scabra - 60,000, and substantial quantities 

of "live rock", recorded in pounds). The most frequently collect

ed fish species were angelfish, wrasses, and damselfish (Holacan

~ permudensis - 28,000; Holacanthus tricolor - 27,000; Poma

canthus arcuatus - 17,000; Thalassoma pifasciatum - 16,000; 

Chromis cyaneus - 14,000). Considerably more invertebrates than 

fish were reported and there is concern particularly over the 

substantial numbers of anemones and volume of "live rock" being 

taken. Collection of "live rock" is to be phased out over the 

next three years. The economic importance of aquarium fishes has 
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been reported to "be high. For example, the U. S. dollar value 

from FDNR landings statistics in 1976, prior to the recent growth 

in the industry, indicated that aquarium fishes ranked eighth in 

economic importance in Florida (following grouper and king 

mackerel). 

The taking of organisms for the aquarium trade is regul~ted 

in Florida State and Federal waters. As of January 1st, 1991, 

regulations (Chapter 46-42 - Marine Life) were in effect to 

protect and conserve Florida's tropical marine life resources and 

assure use of non-lethal methods of harvest. The taking of 

several species of vertebrate, invertebrate and plant is res

tricted. Longspine urchin, piadema antillarum cannot be harvest

ed. Some species are subject to maximum or minimum size limits. 

Bag limits or quotas are in force and there are permitting 

requirements for collection of plants and animals, or the use of 

certain collection methods. Quinaldine use requires a permit 

which allows up to a 2\ quinaldine concentration in solution in 

seawater, mixed with isopropyl alcohol or ethyl alcohol (acetone 

may not be used as a solvent). 

Cura 9ao 

In 1970, four licenced exporters were known to be exporting 

marine ornamental fish and invertebrates, including "live rock", 

for the aquarium trade. Data on the export of fishes and inverte

brates from cura~ao between 1972 and 1977 indicate that all fish 

were collected using quinaldine (Kruijf, 1978). After 1976 the 

taking of stony corals was prohibited. Principal species exported 
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to the U. S. and -Europe over this period were Gramma loreto -

48,185; condylactis qiqanteus - 41,530; Sabella spp. - 34,586; 

Centropyqe AXai - 24,751; Opistognathus aurifrons - 24,244; 

Hglacapthus tricolor - 14,272; Myripristis jacobus - 13,219; 

Pomacanthus paru - 10,693). Exports after 1975 declined for two 

reasons; collectors around Miami came to supply an increasingly 

large proportion of the U. S. market, and the opening of reef 

areas in Haiti produced supplies of organisms for the U. S. 

~arket at very low prices. Concern was expressed that two of the 

~ost commonly collected species, H. tricolor and f. ~, might 

require collecting limits because of their relatively low abun

dance (Kruijf, 1978). Holacanthus ciliaris - the queen angel - is 

a rare species which cannot be collected (Lubbock and Polunin, 

1975). 

Barbados 

This is the principal Caribbean source of aquarium trade 

£ishes to the U. K. and accounts for 2% of total U. K. imports 

(Wood, 1985). Use of quinaldine is not permitted. 

~. s. Virgin Islands 

Some export of marine organisms occurs. Licensing is re-

guired for the export of indigenous and endangered species (Jim 

Beets, pers. comm.) and a 10% export tax is in effect. Principal 

species exported are Gramma loreto, Opistognathus aurifrons, 

angelfish species and a number of invertebrates. 

Jlhpaniola 

Exports from Haiti increased in the mid 1970's (Kruijf, 

12 

i , 

_ \ i 

, 



1978). Fish prices were low anc1 labor was cheap·~ Haiti is 

believed to be a principal shipper to the U. S. A. (Mark Derr, 

pers. comm.). Reports indicate that alcohol anc1 quinaldine are 

used extensively to capture fish and that the resulting fish 

quality is poor. Substantial export activjty has also been 

reported to occur from the Dominican Republic although specific 

infor~ation was unavailable. 

Bahamas 

Use of bleach for fish capture has been reported from the 

Bahamas (Hess and Stevely, no c1ate). 

Puerto Rico 

Export of organisms for the aquarium trade began in about 

1970. In the early 1970's, Lubbock and Polunin founc1 Puerto Rico 

listing 49 species available for export (Lubbock and Polunin, 

1975). In 1983, ,Puerto Rico supplied o.a of total U. K. imports, 

representing approximately 123,000 kg in weight. The U. S. is the 

principal import market. Until recently the number of collec

tor/exporters has been small but over the last 2-3 years there 

has been an increase in collecting and export activity on the 

Island. Possible reasons for this are the excellent air transport 

facilities, the increased restrictions on Floric1a-based collec

tors, and increased demand for marine aquarium organisms in 

general. Listings of exported species are provided to Puerto 

Rico's Department of Natural Resources personnel at the Luis 

Muftoz Marin airport where shipments must be inspected. summaries 

of these c1ata are not compiled. The aquarium fish trade is not 
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.specifically regulated, although collection of a number of marine 

species (e.g. lobster with carapace length less than 3.5" and 

removal of corals including sea fan/gorgonian) is prohibited, as 

is the use of poisonous substances in Puerto Rico waters (regu

lated under Law No. 83, May 13, 1936, known as the "Ley de 

Pesca", and amendments), and the taking of "live rock" (Law No. 

~'2, 3une 25, 1968, amended). The treatment of animals maintained 

in captivity is also regulated (Ley, 67 May, 1973, known as the 

"Ley para Protecci6n de Animales"). Exporters do not have to be 

licenced and collectors are not legally recognized as commercial 

fishermen. 

THE MARINE AQUARIUM TRADE IN PUERTO RICO (1990-1991) 

Collection of Data 

Information on the aquarium trade in Puerto Rico was ob-

tained from conversations with knowledgeable contacts both within 

and outside the aquarium trade in Puerto Rico and in Florida, as 

well as officials of the Florida and Puerto Rico Departments of 

Natural Resources. All individuals known to be active in the 

export trade for a number of years were either visited at their 

business facilities or interviewed by telephone. Information was 

summarized on species, or species complexes, indicated on company 

trade lists as available in Puerto Rico, species, or species 

complexes, actually exported (by number of organisms), and 

numbers of boxes of organisms imported and exported per month, 

for ~990-1991. Export information was obtained from export 

packing lists of individual shipments (shipping lists) from a 
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total of 92 (species composition of exports data) and 81 (boxes 

exported data) shipping lists, respectively (11 shipping lists 

had species composition data but did not show numbers of boxes 

exported). The shipping lists utilized do not constitute a random 

subset of 'all island exporters as some, no~ necessarily the 

biggest shippers, are more frequently represented than others. 

CollectonlExporten; 

Most collectors are exporters, although some collectors also 

sell their catch to an exporting middleman, or, less frequently, 

to Island pet shops. There are at least 6 export businesses on 

the Island. These are based in western and southern Puerto Rico 

and also out of San Juan. Three of these businesses have been 

established in the export trade for a number of years, others are 

relatively recent: several collectors started by selling locally 

and then later began to export. One recently established business 

is reportedly initiating a breeding program for Indo-West Pacific 

anemonefish (clownfish). Combined, the businesses depend on about 

40 regular collectors working on a full- or part-time basis, with 

additional individuals collecting on a more casual basis. I would 

estimate that less than 100 people are involved in all phases of 

the aquarium trade, from collectors and their assistants, to 

biologists, packers and shippers. Most exporters depend for the 

majority of their income on the export trade, but often have 

other means of income outside of the aquarium industry. 

Methods Used for the Harvest of Marine Organisms 

Major collectors have their own boats, diving and collecting 
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gear. Boats are in the order of 7 m in length. Collecting trips 

may be made 7 days a week if weather permits and demand is high, 

otherwise collecting trips may be made 3-4 days weekly. Demand 

tends to be highest in the winter and lowest in the summer months 

(Wood, 1985; pet's. comm.). Coll~ctors visit specific collecti'1g 

areas depending on species being sought and indicate that they 

are careful to rotate the area of collection to avoid fishing toe 

heavily in anyone location. Collection is predominantly by 

SCUBA, generally down to 20 m but occasionally to 40 m for 

certain species. Mask and snorkel are commonly used in shallow-

water areas. 

Collection is by net (barrier, gill, drop or cast, and hand 

or dip nets), fish trap (1/4 - 1/2" mesh, and specialized traps -

for example to catch Gramrna loreto), chemicals such as 'Quinal-

dine', and slurp gun (not common). Cast nets are small circular 

nets with weights attached along the outer edge, and hand or dip 

nets are generally comprised of 1/8" monofilament mesh and may 

incorporate plastic panels. There are also reports that bleach, 

formalin and gasoline have been used on occasion, especially in 

the area of La Parguera. Quinaldine (2-methyl-quinoline) is mixed 

with isopropyl or ethyl alcohol or acetone, diluted with seawater 

and dispensed from bags, small plastic bottles or pressure 

sprayers. It is derived from coal tar and used in the manufacture 

of dyes and explosives (Hess and Stevely, no date). There is 

considerable debate regarding the short- and long-term effects of 

this chemical on fishes and invertebrates, although it is clear 
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th~t it is toxic to certain species (see below). Many wholesalers 

are reluctant or refuse to purchase fish collected with quinal

dine because they believe that mortality rates are higher than 

with net-caught fishes. Some collectors interviewed indicated. 

that quinaldine-caught fish may be detected visually by damage to 

gills which come to look "burned" or pinker than the gills of 

fish not exposed to this chemical. Many locations prohibit the 

unpermitted use of quinaldine because of its perceived detrimen

tal effects on marine organisms (e.g. Hawaii and Florida). 

Areas Collected 

Collection areas are north and south of the Rinc6n penin

sula, Punta Arenas in Cabo Rojo (for sea mat - Zoanthus), and 

along the northwest coast to Arecibo for certain species such as 

angelfish and blennies(Fig. 1). The island of Oesecheo 20 km 

west of Rinc6n is especially suitable for yellowhead jawfish 

(Opistognathus auritrons), royal gramma (Gramrna loreto) and pygmy 

angelfish (CentrQPyge AXSi). Collecting is also carried out 

extensively around the reefs and mangrove islands of La Parguera, 

especially for invertebrates and queen angelfish, as well as 

southeast of Ponce, especially off the island of Caja de Muertos, 

a km offshore, for angelfish and triggerfish, and between Ponce 

and Salinas. No collection sites could be confirmed off eastern 

Puerto Rico although collection has recently been proposed tor 

Fajardo and Isla Cabra, and has been reported to occur sporadi

cally in Culebra • 
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Species collected 

Species composition, as determined from trade lists and 

exporters' shipping lists, of 5 different shippers between 1990 

and 1991, is shown in Table 1. A total of 155 species (plus a few 

"miscp.l.l>.meous" invertebrate species which could not be identi

fied to genus), or species groups, appearEd on traders' lists, as 

available in Puerto Rico, 104 fish species and 51 (+ miscel

laneous) invertebrates. Of these, 83 fish species and 23 (+ 

miscellaneous) invertebrates were noted as exported. Examination 

of a subsample of 92 shipping lists from 4 different shippers 

indicated that 6 species, or families, made up 70% of the. total 

fish export: Gramma loreto; Opistognathus aurifrons; Holacanthus 

tricolor; Pomacanthus ~; Balistes vetula, and assorted blen-

nies. Principal fish families exported were Grammidae, Opisto

gnathidae, Pomacanthidae, Chaetodontidae, Pomacentridae, Holo-

centridae, Blenniidae, Labridae, and Balistidae. Individuals are 

taken between 3.5 - 13 cm depending on the species. 

A wide variety of invertebrates was exported, in particular 

anemones, shrimps, crabs, flame scallop, and various echinoderms, 

e.g. brittlestars. There were difficulties in identifying to 

species a variety of species. Often, common names were used which 

are not species-specific or names of species not present in 

Puerto Rico, or even in tropical waters, were applied. Several 

species were listed as available on company trade lists (although 

not recorded as shipped) the taking of which is not permitted 

(e.g. lobster, gorgonian/sea fan). Removal of ~ertain species 
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would require removal of substrate and hence come under the 

definition of "live rock" (e.g. Ricordea florida). I believe. that 

the volume of invertebrates exported is grossly under-represented 

in shipping lists. It has been reported, for example, that in a 

single day collectors take many ht.lncrads of anemones from La: 

Parguera. 

Handling and Shipping of Marine organisms 

Animals are taken to holding facilities and generally 

retained for a few days prior to packing and export. Facilities 

vary from a small number of plastic "paddling pools" fed by a 

simple flow-through water system, to a series of glass and 

concrete tanks, under-gravel and ultra-violet filters, and 

protein skimmers. On several occasions I observed small numbers 

of unhealthy fish (pale in color, fins torn, listless) in holding 

facilities. Some collectors report that fish considered to be in 

less than good health are returned to the sea. 

For shipping, animals are packed in single or double plastic 

bags. These are filled with oxygen by some shippers, and the bags 

closed and placed in boxes. for shipping. Boxes vary in dimension 

from 30 x 43 x 43 cm (12 x 17 x 17") to 53 x 53 x 53 cm (21 x 21 

x 21") and mayor may not be lined with insulating material for 

stabilization of temperature, depending on shipper, destination 

and season. The majority of marine organisms is currently shipped 

out of San Juan (Luis Mufioz Marin airport) to the east and west 

coasts of the U. S. A., Canada, and to Europe, particularly to 

the U. K. and Germany. However, some export also occurs out of 
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Aguadi11a, and reportedly on occasion through the postal system 

(Federal Express) and United Parcel Service (U.P.s.). 

Listings of exported species are provided to Department of 

Natural Resources personnel at the Luis MU~oZ Mar!n airport where 

shipments are inspected. Shipments must also be checked by the U. 

S. Division of Fish and Wildlife, who charge a $25 inspection 

fee, if for export outside U. S. territory 

Estimates of mortality from the time of capture to the time 

of export reportedly varies between 10% and 20% depending on 

capture and handling methods, the level of skill of collectors 

and conditions of holding facilities. This estimate of mortality 

is high compared to mortality rates reported for net-caught fish 

in Hawaii (Poo11en and Obara, 1984) and relative to the most 

commonly cited level in the industry of 10% (Wood, 1985). Some 

fish importers consider that mortality rates of more than a few 

percent are unacceptable (pers. comm. Richard Sankey). 

Estimated Export/Import Volume (1990-1991) 

From the shipping lists, it was determined that an average 

shipment of fish and invertebrates comprised 12 boxes (range 2 -

29) and that each box on average contained 31 organisms (range 7 

- 100, depending on the species involved and their size). It was 

estimated from interviews with exporters that an average of at 

least 9 shipments a week leave Puerto Rico. This provides a 

monthly estimate of 432 boxes exported per month (9 x 12 x 4), 

and 5184 boxes per year, containing an annual total of.160,704 

organisms (9 x 12 x 4 x 12 x 31). This does not include U. S. 
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mail or U. P. S. shipments. Exporters vary in the number of 

shipments from 1-3 per week. Boxes were estimated to weigh 

between 8-14 kg, if not containing coral or "live rock". To put 

into perspective the current volume involved in this trade, the 
. . . . 

estimated nUl!lber of organisms exported is approximately equiva-

lent to the total number of grouper reported landed annually by 

the comlfnfcial fishery of Puerto Rico (Fisheries Research Labora

tory, PRDNR, unpubl. data). Grouper are among the most frequently 

landed fish categories on the Island. 

The number of boxes exported appearing in Department of 

Natural Resources records (2448 for 10 months) (Table 2) is 

clearly a gross underestimate of true exports. This conclusion is 

supported in part by reports of zero boxes in June, July and 

August, 1991, during which months export shipments were made 

according to int"erviews with collectors/exporters. Furthermore, 

Department figures did not include shipments out of the Aguadilla 

airport where airport inspection activity is reported to be 

minimal. SUbstantial imports of marine organisms were also noted 

(Table 2). 

SPECIES DESCRIPTIONS OF COMMONLY EXPLOITED KARIN! ORGANISMS 

Fish Species 

For the majority of species exploited, there is little life 

history information available. Only data on the most commonly 

exported species, as determined from shipping lists, are summa

rized. However, other species of importance for the in~ustry are 

damselfish, such as blue chromis, Chromis cyanea, the pygmy 
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angelfish, centropyge AISi, and a number of aquirrelf1sh species 

and blennies, in particular the red-lipped blenny, Ophioblenniu5 

atlanticus. 

Gramma loreto - royal gramma, fairy basslet (Grammidae) 

A violet/yellow colored fish commonly found in groups of 2-3 

to dozens or more in clear waters down to about 60 m although 

generally in shallower water (Bohlke and Chaplin, ~968; Randall, 

1983). Its range extends from Bermuda and the Bahamas throughout 

the Antilles to islands off Venezuela. It is apparently absent 

from Florida (Bohlke and Chaplin, 1968). It is found in high 

vertical relief habitat, in caves and under ledges in restricted 

home ranges where residency hos been reported up to 76 weeks 

(Luckhurst and Luckhurst, 1978). It is mainly planktivorous 

(Luckhurst and Luckhurst, 1978), although it has been reported to 

feed on the ectoparasites of other fish (Eibl-Eibesfeldt, 1955). 

It attains just over 8 cm in total length and shows little sexual 

dimorphism other than a somewhat larger male mean size (Thresher, 

1984). Reproduction in puerto Rico occurs between January and 

June (Amador, 1982), and in Cura9ao recruitment was noted through 

much of the year, with peaks in September and May (Luckhurst and 

Luckhurst, 1978). Information on the biology of this species is 

scattered and fragmented and there is some debate over its sexual 

pattern, which has been proposed to be hermaphroditic (Corsten 

and Corsten, 1974). This is considered to be a common western 

Atlantic species (Randall, 1983). It is captured predominantly 

using quinaldine with which 300-500 individuals may be captured 
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in a day. Occasionally a specially designed hand trap may be used 

but catch rates are reported to be substantially lower than with 

quinaldine. Several aggregations of this species were monitored 

after partial or total removal (Kruijf, 1978). Replacement 

occurred within 1-4 weeks and was dependent on levels of recruit

ment into the area. 

Holacanthus tricolor - rock beauty (Pomacanthidae) 

A pomacanthid (angelfish) _found in the western Atlantic from 

Georgia, Bermuda and the Bahamas to Brazil and in the Gulf of 

Mexico (B6hlke and Chaplin, 1968; Randall, 1983). It occurs to 

depths of approximately 10 m and forages solitarily during the 

day, feeding on algae and sponges, and occasionally ascidians, 

fish eggs, gorgonians and zooantharians (Neudecker and Lobel, 

1982). It has been reported to attain 34 em in length (Munro,_ 

1983), although it is not generally of value to the aquarium 

trade at lengths greater than 13 cm. The young up to about 2.5 cm 

are yellow in color with a black spot on the upper side of the 

body posterior to the mid-point. This spot later grows to become 

the large dark area covering most of the body, and dorsal and 

anal fins (Randall, 1983). Juveniles may feed on the cutaneous 

mucus of larger cave-dwelling fishes (Thresher, 1984). Spawning 

has been observed at dusk in triplets or small groups of one male 

and several females, throughout much of the year (Moyer et al., 

1983; Munro, 1983). The smallest mature female was recorded at 10 

em total length (Munro, 1983), and the eggs are plankt9nic. 

Individuals are relatively sedentary. Females-have overlapping 

23 



home ranges and males defend large territories with a mean area 

of approximately 1,000 m2 which encompass a number of female home 

ranges (Hourigan and Kelley, 1985). The sexual pattern of this 

species is unclear and protogynous hermaphroditism has been 

proposed (Hourigan and Kelley, 1985). The species is sexually 

monomorphic. Rock beauty are caught using large hand nets, and 

with quinaldine. 

Holacanthus ciliaris - queen angelfish (Pomacanthidae) 

This angelfish is colored blue/green and yellow. There is no 

sexual dichromatism. It is distributed in the tropical western 

Atlantic from the Gulf coast of Florida and the southern Gulf of 

Mexico, through the Bahamas down to Brazil (Bohlke and Chaplin, 

1968; Randall, 1983). It has been collected to a maximum length 

of 43 cm (Randall, 1983), and is often found in triplets or small 

groups (Thresher, 1984). Ripe fish have been reported in all 

months of the year except November and Oecember (Munro et al., 

1983). Individuals tend to stay in the same general area 

(Randall, 1962). This species is taken with nets and quinaldine. 

Its capture is banned in CUra9ao because of its rarity (Lubbock 

and Polunin, 1975). 

Pomacanthus ~ - french angelfish (Pomacanthidae) 

The adults of this species are grey and the juveniles are 

black with vertical yellow bands. Juveniles are known to pick the 

skin of various fish species and have been observed cleaning the 

teeth of large needlefish (Bohlke and Chaplin, 1968). ;t is 

distributed in the western Atlantic from the Bahamas and Florida 
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to Brazil. Ripe individuals were collected from·.May to November 

in Jamaica (Munro, 1983). French angelfish have been reported to 

reach 41 cm (Randall, 1983), although only individuals up to 

about 13 cm are used for the aquarium trade. They are taken with 

hand nets and quinaldine. 

Bodianus rufus - spanish hogfish (Labridae) 
~ 

A red/violet/yellow fish with a black spot on the anterior 

portion of the spinous dorsal fin. It is recorded in the western 

Atlantic from Bermuda, the Bahamas and Florida to Brazil, includ

ing the Gulf of Mexico, the coast of Central America and Vene

zuela (Bohlke and Chaplin, 1968; Randall, 1983). This is a reef

assocjated species found down to about 40 m. The young pick 

parasites from larger fishes. Individuals have been reported to 

reach about 40 cm (Randall, 1983) and feed on crabs, sea urChins, 

brittlestars and mollusks. The social structure is characterized 

by stable dominance hierarchies that are linearly organized 

according to sex and relative size. Males are generally larger 

and dominate groups of up to 12 females in permanent territories 

(Hoffman, 1985). Females mature at about 10 em and spawning 

occurs daily at sunset through much of the year. Eggs are plank

tonic and the species is protogynous (Hoffman, 1985). Individuals 

are predominantly caught by hand net and quinaldine. 

Thalassoma bifasciatum - bluehead wrasse (Labridae) 

This is one of the most abundant West Indian reef fishes and 

is distributed from Bermuda and the Bahamas, southern Florida, 

southern Gulf of Mexico, throughout the caribbean Sea to the 
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.islands of the north coast of South and Cent~al·.Alnerica (Bohlke 

and Chaplin, 1968; Randall, 1983). The species has several 

different color phases, exhibiting marked sexual dichromatism, 

and its name derives from the largest phase, that of the adult . . 

ltIale. It feeds on sma.ll henthic animals and zooplankton, ane! the 

juveniles feed on the ectoparasites of other fishes (Randall, 

1953). It spawns through much of the year in pairs' or groups at 

about midday, is a diandric protogynous hermaphrodite, and 

produces planktonic eggs (Thresher, 1984). Some males defend 

territories and females have home-ranges. It is reported to reach 

about 15 cm (Randall, 1983). Only blueheads are caught for the 

aquarium trade in Puerto Rico resulting in diff~rential male 

removal from exploited populations. Individuals are generally 

taken by hand nets to which they are attracted by bait such as 

crushed sea urchin. 

Halichoeres radiatus - puddingwife wrasse (Labridae) 

The puddingwife wrasse is known from Bermuda and North 

Carolina to Brazil (Bohlke and Chaplin, 1969), and is recorded to 

reach a length of 46 cm (Randall, 1983). It is found in areas of 

coral cover where individuals are often seen singly, and is 

somewhat secretive. The species exhibits sexual dichromatism and 

is reported to be hermaphroditic. The smallest mature female 

recorded was 16 em in standard length (Warner and Robertson, 

1978). 

Qpistognathus aurifrons - yellowhead jawfish (Opistognathidae) 

A yellow/white colored jawfish which is found in the 
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Florida Reys and throughout the West Indies (Randall, 1983). It 

usually lives in sandy areas in vertical burrows lined with small 

stones or shell fragments above which it is most commonly seen to 

hover as it feeds on zooplankton (Randall, 1983; Thresher, 1984). 

It occurs in relatively shallow water and attains a length of 

about 10 cm (Randall, 1983). Its abundance has been reported to 

vary seasonally and it is often found in large groupings (Rruijf, 

1978). Spawning occurs in the burrow and males incubate eggs in 

their mouth. Eggs hatch within 7-10 days and settlement occurs at 

about 10-15 mm (Thresher, 1984). The species is sexually monomor

phic and is a popular aquarium fish (Thresher, 1984). It is 

caught predominantly by using quinaldine, although this ~pecies 

is reported to be particularly sensitive to quinaldine and is 

easily killed by overdosing (Colin, 1975). 

Balistes vetula - queen triggerfish (Balistidae) 

Distributed from Massachusetts to Brazil, this is a common 

species on reef or rocky areas, but ventures to adjacent sand 

rubble or seagrass areas (Randall, 1983). Adults are solitary 

diurnal feeders on a great. variety of invertebrates but particu

larly on sea urchins, such as Diadema (Randall, 1983). It may 

also be found in schools and has been reported to occur down to 

100 m (Munro, 1983), although smaller individuals are generally 

found in shallow water. The queen triggerfish is reported to 

attain a fork length of 57 em (Randall, 1983) and to mature 

sexually at about 17 em (Munro, 1983). Ripe individuals have been 

collected between January and August in Puerto Rico (Erdman, 
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1976). This species is commercially exploited and rated "number 16 

of the 33 most economically-important fish groups in Puerto Rico 

in 1990 (Matos and Sadovy, 1991). Individuals are taken with 

quinaldine at about 5 - 7 cm length - only juveniles of this 

species are apparently exploited for the aquarium trade. 

Invertebrate Species 

A wide range of invertebrate species are taken; in particu

lar brittlestars, cleaner shrimps, flame scallops and anemones 

(Table 1). Reports indicate that several hundred individuals of 

the anemone Condylactis may be taken in a single day from La 

Parquera, a location particularly popular for collection of 

invertebrate species. A number of species reported as being 

available on traders' lists are in reality what should most 

"accurately be described as "live rock". For example, Ricordea 

florida must be removed with its rocky substrate and is consi

dered one type of "live rock" in Florida. Certain species such as 

the flame scallop, some feather dusters and the christmas tree 

worm are typically removed with accompanying substrate and should 

likewise be considered "live rock". Collection of brittle stars 

and some tube worms may necessitate the lifting or displacement 

of rock or coral substrate. Some organisms are extracted individ

ually from sandy SUbstrates. Cleaner shrimp are removed from host 

anemones. The effect of the removal of cleaners (fish or shrimp 

species) on the general health of reef fish is unknown. The long

and short- term effects of using quinaldine both on individuals 

captured, or impacted when other species are being taken, or on 
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associated habitat at time of capture are not clear. However, its 

effect is clearly toxic in some cases. This chemical has been 

shown to cause no damage to certain scleractinian corals during 

preliminary studies but was found to have a detrimental effect on 

t~o coral species, Agaricia agaricites and Meandrina meandrites 

(Jaap and Wheaton, 1975). Jellyfish may be killed instantly by 

quinaldine (Ireland and Robertson, 1974), and crustaceans and 

cephalopods showed signs of irritation at quinaldine concentra

tions used to anesthetize fishes, although it is unclear if it 

was the alcohol associated with the quinaldine or the quinaldine 

which causes the reaction (Hess and Stevely, no date). This 

chemical has also been shown to induce significant histopatholog

ical changes in the thyroids of mice, and thyroid abnormalities 

have also been encountered in people exposed to quinaldine (Dr. 

F. Khafagi, Director of Nuclear Medicine, Royal Brisbane Hospi

tal, Herston, Brisbane, 4029, Australia). 

BIOLOGICAL AND SOCIO-ECONOMIC DATA HEEDS 

In order to monitor and evaluate the volume, nature and 

potential impact of the matine aquarium trade in Puerto Rico, 

information is needed, on an annual basis, on the number of 

individuals collecting and exporting organisms, the numbers and 

types of animals collected and exported, and the extent of trade 

in aquarium organisms within Puerto Rico i.e. non-export trade. 

Also, some means of measuring catch per unit effort (perhaps on a 

per trip basis) should be established . 

Species identification of a number of invertebrate organisms 
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needs clarification by direct examination of specimens, if 

possible, and the principal collection areas should be assessed 

regarding their significance, if any, as critical habitats. The 

capture methods employed need to be evaluated to ascertain to 

what extent these may impact detrimentally ei~her targeted or 

non-targeted species and associated habitat. In particular, the 

short- and long-term impact of using quinaldine to collect 

vertebrate and invertebrate species must be addressed if limited ( 

use of this chemical is to be permitted. 

The potential for user conflict between aquarium industry 

collectors, commercial fishermen and the tourist/recreational 

industry needs evaluation. StOCK analyses of species exploited by 

more than one user group (such as the queen triggerfish, Balistes 

vetula) should be made to determine the combined impact of 

removal of individuals at distinct life history phases, by 

different user groups, on the overall condition of the stOCK. The 

impact of collection activities on areas programmed for tourist 

development, such as Caja de Huertos, should be evaluated. 

Biological data on the life history of principal species 

exploited is inadequate, particularly with respect to reproduc

tive biology, and special habitat requirements, vulnerability to 

collecting methods, if any, and abundance on a local and island

wide level. Assessment of commonly collected organisms regarding 

their suitability as aquarium species would enable formulation of 

recommendations concerning species considered appropriate for 

exploitation by the industry. For example, if .mortality in 
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.aquaria is high (such as determined for certain butterflyfishes, 

see above), exploitation for the aquarium industry should be 

discouraged. It is necessary to assess the holding and shipping 

techniques utilized by collectorl exporters to ensure that 

mortality is minimized, the animals treated humanely, and hence 

that best use is made of exploited resources. 

The time required for recolonization of an area following 

heavy collection should be assessed. For example, areas heavily 

collected in the Bahamas using rotenone and subsequently moni

tored were found to exhibit disturbances in population balance 

for at least 4 months following collection. Between 4-9 months 

were required to re-establish the pre-collection population 

equilibrium (Smith, 1973). The time required for recolonization 

by Gramma loretowas found to be dependent upon availability of 

recruits (Kruijf, 1978). A study by Taylor and Nolan carried out 

over 2.5 years in Hawaii on the 5 most frequently exploited fish 

species indicated that more heavily collected areas did not show 

greater reductions when compared to non-collected areas but did 

indicate population fluctuations in certain species for both 

collected and uncollected areas (Taylor and Nolan, 1978). Popula

tions of heavily fished species (e.g. royal gramma, yellowhead 

jawfish, angelfish species, and a number of invertebrates) should 

be monitored to determine the impact of heavy collection, and how 

this may vary seasonally. Recommendations regarding appropriate 

periods for collection, or for protection of collected,areas or 

species, based on biological knowledge of population responses to 
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collection, could be made to reduce the possibility of over

exploitation. 

MANAGEMENT OPTIONS AND CONSIDERATIONS 

1. Collectors and exporters of marine organisms for the aquarium 

trade should be licenced to collect. 3nd export ma~ine organi~ms. 

and the number of licences limited according to availability and 

suitability for exploitation of fish and invertebrate resources. 

To prevent further expansion of the industry until the necessary (, 

studies and evaluations are available, licences could be re-

stricted to those individuals who can clearly demonstrate current 

and substantial activity in the industry in Puerto Rico. Licence 

applications should include socio-economic details of applicants. 

2. Licenced collectors/exporters should be required to submit 

,~onthly reports on numbers of each species captured, as well as 

exported or sold in Puerto Rico, and location and method of cap

ture. Listings should include both common and latin names. 

3. Holding facilities and packing materials and techniques used 

for shipment should meet certain specified standards to minimize 

~ortality and to ensure the good health and welfare of live 

organisms. Exporters should demonstrate knowledge of Commonwealth I, 

and Federal laws pertaining to the capture, treatment and ship

ping of marine organisms. 

4. The use of quinaldine to capture fishes should be unequi

vocally prohibited on the basis of its proven toxicity to certain 

fish and coral species, pending further study of its effects, if 

this should be determined as necessary. The use of any other 
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capture method determined to be damaging to organisms harvested, 

or to the coral reef environment, should be prohibited, or 

carefully regulated. 

5. Inspections of export shipments ~hould be thorough a~d made on 

all shipments from both San Juan and A~~adilla (or others as 

necessary) airports, or any other shipment points. Inspectors 

need to be trained to recognize marine species of "fish and 

invertebrates. Any box weighing over approximately 14 kg should 

be carefully inspected for coral or "live rock". Shipment weights 

should be noted, and monthly figures showing export volume (by 

number of boxes and by weight should be made available in summa

rized form. 

6. Consideration should be given to the possibility of introduc

ing annual quotas for the capture of certain vulnerable or 

uncommon species (possible candidates are sea horses and swiss

guard basslets), species which do not survive well in captivity, 

or species which may be of particular importance to the reef 

ecosystem, such as fish and invertebrates which clean ecto

parasites off other species. Global annual catch quotas, in 

addition to limited entry (item 1), should be introduced to 

prevent expansion of collection a~tivity while the resource base 

and other biological questions are being assessed. 

7. Consideration should be given to the imposition of size limits 

(minimum and/or maximum) to protect life history phases deemed to 

be particularly vulnerable to overexploitation. 

s. A summary of laws which relate to all phases of the collec-
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tion, handling, maintenance, and sale and export of organisms. for 

the aquarium trade should be developed and pertinent regulations 

clarified and communicated to the industry. 

9. Collectors and exporters of marine organisms marketed for the 
. . 

aquarium trade should be encouraged to participate fully in·the 

development of a management policy for the fishery. 
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TABLE 1: 

Fish and invertebrate species, or species groups, exported from 
Puerto Rico, or indicated on company trade lists available for 
export, according to trade lists and shipping lists for 1990/1 

FISHES: 

Elasmobranchs 
Gymnothgrax miliaris 
Gymnothorax tunebris 
Myrichthys oculatus 
Echidna catenata 
MuraeDids 
Plectrypops retrospinis 
Holocentrus ascensionis 
Myripristis jacobus 
Holocentrids 
Apogon maculatus 
Astrapogon stellatus 
Priacanthus arenatus 
Priacanthus cruentatus 
Chromis cYanea 
Chromis insolatus 
Abudefduf saxatilis 
Stegastes partitus 
Stegastes leucostictus 
Stegastes planifrons 
Stegastes dorsopunicans 
Microspathodon chrysurus 
Pomacentrids 
Thalassoma bifasciatum 
Clepticus parrae 
Halichoeres cyanocephalus 
Halichoeres radiatus 
Halichoeres maculipinDa 
Halichoeres garnoti 
Xyrichtys splendens 
Bodianus rufus 
Labrids 
Sparisoma chrysopterum 
Scarus taeniopterus 
Scarids· 
Centropyge R9i 
Pomacanthus PA[Y 
Pomacanthus arcuatus 
Holacanthus ciliaris 
Holacanthus tricolor 
Pomacanthids 
Chaetodon capistratus 
Chaetodon ocellatus 
Chaetodon striatus 
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SHARKS, S~ATES, RAYS 
GOLDENTAIL MORAY 
GREEN MORAY 
GOLDSPOTTED SNAKE EEL 
CHAIN MORAY 
MORAY "EELS" 
CARDINAL SOLDIER 
LONGJAW SQUIRRELFISH 
BLACKBAR SOLDIERFISH 
SQUIRRELFISH 
FLAME/FISH/CARDINAL 
CONCHFISH 
BIGEYE 
GLASSEYE 
BLUE CHROMIS 
SUNSHINE DAMSELFISH 
SERGEANT MAJOR 
BICOLOR DAMSELFISH 
BEAUGREGORY 
YELLOW DAMSELFISH 
DUSKY DAMSELFISH 
YELLOWTAIL/JEWEL DAMSEL 
DAMSELFISH 
BLUEHEAD WRASSE 
CREOLE WRASSE 
LIGHTNING WRASSE 
PUDDING WIFE 
CLOWN WRASSE 
YELLOWHEAD/NEON WRASSE 
RAZORFISH/GREEN WRASSE 
SPANISH HOGFISH 
WRASSES 
REDTAIL PARROTFISH 
PRINCESS PARROTFISH 
PARROTFISH 
PYGMY ANGELFISH 
FRENCH ANGELFISH 
GRAY ANGELFISH 
QUEEN ANGELFISH 
ROCK BEAUTY 
ANGELFISH 
4-EYE BUTTERFLYFISH 
SPOTFIN BUTTERFLYFISH 
BANDED BUTTERFLYFISH 
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183 

5 
242 

3 
98 

1 
24 
26 

439 
20 
12 

49 
20 

299 
8 

612 
43 
20 

587 
34 

122 
26 

462 

20 
345 
882 

7 
114 

1552 
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133 
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FISHES continued: 

Chaetodon oculeatus 
Chaetodontids 
Gramma loreto 
Serra nus tobacarius 
Serraous tigrinus 
Serraous Qooularis 
Serranus baldwini 
Serra nus tortugarum 
Serranids 
Liopropoma rubre 
HyPoplectrus Digricans 
Hypoplectrus indigo 
Hypoplectrus unicolor 
Hypoplectrus puella 
Hypoplectrus quttayarius 
Hypoplectrus gummiqutta 
Hypoplectrus oberrans 
Serranids 
Paraothias furcifer 
Epioephelus fulyus 
Epioephelus quttatus 
Serranids 
Rypticus saponoceus 
Equetus punctatus 
Equetus laoceolatus 
Pareques acumioatus 
Chaetodipterus faber 
Arnblycirrhitus pioos 
Aoisotremus yirgioicus 
Ophioblennius atlanticus 
Blenniids 
Gobiosoma spp. 
Ouisquilius hipoliti 
Gobiids 
Opistognathus aurifroos 
Opistognathus whitehurstii 
Scorpaenids 
Bothus lunatus 

Symphurus orowok 
Dactylopterus yolitons 
Hippocampus spp. 
Sygoothida 
Acaothurus coeruleus 
Acaothurus chirurgus 
BaUstes yetulo 
Xanthichthys ringens 

Caothidermes sufflomeo 
Melichthys niger 
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LONGSNOUT/NOSE BUTTERFLY 111 
98 

11124 
57 
76 

BUTTERFLY FI SH 
ROYAL GRAMMA 
TOBACCO FISH 
HARLEQUIN BASS 
ORANGEBACK BASS 
LANTERN BASS 
CHALK BASS 
BASSES 
SWISSGUARD BASSLET 
BLACK HAMLET 
INDIGO HAMLET 
BUTTER HAMLET 
BARRED HAMLET 
SHY HAMLET 
GOLDEN HAMLET 
YELLOWBELLIED HAMLET 
HAMLETS 
CREOLE FISH/ANTHIAS 
CONEY/GOLD CONEY 
RED HIND 
GROUPER 
SOAPFISH 
SPOTTED DRUM 
JACKKNIFE FISH 
CUBBYU/HIGH-HAT 
SPADEFISH 
REDSPOTTED HAWKFISH 
PORKFISH 
REDLIP BLENNY 
BLENNIES 
NEON GOBY 
RUSTY GOBY 
GOBlES 
YELLOWHEAD JAWFISH 
DUSKY JAWFISH 
SCORPIONFISH (STONEFISH) 
PEACOCK FLOUNDER 
FLOUNDER 
CARIBBEAN TONGUEFISH 
FLYING GORNARO/SEA ROBIN 
SEA HORSE 
PIPEFISH 
BLUE/YELLOW TANG 
SURGEON TANG/DOCTORFISH 
QUEEN TRIGGERFISH 
SARGASSUM/REDTAIL 

TRIGGERFISH 
OCEAN TRIGGERFISH 
SLACK TRIGGERFISH 

1 
13 
54 
l4 

6 

1 

12 
135 

53 
l2 
47 

1 
21 
22 

205 
6 

31 
l7 

451 
948 

2631 
l26 

8 

23 

437 
24 

3 
367 

50 
920 

74 
1 

76 



FISHES continued: 

Aluterus scriptus 
Cantherhines macrocerus 
Monacanthids 
Lactophrys, Acanthostracion 
Canthigaster rostrata 
Modon hvstrix 
Antennarius spp. 
Ogcocephalus spp. 
Synodus intermedius 
Mullids 
Aulostomids 

INVERTEBRATES: 

Haliclona spp. 

Tupastrea Aurea 
Condylactis 
Bartolomea annulata 

Stoichactis helianthus 
Ricordea florida 
Phymanthus crucifer 
Heteractis lucida 
Aiptasia tagetes 
Zoanthus spp. 
Sabellastarte magnifica 
Sabellastarte spp. 
Spirobranchus giganteus 
Panulirus argus 
Periclimenes spp. 
Stenopus hispidus 
Stenopus scutellatus 
Alpheus armatus 
Lysmata spp. 

~ ambOinensis 
Pseudosguillo 
Other hermits 
Paguristes cadenati 
Mithrax sculptus 
Percnon gibbesi 

Stenorhynchus seticornis 
Mithrax cinctimanus 
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SCRAWLED FILEFISH 
WHITES POTTED FILEFISH 
FILEFISH 
TRUNXFISH, COWFISH 
SHARPNOSE PUFFER 
PORCUPINEFISH 
FROGFISH 
BATFISH 
LIZARDFISH 
GOATFISH. 
TRUMPETFISH 

22 
28 

36 
2 

70 
6 
1 
9 

60 

ORANGE TREE SPONGE 45 
RED SPONGE 146 
ELEPHANT EAR SPONGE 50 
GORGONIANS/SEA FANS 
ORANGE POLYP (CORAL) 
CLUSTER ANEMONE/PINKTIP 382 
CURLIQUE ANEMONE 150 
COLONY ANEMONE 45 
CARPET ANEMONE 105 
GREEN ANEMONE 
ROCK ANEMONE 10 
STINGING ANEMONE 
ANEMONE 
ORANGE TUNICATE(?)/SEA MAT 
SOLO FEATHER DUSTER 75 
COLONIAL/CLUSTER OUSTER 61 
CHRISTMAS TREE WORM 
SPINY LOBSTER 
ANEMONE SHRIMP 
REO-BANDED CORAL SHRIMP 102 
GOLD SHRIMP 2 
PISTOL SHRIMP 162 
PEPPERMINT SHRIMP I 

SCARLET /LADY 15 
BUMBLEBEE SHRIMP 
MANTIS SHRIMP 

10 
REO LEG HERMIT 
GREEN/EMERALD CRAB 20 
SALLYLIGHT/URCHIN CRAB 
DECORATOR/SPONGE CRAB 
ARROW CRAB 78 
ANEMONE CRAB 
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INVERTEBRATES continued: 

Cyphoma gibbosum 
I...i...mA scabra 

Choronia yoriegato 
Olivo reticularis 
Tridachia .crispata 

ostrcpecten 
Oreaster reticulatus 

Subclass OPHIUROIDEA 
Ophioderma 

Astrophyton 

piadema ontillarum 
Lytechinus spp. 
Eucidaris tribuloides 
Echinometra spp. 
Valonia ~ricosa 
Pencillus capitatus 

MISCELLANEOUS INVERTEBRATES 
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FLAMINGO TONGUE 
FLAME SCALLOP 280 
SPINY OYSTER 
TRITON 
MEASLE COWRIE/OLIVE SHELL 
NUDIBRANCH 
OCTOPUS 
SAND STAR 76 
RED BAHAMA/WEST INDIES 

STARFISH 83 
BRITTLESTAR 180 
RED/SERPENT/BURGUNDY 

BRITTLESTAR 481 
BASKET STAR 
CRINOID 
LONG SPINE URCHIN 
PIN CUSHION URCHIN 
PENCIL URCHIN 103 
PURPLE/ROCK URCHIN 
SINGLE CELL 
NEPTUNE SHAVING BRUSH 

135 
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TABLE 2: 

Numbers of boxes of marine fish and invertebrate species exported 
from and imported to Puerto Rico through the Luis Muftoz Marin 
airport by month for 1990 and 1991 (Source: Fuerto Rico Depart
ment of Natural Resources) 

1990 1991 

MONTH EXPORT IMPORT EXPORT IMPORT 

JANUAR¥ 11 359 218 172 

FEBRUAR¥ 36 453 218 145 

KARCH 0 0 98 192 

APRIL 0 470 243 108 

MA¥ 86 701 1,291 213 

JUNE 332 637 0 154 

JUL¥ 239 726 0 149 

AUGUST 146 0 0 87 

SEPTEMBER 125 153 145 N/A* 

OCTOBER 177 177 235 N/A 

NOVEMBER 135 124 N/A N/A 

DECEMBER 114 167 N/A N/A 

TOTALS 1,401 3,967 2,448 1,220 

* N/A - information not available 
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FIGURE 1: Collection areas discussed in text 
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I. INTRODOCTION 

Executive Order 12291 "Federal Regulation" established guidelines 
for promulgating new regulations and reviewing existing 
regulations. Under .these guidelines each agency, to the extent 
permitted by law, is expected to comply with the following 
requirements: (1) administrative decisions shall be based on 
adequate information concerning the need for and consequences of 
proposed government action: (2) regulatory action shall not" be 
undertaken unless the potential benefit to society for the 
regulation outWeighs the potential costs to society: (3) regulatory 
objectives shall be chosen to maximize the net benefits to society; 
(4) among alternative approaches to any given regulatory objective, 
the alternative involving the least net cost to society shall be 
chosen: and (5) agencies shall set regulatory priorities with the 
aim of maximizing the aggregate net benefit to society, taking into 
account the condition of the particular industries affected by 
regulations, and the condition of the national economy, and other 
regulatory actions contemplated for the future. 

In compliance with Executive Order 12291, the Department of 
Com:merce (OOC) and the National Oceanic and Atmospheric 
Administration (NOAA) require the preparation of a Regulat-ery 
Impact Review (RIR) for all regulatory actions which eitner 
implement a new Fishery Management Plan (FMP) or significantly 
amend an existing plan, or may be significant in that they reflect 
important OOC/NOAA policy eoncerns and are of public interest. 

The RIR is part of the process of preparing and reviewing fishery 
management plans. The RIR provides a comprehensive review of the 
level and incidence of impact associated with the proposed or final 
regulatory actions. The analysis also provides a review of the 
problems and policy objectives prompting the regulatory proposals 
and an evaluation of the major alternatives that could be used to 
solve problems. The purpose of the analysis is to ensure that the 
regulatory agency systematically and comprehensively considers all 
available alternatives so that the public welfare can be enhanced 
in the most efficient and" cost effective way. 

The RIR serves as the basis for determining whether the proposed 
regulations implementing the fishery management plan or amendment 
are major/non-major under Executive Order 12291, and whether or not 
the proposed regulations will have a significant economic impact on 
a substantial number of small entities under the Regulatory 
Flexibility Act (P.L. 96-354). 

The purpose of the Regulatory Flexibility Act is to relieve small 
businesses, small organizations, and small governmental entities 
from burdensome regulations and record keeping requirements. Since 
small businesses will be affected by the regulations to be 
promulgated under the FMP, this document also serves as the Initial 
Regulatory Flexibility Analysis (IRFA) for the FMP. In addition to 
analyses conducted for the RIR, the IRFA provides an estimate of 
the number of small businesses affected, a description of the small 
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businesses affected and a discussion of.the nature and size of 
impacts. 

The 5mall Business Administration (SBA) defines a small business in 
the commercial fishing activity, classified and found in the 
Standard Industrial Classification Code, Major Group, Hunting, 
Fishing and Trapping (SIC 09), as a firm with receipts up to $2.0 
million annually, SBA defines a small business in the charter boat 
activity to be in the SIC 7999 code, Amusement and Recreational 
Services, not elsewhere classified as a firm with receipts up to 
$3.5 million per year. 

II. PREVIOUS MANAGEMENT JlEGIKB 

The Fishery Management Plan for the Shallow-water Reef Fish Fishery 
of Puerto Rico and the U.S. Virgin Islands (FMP) became effective 
September 22, 1985. The FMP was prepared by the Caribbean Fishery 
Management Council to establish a management system for the 
shallow-water reef fish resources .... ithin the Exclusive Economic 
Zone (EEZ) and the .... aters under the authority of the Commonwealth 
of Puerto Rico and the Territory of the U.S. Virgin Islands, t£om 
the shoreline to the edge of the insular platform. Management was 
deemed necessary because a number of the major shallow-water reef 
fish species were thought to be overfished or in danger of being 
overfished. 

The FMP established regulations to rebuild declining reef fish 
species in the fishery and reduce conflicts among fishermen. It 
established criteria on mesh size, escape panels and degradable 
fasteners for the construction of fish traps~ required owner 
identification and marking of gear and boats~ prohibited the 
hauling of or tampering with another person's traps without the 
owner's written consent ~ prohibited the use of poisons, drugs, 
other chemicals and explosives for the taking of reef fish; 
established a minimum size limit on the harvest of yellowtail 
snapper and Nassau grouper; and established a spawning season 
closure for the taking of Nassau grouper. 

After implementation of the FMP, new information became available 
and this ne .... information indicated that more stringent management 
measures were needed to accomplish the objectives of the FMP. For 
example, data from CODREMAR'a Fishery Statistical Project sho .... ed a 
down .... ard trend in these fisheries indicated by a shift in species 
composition of the landings and a decrease in volume of these 
landings. 

Accordingly, in 1990 the Council implemented Amendment Number 1 to 
the Fishery Management Plan for the Shallow-Water Reef Fish 
Fishery. The major provisions of the amendment were to establish 
1.5 inches (in the smallest dimension) as the minimum mesh size for 
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fish traps, made 1/8" jute twine the only allowable material for 
escape panel fasteners, prohibited the catch of Nassau grouper, 
established a seasonal closure for all fishing activities in a red 
hind spawning area, provided an overfishing definition for shallow
water reef fish, provided for the collection of socio-economic data 
and revised the habitat section of the FMP. 

III. PROBLEMS IN THE FISHERY 

The problems originally identified by the Council when the FMP was 
implemented in 1985 and amended in 1990 were that some of the 
shallow-water reef fish species were overfished in biological as 
well as economic terms, the biological and sociological and 
economics data bases to be used to make management decisions needed 
improvement, the Governments of Puerto Rico and the U.S. Virgin 
Islands had different management regimes and certain reef fishes of 
Puerto Rico and the U.S. Virgin Islands were known to be 
ciguatoxic. These original problems have not been fully resolved 
and, with the exception of the latter problem regarding ciguatera, 
will be addressed by some of the management measures in this 
amendment. 

More recently, the Council has noted that deep-water reef fish and 
mpst of the species of fish that enter the aquarium trade are not 
currently managed under the Magnuson act. Further it has been 
Tloted that the species involved in these two fisheries are being 
more heavily targeted over time and that they may need to be 
managed in the~near futul:'e. In addition, certain fish species in 
the existing snallow-water reef fish management unit are thought to 
be in need of initial or further management. Accordingly, the 
Council has extended the problems to include the aquarium and deep
water species. For the purposes of the RIR the problems can be 
stated as: 

1. Some of the shallow-water reef fish species are overfished in 
biological as well as economic terms. 

2. The biological and sociological and economics data bases used 
to make management decisions need improvement. 

3. The Governments of Puerto Rico and the U.S. Virgin Islands have 
different management regimes. 

4. Deep-water reef fishes that occur in the waters off Puerto Rico 
and the U.S. Virgin Islands are being more heavily targeted in 
recent years and there is no current mechanism for managing these 
species. 

5. species of fish that comprise the aquarium trade are largely 
unmanaged at this time and certain harvesting methods such as the 
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use of chemicals are known to be deleterious to fishery.habitats 
and cause direct or cryptic mortality to non-target species. . 

6. Jewfish are severely overfished. 

7. Red hind remain overfished and the most recent stock assessment 
indicates that portions of the stock may be experiencing 
recruitment failure. 

B. Mutton snapper stocks are declining. 

:tv. OBJECTIVES OP TEIS AXEN'OKEN'l' 

This amendment contains management measures designed to meet the 
two main management objectives as defined in the original FMP and 
extends them to address a lack of Federal management for aquarium 
and deep-water species: 

1. Obtain the necessary data for stOCK assessment and for 
monitoring the fishery. 

2. Reverse the declining trend of the resource. 

a. 

b. 

Restore and maintain adult StOCKS at levels that ensure 
adequate spawning and recruitment to replenish the 
population. 
Prevent the harvest of individuals of species of high 
value (e.g., snappers, groupers, and others) that are 
less than the optimum size. 

3. Provide for the management of depleted deep-water reef fish 
resources. 

4. Provide for the management of species entering the aquarium 
trade. 

V. ANALYTICAL APPROACH 

Most of the measures in the amendment are specifically designed to 
help meet the primary objective of the FMP regarding rebuilding the 
stOCKS and thus resolving the primary problem, which can be 
generally described as biological overfishing. In the case of the 
shallow-water reeffish stOCKS the overfishing is well related to a 
combination of circumstances that have led to increased levels of 
fishing effort (see Chapter 6 of the original FMP for the shallow
water reeffish fishery). Since the rebuilding measures have a 

.' similar intent, it is clear that any changes in net economic 
benefits derived from the fishery depend heavily on the effect that 
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the changed management strategy will have on the biological well 
being of the stocks. It is also clear that the combined biological 
effect of the measures can be used as the basis for the economic 
outcome. The measures will be looked at separately to determine 
whether or not they contribute, in a positive manner, to the RIR 
condition of realizing a net positive economic benefit (benefits 
net of public and private costs). 

, , 

Those proposed measures that involve more restrictive fishing 
practices will involve an analysis that provides a contrast of 
short term losses with long term gains, a procedure common with 
management schemes designed to rebuild overfished stocks. 
The net economic benefits (that can be negative or positive) will 
include the sum of (1) expected changes in producer surplus and 
consumer surplus for landings from the commercial fishery, (2) 
potential changes in consumer surplus derived from recreational 
fishing trips and (3) management costs (plan preparation, 
enforcement, additional data collection and public burden in terms 
of reporting costs). 

The analysis used in this RIR will be almost entirely qualitative 
instead of quantitative. In other words, the RIR analysis will 
attempt to discover whether or not the proposed management measu-res 
can contribute to economic improvements in the fisheries but in 
most cases there will be no attempt to place estimated dollar 
values on the gains or losses discussed. There are some basic 
reasons for this. The first and major reason is that the data on 
the biology and economics of the fisheries is insufficient even 
though the biological and economic decline of the fisheries is well 
established ,,(otherwise there would be no need for management 
measures). The second reason is that since the general state of 
the fishery is so well known, it is more important to see if there 
are plausible benefits at all vs. trying to place exact dollar 
values on benefits. This is not to say that existing data will be 
ignored because in most cases the existing reliable information can 
be used along with theoretical considerations and anecdotal 
information to produce reasonable determinations as to the possible 
economic outcome of the measures. 

The discussion that follows contains two extremely important 
assumptions. First, it is assumed that all the measures that are 
implemented as regulations will be fully adopted by the Governments 
of PUerto Rico and the United States Virgin Islands. Second, it is 
assumed that the level of compliance with any resulting regulations 
will be high enough so that the potential benefits (to the extent 
that they exist) can actually be achieved. IF THESE ASSUMPTIONS 
ARE VIOLATED THEN EVERYTHING That FOLLOWS WILL BE IRJU:LZVAN'l'. THE 
ODTCOME OF THE MANAGEMENT EFFORT WILL BE A NET ECONOMIC LOSS 
SECADSE THERE WILL BB NO BENEFITS nIL! GOVERNKENT AND PRIVATE 
COSTS WILL BB INCORRED • 
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VI. ANALYSIS or KEAS'OR.BS 

Adopted Measure 1. Expand the management unit to include the most 
important components of the deep-water reef fish fishery. 

This measure will create administrative costs, but has no other 
direct economic impacts at this time because there are no specific 
measures presented by this action alone, The estimate of 
administrative costs incurred by the Council and NMFS for the 
amendment are $100,207 (refer to the Section VII) and the amendment 
contains a total of 9 sets of measures. Accordingly, the cost of 
this measure is estimated to be about $11,000. 

, 
According to the amendment being analyzed by this RIR, there are 
several important species of snapper and grouper that occur in deep 

· I 

water and are presently targeted by the same fishermen who pursue ( 
the shallow-water species. Assuming that some of these species are 
in need of management, the timeliness of the ability to manage 
becomes important. It can be presumed that if the deep-water 
species came under management, then it would be more likely that 
incentives and resources for investigating these species would be 
enhanced. If the information for specific management measures 
indicates the need for management, then specific measures can be 
implemented and management benefits would start accruing at the 
earliest possible date. If, on the other hand, the deep-water 
species become severely overfished before that information is 
known, then most or all of the value presently associated with the 
deep-water species would be lost for many years or perhaps forever. 
It is stated without proof that the long-term increase in the 
present value of the deep-water species exceeds $ll, 000 (the 
estimated cost of this amendment). Hence, the RIR determination is 
for a positive change in net national benefits associated with the 
ability to manage these resources. 

Rejected Measure 11.. 00 not incorporate deep-water reef fishes 
into the management unit (status quo). 

Obviously, there are no additional administrative costs 
contemplated by this alternative. The economic issue then becomes 
whether or not the economic benefits from gaining the ability to 
manage the deep-water species will exceed the administrative costs 
of gaining this ability. The discussion presented under Measure 1 
indicates that the loss in economic benefits of not managing at 
this time will exceed the costs of gaining the ability to manage. 

Rejected Measure lB. Develop a separate plan for managing the 
deep-water reef fish fishery, 

As with Measure 1, this measure will create administrative costs 
.' and these costs would be associated with a full FMP. Although the 

cost to develop the original Shallow-water Reef Fish FMP was 
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$196,840, the original FHP was more complex since it included a 
number of specific management proposals and involved a larger 
complex of fishes. On the other hand, if a new FHP were to be 
developed it is likely that there would be specific measures in the 
new FMP at the start and the cost of the new FHP would be increased 
accordingly. Noting that the total first year cost of developing 
and enforcing this amendment is $139,207,the cost of preparing a 
new fishery management plan specifically for the deep-water reef 
fish species is estimated to be a minimum of $100,000. 

The timeliness issue also becomes important in the comparison of 
this measure with Measure 1. Since FHP's typically take five or 
more years to develop and implement and this amendment should be 
adopted in less than a year, the ability to be able to manage on a 
more timely basis becomes important. Hence, this alternative is 
expected to yield a smaller amount of projected benefits than would 
be expected with the preferred measure. 

hdopted Measure 2. Expand the management unit to include marine 
aquarium fishes (invertebrates would be managed under the Coral 
FHP) . 

This measure involves management costs in a manner similar to 
Measure 1, but differs because Measures 4 and 7 address specific 
additional measures that are predicated on the acceptance of this 
measure. For this reason the measure is more costly to develop and 
recalling the estimate of $11,000 for Measure 1, the cost of this 
measure is estimated at $33,000. The other discussions regarding 
the expectation of economic gains associated with the ability to 
manage will apply and the RIR concludes that this measure has 
positive net national benefits. 

Reiected Measure 2A. Develop a separate FHP for marine aquarium 
organisms. 

Refer to discussion under Measure lB. The cost of this measure 
should be similar, i.e., in excess of $100,000. 

Rejected Measure 2B. Do not incorporate marine aquarium fishes into 
the management unit (status quo). 

Refer to discussion under measure.1A. There is a substantial and 
growing harvest of marine fish species for the aquarium trade. A 
recent report documents annual exports of over 160,000 marine 
organisms from San Juan alone and the total number of organisms 
harvested is thought to be considerably higher (Sadovy, 1991). 
This level of harvest is thought to be high enough to affect the 
stocKs and provides evidence to support the case for management 
(Goenaga and Boulon, 1992 and Sadovy, 1991). In addition to the 
harvest volume there is a considerable associated value that 
supports a number of small businesses in harvesting, exporting, 
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TABU: 1. 

Fish species. or species groups/families. exported from Puerto 
Rico according to export shipping lists for December 1991-August 
1992. Numbers exported are individual organisms. Price ranges per 
organism are given when available 10S$}. Species additional to 
the report of Sadovy (1991) are denoted by ••••• 

SPECIES/SPECIES GROUP 

Unspecified elasmobranchs 
··Ginglymostoma cirratum 

Anguilliformes 
Gymnotborax miliaris 
Gymnothorax funebris 
Myrichthys QCulatus 
Echidna catenata 
Unspecified muraenids 

Aulopiformes 
Synodus intermedius 

Beryc i formes 
Plectrypops retrosplnls 
Holocentrus ascensionis 
Hyripristis jacobus 
Unspecified bolocentrids 

Perc if ormes 
Apogon maculatus 
Astrapogon stellatus 
Priacaothua areoatus 
Priacanthus eruentatus 
ehromis c;;yaoea 
ehromis ioso!atus 
Abudefduf .axatilia 
Stegastes partitus 
Stegastes leucostictus 
Stegastes plaoifrons 
Stegastes dorsQPunicane 
Microspathodoo chrysurus 
Unspecified pomacentrids 
Thalassoma bifoscistum 
elepc leua porroe 
Halichoerea c;;ysnQCepholul 
HOlichogrea radiatys 
·*Haliebperes pietu. 
Halichoerea maculipinna 
Hallchoeres gsrnoti 
Xyrichtya apIeodene 
Bodianus rufus 
Unspecified labrids 
Sparisomo cb!yBopterym 
··Sparisom8 viride 
Scarua toeniopterue 
Unspecified acaride 

eOKMON NAKES NUMBER 
BXPORTBD 

($price range) 

SHARKS. SKATES, RAYS 1 
NURSE SHARK 5 

GOLDENTAIL MORAY 7 
GREEN MORAY 
GOLDSPOTTEO SNAKE EEL 7 
CHAIN MORAY 16 
MORAY 'EELS' 4 

LlZARDFISH 1 

CARDINAL SOLDIER 109 
LONGJAW SQUIRRELFISH 5 
BLACY.BAR SOLDIERFISH 126 
SQUIRRELFISH 46 

FLAME/FISH/CARDINAL 152 
CONCHFISH 
BIGEYE 
GLASSEYE 1 
BLUE CHROMIS 601 
SUNSHINE DAXSELFISH 8 
SERGEANT KAJ'OR 
BlCOLOR DAMSELFISH 
BEAOOREGORY 31 
YELLOW DAMSELFISH 
OllSItY OIIJ(SELFISH 
YELL. TAIL/JEWEL DAMS.403 
OAKSELFISH 190 
BLUEHEAD WRASSE 1003 
CREOLE WRASSE 18 
LIGHTNING WRASSE 114 
PUDDING WIFE 321 
PAINTED WRASSE 28 
CLOWN WRASSE 7 
YELL.RO./NEON WRASSE 139 
RAZOR/GREEN WRASSE 54 
SPANISH HOG FISH 669 
WRASSES 48 
REDTAIL PARROTFISH 
STOPLIGHT PARROTFISH 37 
PRI~ESS PARROTFISH 2 
PARROTFISH H 
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(30.00) 
(8.00) 

(8-22.00) 
(8.00) 
(4-30.00) 

(2.00 ) 

(1.15-3.0) 
(3.00) 
(2.0-2.~) 
(2.50) 

(1.75-2.0) 

(6.50) 
(1.5-2.5) 

(3.00) 

12.0-2.5) 
10.75-2.0) 
U. 75-3.0) 
(3.00) 
(3.0-8.0) 
(2.0-3.75) 
12.5-3.0) 
12.00) 
(2.0-2.50) 
(2.00) 
(1.75-5.0) 
12.0-2.50) 

(10-12) 

(3.50 ) 
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SPECIBS/SPECIBS GROUP 

Centrcpyge ~ 
pomacanthus ~ 
Pomacaothus arcuatus 
Holacaothus cilioris 
Hclacaothus tricolor 
Unspecified pomaconthids 
Cbaetodon ca~istrotu3 
Cbaetodon oce11atus 
"Cbaetodon seQentarius 
Chaetodon striatus 
Chaetodon aculeatuB 
Unspecified chaetodontids 
GummA loreto 
Serranus tabacarius 
Serraous tigrinus 
SerrAous §onularls 
Serranus baldwini 
Serranus tortugarum 
Unspecified serronids 
tiopropoma ruhre 
Hypoplectrus nigricans 
Hypoplectrus indigo 
Hypoplectrus uoicQlor 
Hypoplectrus puella 
Hypoplectrus gutt§y§riuB 
Hypoplectrus gummigutt§ 
Hypoplectrus aberraos 
Unspecified serranids 
Paraothios furcifer 
Epioepbelus fulyus 
Epipephelus'guttatus 
"Epinephelus atriatul 
Unspecified aerrenid. 
Bypt i C:UB ",ponaclua 
Equetus punctotua 
Equetus l§nceolltul 
pereques §cuminotul 
Chaetodipterus fIber 
Amblycirrhitue piool 
Aoieotrgmue yirgioicul 
OpbioblenoiuB atlanticul --Unspecified blenniida 
Gobiosomo app. 
ouisquilius hjpoliti 
Unspecified gobiidl 
QpjstognothuB eurifroDe 

Dec 91-Aug 92 coot .... 

COlOfON NAlfBS' NUMBER 
BXPORTED 

($pric. range) 

PYGMY ANGELFISH 978 
FRENCH ANGELFISH 556 
GRAY/BLACK ANGELFISH 93 
QUEEN ANGELFISH 274 
ROCK BEAU'I"t 1853 
ANGELFISH 19 
4-EYE BUTTERFLYFISH 209 
SPOTFIN BUTTERFLYFISH . 1 
REEF BUTTERFLYFISH 34 
BANDED BUTTERFLYFISH 188 
t.ONGSNOUT /NOSE B • FLY 105 
BUTTERFLYFISH 149 
ROYAL GRAKHA 15448 
TOBACCO FISH 15 

14.0-8.0) 
(6.0-30) 
(7-22) 
(8.0-55) 
(4.0-12) 
(3.0-11) 
(1.75-6) 
(4.50) 
(3.00) 
11. 75-6) 
(6.0-9.0) 
(5.0-10) 
(1.15-:1.0) 

HARLEQUIN BASS 111 (2.0-3.0) 
ORANGEBACK BASS 
LANTERN BASS 
CHALK BASS 
B1.SSES 
SWISSGUARD BASSLET 
BLACK HAKLET 
INDIGO HAMLET 
BUTTER HAMLET 
BARRED IWoILET 
SHY HAMLET 
GOLDEN HAMLET 
YELLOWBELLIED HAKLET 
HAMLETS 
CREOLE FISH/ANTHlAS 
CONEY /GOLD CQlEY 
RED HIND 
NASSAU GROUPER 
GROUPER 
SOAPFISH 
SPOI'I'ED DRUM 
JACKKNIFE FISH 
CUBBYU/HIGH-HAT 
SPADEFISH 

15 12.0-2.~) 

12 (3.501 
15 (15.00) 

22 
29 

251 

1 
135 

1 
7 

(2.0-2.50) 
(2.5-2.5) 
12.0-2.50) 

18.00) 
(2.0- 3.0) 

(9.00) 

145 (1.5-4.0) 

REOSPOI1'J::.[) HAWKFISH 185 (1.15-2.5) 
PORXFISH 4 
REDLIP BLENNY 1302 
HORNED BLENNY 369 
BLENNIES 115 
NEON GOBY 
RUST'{ GOBY 
GOBlES 

(1.0-2.5) 
(3.00) 
11.5-3.0) 

YELLOWHEAD JAWFISH 1405 13.0-5.0) 

9 



SPECIES/SPECIES GROUP 

Qp~stognathus whitehurstii ... 
Unspecified mullids 
Acanthurus coeruleus 
hC3nthurus chjrurgus 

Tetraodontiformes 
Balistes yetula 
Xanthichthys ringens 

Canthidermes Bufflamen 
Melichtbys Diger 
Aluterus scriptus 
Cantberbines macrocerus 
Unspecified monaeanthids 
Laetophrys, ACAntbostracion 
Canthigaster rostrata 
Oiodon bystrix 

Loph i i formes 
Antennarius spp. 
Ogeocepbalus spp. 

Sygnathiformes 
Unspecified sulostomids 
Hippocarnpus spp. 
Unspecified sygnathids 

Dactylopteriformes 
pactylopterus yoljtans 

Scorpaeo i formes 
Unspecified scorpaenids 

Pleuronectiformes 
~othus lunstus 

Symphurus arawak 

flee 91-Aug 92 cont .... 

COKl40N NAMES, NUlfBER 
EXPORTED 

($price range J 

DUSKY J~WFISH 16 <3.5-3.75) 
TIGER JhWFISH 330 13.0-5.0) 
GOATFISH 15 (2.00) 
BLUE/YELLOW TANG 7S2 (l.S-S.O) 
SURGEON TANG/DOCTORFISH 

QUEEN TRIGGERFISH 214 (2.0-1S) 
SARGhSSUM/REOTAIL 

TRIGGERFISH 444 (3.0-1S) 
OCEAN TRIGGERFISH 
BLACK DURGON/TRIGGER 260 (S.S-12) 
SCRAWLED FILEFISH 1 (S.OO) 
WHITESPOTTED FILEFISH 12 (5.5-10) 
FILEFISH 29 12.0-3.0) 
TRUNK/BOX/COWFISH 23 (2.5-6.0) 
SHARPNOSE PUFFER 112 11.0-3.5) 
PORCUPINEFISH 3 ( S . 00) -
FROOFISH 9 
BATFISH 6 (2.5-6.5) 

TRUMPETFISH 9 (2.0-4.'0) 
SEA HORSE 23 
PIPEFISH 

FLYING GURNARD/ 
SEA ROBIN 43 

SCORPION/STONE/FISH 11 (2.25) 

PEACOCK FLOUNDER 2 (2.50) 
FLOUNDER 2 

CARIBBEAN TONGUEFISH 

30,619 

SOURCE: Personal communication, Or. Yvonne Sadovy. 

10 

J. 
~i 

• ( ) • 

I, 



retailing and Associated operations (Sadovy, 1991). Sadovy 
(personal communication) has examined prices for a non-random 
sample of about 31,000 aquarium fish destined for export and noted 
that prices ranged from $1.15 to $30.00 per individual fish with 
the most common prices being in the $2.00 to $5.00 range (Table 1.) 
and this implies that the total annual export value of aquarium 
fish is well in excess of a million dollars annually. If the 
potential loss in current value from a lack of management is 
expected to exceed $6,000 (the cost associated with Measure 2), 
then it would be better, from an economics standpoint, to undergo 
the costs of management at this time. The RIR presumes this to be 
the case and therefore concludes that Measure 2B (status quo) has 
A negative economic outcome. 

Adopted Measure 3. 
management unit. 

Retitle FMP to encompass the reef fish 

This measure has a minimal cost and the value of avoiding confusion 
about the species being regulated under the amended FMP should 
exceed this minimum cost. 

Rejected Measure 3A. No action. Retain current title of FMP. 

See adopted Measure 3 above. 

Adopted Measure 4. Restrict the collection of marine aquarium 
fishes to hand-held dip nets and slurp guns. 

By implication this measure prohibits the use of chemicals, small
mesh fish traps and most nets. If Measure 2 is approved, then the 
question about outlawing the use of chemicals and small-mesh fish 
traps is moot because such use is already prohibited by the FMP. 
Therefore, this measure actually addresses the prohibition of the 
use of nets, other than hand-held dip nets, for the taking of 
marine aquarium fishes. 

The most common harvest method appears to be the use of quinaldine 
(Sadovy, 1991) and since regulations in the current FMP prohibits 
the use of any chemicals, the harvesters are automatically limited 
to the use of certain capture gears, including nets of various 
kinds, but excluding small-mesh traps that are also prohibited 
under the current FMP. Among the allowable gear, the current use 
of slurp guns appears slight, while the use of hand-held nets 
appears more common. Assuming nets that would be illegal under the 
measure are used to some degree, there are existing economic 
reasons for such use and forcing the collectors to switch to 
another gear would have an economic cost. Further, since the 
harvesters will not be able to use quinaldine, nets such as barrier 
nets may be the best alternative, especially for the schooling 
species of aquarium fishes. 

The amendment to the FMP suggests that there may be unspecified 
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habitat and biolo~ical damage that OCCurs with the use of net gear, 
but does not prov~de any evidence of the type of damage suggested. 
Existing information on the harvest of aquarium fishes in several 
countries does not contain evidence to document habitat damage 
(Sadovy, 1991) and it is noted that the states of Hawaii and 
Florida do not prohibit the use of nets. Nonetheless, if the use 
of nets is minimal, it could be argued from an economics standpoint 
that the restriction of use·· has minor negative economic 
consequences. At the same time, minimal use would imply a small 
amount of habitat damage and a minor savings in terms of minimizing 
the habitat damage that may be caused by the use of net gear. 

Overall it seems reasonable that since the use of quinaldine will 
be prohibited and since that gear is used to collect the bulk of 
the current harvest, the collectors would undoubtedly place greater 
reliance on the use of nets, including hand-held nets, and perhaps 
would use slurp guns to a greater degree. Pending the discovery of 
any data that provide evidence of unacceptable habitat damage from 
the use of nets, other than hand-held dip nets, the determination 
of the RIR is for a negative change in net national benefits if 
this measure is adopted. 

Rejected Measure 4A. Allow the collection of marine aquarium fishes 
by all gear types currently deployed in the fishery (status quo). 

Assuming that the aquarium fishes are to be managed and referring 
to the discussion under Measure 4, this measure would allow the 
continued use of chemicals, net gear and traps for taking aquarium 
fishes. It would also require further amendments (or more measures 
in this amendment) to the existing FMP because the existing FMP 
does not allow the use of chemicals or small mesh traps for the 
taking of any species in the management unit. Hence, while this 
measure is labeled as the status quo, it would in fact require 
further actions to be taken. These further actions would create 
additional costs. If one of the amendments was to continue to 
allow the use of quinaldine, the expected economic outcome would be 
negative. However, if an amendment or measure to continue to allow 
the use of certain types of small traps was proposed, the economic 
outcome is uncertain. This result obtains because there is no 

n , 

information to determine whether or not a small trap specifically ~ 
designed for the taking of aquarium fishes would create problems, 
mainly in the enforcement area, relative to the current 
restrictions on trap and trap mesh sizes allowed or proposed for 
the taking of food fish. Hence the economic outcome of this 
rejected measure cannot be determined with regard to the small trap 
issue. 

Adopted Measure 5. Require that fish traps be constructed as 
follows: (al at a minimum, basic construction material must be of 
1.5-inch hexagonal mesh wire or 2.o-inch square mesh wire; (b) 
escape openings at least 8 x 8 inches must be located on any two 
sides (except top, bottom, or side containing the funnel); (c) the 
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access door may serve as an escape opening provided it meets all 
requirements for size and location, and· is fastened in such a 
manner that the door will fall open when the fasteners degrade: 
(d) panels covering the escape openings must be constructed of mesh 
at least as large as the mesh used in constructing the trap, and 
fastened with untreated jute twine liS-inch or less in diameter 
when traps are fitted with zinc anodes; or (e) fastened with 1S
gauge ungalvanized wire or liS-inch jute twine (maximum diameter) 
if anodes are not used. . 

The biological evidence, although not necessarily conclusive, seems 
to indicate that escape panels of a proper design will lead, given 
sufficient time, to an increase in the total landings of target 
species. This result is forecast because some fish traps are lost 
or not fished often and the absence of escape panels leads to a 
"ghostfishing" situation. If the predicted biological implication 
is true, there should be a resulting increase in catch of reef fish 
and somewhat reduced prices as a result of the greater catches. 
However, the price reductions would not be great enough to reduce 
total revenues received by fishermen for the following reason. 
Because the area relies heavily on imports, the impact on total 
fish supplies and hence prices and total revenues will not be 
great. Hence, the total gross revenue obtained from the reso~ce 
would be expected to rise as a result of the management action. On 
the cost side, the current rule calls for the same mesh sizes to be 
implemented by September 13, 1993 if research stUdies show that 
there were benefits from the larger mesh size. The studies have 
been completed, they document the benefits and the mesh size will 
be changed. Hence the RIR does not ascribe any additional costs to 
this part of the measure (this portion of the measure actually 
reverts to a status quo situation). Regarding the placement of the 
escape panels, fishermen will apparently be in favor of the change 
because they contend that the current rule requiring the panels to 
be on opposite sides of the trap can cause premature release of the 
catch from the weight of fish on the panel opposite the bridle 
during trap retrieval. If true, this implies that the cost of 
making the change must l::!e small relative to expected increased 
revenues. Nonetheless, the one time increased costs associated 
with the initial switch to traps with the new type of panel will at 
least partially offset the benefits that may be associated with 
this measure. These costs have not been estimated at this time but 
the costs not only should be small, but the impact will probably be 
minimal. This is because it is expected that the fishermen would 
make the change during normal trap repairs or would incorporate the 
change into replacement traps at essentially no additional cost as 
compared with the costs of making the current openings. 

Consumer surplus is expected to be greater with this measure 
because a larger poundage of fish purchased at roughly unchanged 
prices (recall the discussion that supplies are not expected to 
increase enough to materially affect prices). The recreational 
surplus is also expected to increase based on the usual assumption 
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that the availability of larger numbers of fish provides increased 
fishermen satisfaction and hence larger benefits from any given 
level of fishing effort. 

If the fastener materials mentioned in the measure (jute and wire) 
will not deteriorate at a rate that is sufficient to make the 
escape panel effective, then the portion of the measure that 
relates to escape panels must be rejected on economic grounds 
because there will be no benefits but the costs of implementing and 
enforcing the measure will be incurred. The evidence seems to show 
that the jute fastener may be effectiVe, while the steel wire 
fastener will not be effective, especially if the trap construction 
incorporates the use of an anode. There is an additional 
consideration that if jute is used, then the fishermen will be 
encouraged to fish traps in a more timely fashion and will be 
encouraged to change the jute fastener material since it will be 
SUbject to deterioration and could result in a loss of the catch. 

~he predicted economic outcome of this measure is positive for the 
mesh size requirement. The RIR further concludes that the portion 
of the measure pertaining to escape panels will provide a net 
national benefit if the measure is modified to allow jute as the 
only allowable fastener material for the escape panels. ' 

~here is one important prOblem that may be relevant. Regarding the 
original assumption about compliance, which was stated earlier in 
the RIR, this measure will pose some enforcement problems since it 
would have to be enforced at sea to some degree. Hence, if the 
level of compliance with this particular measure is sufficiently 
low, it means that a forecast of overall positive changes in net 
national benefit would change to a negative forecast. 

Fejected Measure SA. Require only one escape panel, that should be 
the access door, made of 2-inch square mesh wire fastened with 18 
gauge ungalvanized steel wire and located on one side of the trap. 
The door should be hinged at the bottom and cover an opening of no 
less than 8 x 8 inches. 

All of the discussion about escape panels under Measure S applies 
here. The major difference between the measures is the requirement 
here for one, instead of two escape panels and a requirement for 
ungalvanized wire versus jute. Measure 5 calls for two escape 
panels because it is felt that the ghost-fishing phenomenon is much 
less likely to occur. The reasoning is that a lost trap can rest 
on one escape panel while another is in a position to open after 
the fastener deteriorates. The cost of the one panel measure is 
less than the two panel measure, but the gains from eliminating the 
possibility of ghost-fishing probably outweigh the minor extra 
costs involved. The costs are minor because it would be expected 
that the escape panel would be made from the original wire used in 
the trap construction as allowed by the measure. However, unless 
the jute fastener is utilized, this alternative measure will be not 
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be effective and the RIR determination will be for a negative 
outcome .. To summarize from the discussion of the adopted measure, 
the costs of regulation will be incurred but there will be no 
benefits. 

Rejected Measure 5B. Retain current restrictions for fish-traps 
(status quo). 

The major differences between the status quo and Measure 5 are that 
the no action alternative implies the continued use of jute rather 
than a jute/wire measure and that the escape panel placements 
differ. Regarding the jute versus wire fasteners, the analysis of 
Measure 5 indicated that if wire is allowed, then the measure has 
a negative economic outcome. Regarding the placement of escape 
panels, Measure 5 requires the use of two escape panels that can be 
located on any two sides of the trap (except top, bottom and the 
side containing the funnel) and the no action requirement is for 
the two panels that must be placed on opposite sides of the trap. 
The new measure incorporates fishermen's testimony that the 
opposite side requirement can result in a situation whereby the 
bridle is opposite one of the panels and the weight of fish can 
cause the opposite panel to open and allow the release of some or 
all of the catch. 

Assuming that Measure 5 is altered to al101o/ jute as the only 
fastener material, Measure 5 is superior to the no action 
alternative. Conversely, if ungalvanized wire is allowed as a 
fastener, the no action alternative is superior. This is because 
the benefits, that derive from the ability of the escape panels to 
open after a reasonable period of soak time, lo/i11 be lost but the 
costs of management and trap conversion would still be incurred. 
Further, this loss of benefits would be expected to be greater than 
the increase in benefits that come from the provision of Measure 5 
allowing the escape panels to be on adjacent, rather than opposite, 
sides of the trap. 

Adopted Measure 6. Prohibit the harvest or possession of jewfish 
(Epinephelus itaiara) in ~aters around Puerto Rico and the U.S. 
Virgin Islands. 

Since landings of jewfish have not been specifically reported by 
Puerto Rico since at least 1980 and since there are very few 
biological samples of jewfish from either Puerto Rico or the U.S. 
Virgin Islands, it is clear that catches of jewfish have been small 
for several years. 

A total closure can be viewed as extreme, but if the current value 
of producer surplus, consumer surplus and recreational surplus is 
essentially nil because landings ara very low, then at worst the 
measure results in negative economic consequences that can be 
expressed as the government costs associated with implementing the 
measure. If a cessation of the apparently very small landings Io/ill 
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result in a biological recovery necessary to open the fishery, then 
the value of the resulting catch would probably exceed the costs of 
management and the economic outcome would be positive. It is noted 
that a total ban on the take of jewfish in the southeastern U.S. 
has been implemented. In that case the RIR analysis deter.mined 
that the non-consumptive value associated with the viewing of 
jewfish was found to exceed the value lost by commercial and 
recreational fishermen and consumers. On this point, values 
associated with viewing in the waters off Puerto Rico and the U.S. 
Virgin Islands are unknown. 

Since so little information on jewfish is available, the RIR cannot 
be definitive on the economic outcome of this measure. However, 
the magnitude of any change in net benefit will be small and 
probably positive. 

f) , 

Rejected Measure 61\. Allow the unrestricted harvest of jewfish ~ .. 
(status quo). 

Refer to the discussion of Measure 6. Biological information is 
needed to forecast any economic benefits that may derive from this 
measure. 

Adopted Measure 7. Prohibit the harvest and possession of certain 
species used in the marine aquarium trade. 

The measure specifically identifies the species that are to 
affected. Two species that are currently managed by the FMP and 
need protection as juveniles are the red hind and mutton snapper. 
Seahorses are included because they are considered to be rare. 
Finally, three species of butterfly fishes are included because they 
do not survive well in captivity. 

In an attempt to determine the possible impact of these 
prohibitions on harvest, work conducted by Sadovy, 1991 was 
utilized. As a part of the research to characterize the aquarium 
fish trade, Sadovy selected shipping lists for a non-random sample 
of species to be exported and recorded the numbers of animals by 
species and price. Of a total of 30,619 individual animals in this 
sample, there were no red hind or mutton snapper and there were 23 
seahorses (price not recorded). There were 502 butterflyfish that 
may have been among the species affected and their prices ranged 
from $1.75 to $9.00. In total, 525 or 1.7. percent of that 
particular sample would have been prohibited from harvest and sale. 
since the prices of these species are somewhat higher than the 
average price of other species being exported, it is concluded that 
about 2-3 percent of the value of the current harvest of aquarium 
fishes will be affected by the measure. While the total harvest is 
unknown, an annual total of over 160,000 individual animals was 
estimated as being exported via the San Juan airport (Sadovy, 
1991). Using the same percentages as found in the sample, this 
implies that a minimum of about 2700 animals worth in the range of 
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$9,000 .... ould be excluded from the export trade. Since SadoV)t 
believes that the actual sale is much higher than the estimate of 
shipments from the San Juan airport, the loss'in value shown above 
is truly a minimum estimate. Whatever the loss in sales value 
happens to be, in net national benefit terms the value lost .... ould 
be some fraction of the loss in sales value (but this cannot be 
calculated in the absence of data on the cost of production and the 
demand framework involved). 

The RIR determination is that there will be some loss of net 
national benefits associated with this measure and there .... ill be 
costs associated with implementing and enforcing the measure. On 
the side of benefits, there is no information on that to base any 
conclusions on the value of protecting these speci~s. There .... ill 
clearly be some benefits in terms of additional non-use value of 
viewing the larger concentrations of these species, but this value 
cannot be quantified. As has been demonstrated, the magnitude of 
the losses is small and since the value of the benefits cannot be 
calculated, the RIR conclusion is that the change in net national 
benefits related to this measure cannot be forecast. Regardless of 
the direction of the change, it will be small. 

Rejected Measure 7A. Only harvest and possession prohibitions-on 
food species and those protected by ancillary restr.ictions would 
apply to marine aquarium trade (status quo). 

This measure is currently interpreted to apply only to Nassau 
grouper that has an existing harvesting prohibition per the FMP and 
to jewfish, .... hich may undergo a harvest prohibition if Measure 6 of 
this amendment is adopted. Since neither of these species seems to 
enter the aquarium trade at present, and since this is essentially 
the status quo (if it is assumed that Measure 5 is adopted), there 
is no economic effect forecast. 

Adopted Measure 8. Closure of additional red hind aggregation 
areas during the December through February spawning season. 

A spawning aggregation area has been identified in the EEZ off the 
.... est end of Puerto Rico. The area lies to the west of Tourmaline 
buoy, west of Mayaquez, Puerto Rico. The best Known location, 
based on historic productivity, covers an area of approximately 3 
x 5 miles. The area is bounded by rhumb lines connecting the 
following points (see Fig. 1, in Appendix I of the amendment): 

Point Latitude Nt Longitude W, 

A 18°11 ' 67°25.5' 
B 18°11' 67°20.4' 
C 18°8' 67°20.4 ' 
D 18°8' 67°25.5' 
A 18°11' 67°25.5' 
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Another red hind spawning aggregation area has been identified in 
'the EEZ east of st. Croix, U.s. Virgin Islands, at the extreme 
eastern end of Lang Bank. The area is bounded by rhumb lines 
connecting the following points (see Fig. 2 in the amendment): 

Point Latitude N. LongitUde W. 

A 17°50.2' 64°27.9' 
B 17°50.1' 64°26.1' 
C 17°49.2' 64°25.8' 
D 17°48.6' 64°25.8' 
E 17°48.1' 64°26.1' 
F 17°47.5' 64°26.9' 

The analysis of this measure is based on the assumption that the 
Council proposes to eliminate All fishing effort from these areas 
during the period of the closure. This would mean the exclusion of 
all commercial and recreational effort including trolling and spear 
fishing, 

This measure provides several potential areas of benefits in the 
form of increased surpluses for producers, consumers ~d 
recreational fishermen. It could also produce less desirable side 
effects that can offset at least part of the potential gains. The 
various potential gains and losses will probably result in a net 
economic benefit from this measure as discussed below. 

The proposed closure of these two red hind spawning areas is a 
'classic example of foregoing short-term losses in producer and 

consumer surplus in exchange for stock rebuilding that provides for 
larger catches in the future. In such a scenario, it can be a 
fairly straightforward process to determine the direction, if not 
the magnitude of the change in net national benefits that is 
expected. This can be done if there is any information available 
on short-term harvesting profits (used as a rough estimate of 
producer surplus under some assumption of heterogenous firms), some 
estimate of any predicted change in consumer surplus and an 
estimate of consumer surplus associated with recreational fishing 
trips. Then, with some information on the future yield stream, the 
discounted value of the lIurplus streams can be estimated and 
compared with the short-term losses. However, in the case of the 
fisheries under discussion, there ill no good information on the 
current levels or values of catches so the process cannot be 
followed. Furthermore, this case is somewhat more comp! icated than 
the normal case since the measure calls for a cessa~ion of all 
recreational and commercial fishing activities for all species in 
the closure area. Hence there is a wider class of both benefits 
and costs (short-term losses) associated with this type of spawning 
area and these are discussed in the following paragraphs. 
Regardless of the complicating factors that preclude even a crude 
quantitative'analysis, the available evidence on virtually all the 
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species affected by the measure indicates that they are overfished 
and several, including red hind, are under a defined rebuilding 
program at the present time. The proposed spawning closure is 
designed to aid the rebuilding process and return some fishery 
value that has been lost via open-access fishing for a prolonged 
period of time. 

Although the proposed measure is directed specifically at recovery 
of the red hind stock, there are obvious implications for all the 
species in the shallow-water FHP as well as for lobsters and 
pelagic finfish that are present in the area during the closure 
period. In addition, a closure implies if there is any existing 
cryptic mortality of released juveniles of red hind and other 
species, then it will be eliminated. 

There is a body of thought that fishing on spawning aggregations 
may reduce spawning capability to a degree that exceeds the effect 
of removing the spawners. This effect is thought to result from a 
disruption of the species social structure (Shapiro, et al., in 
press) and would indicate that any given nWllber of females of 
spawning age taken during spawning times would be less valuable 
than an equal nWllber of females taken during non-spawning periods. 

--
Although the present amendl!lent does not contain details on the 
importance of these red hind spawning areas, 1. e., there is no 
description of the percent of spawners represented by these 
aggregations or where the potential new recruits eventually go, 
there appears to be some level of agreement among those with 
knowledge of the fishery that these closures will almost surely 
result in a trend toward some stock recovery or at least a slowing 
of the present rate of stock decline. This should lead to benefits 
from the closures, even if total fishing effort does not change. 
The reason that total effort may not change is that fishermen may 
elect to fish adjacent areas. Even if this occurs additional 
effort in other areas may not significantly alter the total catch 
of fish because the present level of effort may be so high that 
increases (or decreases) in' effort will not affect the total catch. 

The possible relocation of effort just alluded to does have 
potential adverse consequences that are not related to the total 
fish catch. One consequence i. that any potential gains from 
reduced mortality of undersized fish in the spawning closure areas 
will be offset by increased juvenile mortality in other areas. A 
second possible problem is that the fishermen may have knowledge of 
"second-best" spawning aggregations and the effort previously 
devoted to fishing on the spawning aggregations referenced in the 
measure may simply be relocated to other spawning aggregations. If 
this happens, then most of the potential benefits from the closure 
will be lost due to "damage" to these other concentrations of red 
hind spawners • 
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Regardless ot potential adverse consequences ot the relocation ot 
tishing ettort, there appears to be some consensus that there are 
biological benetits ot some sort that derive trom allowing a "rest 
period" for any heavily tished area. Although this concept is not 
well articulated or quantified in the literature, this IRFA/RIR 
assumes that such an effect exists and will not be offset by 
relocation of etfort to other areas since the other areas are 
already "stressed" by the present level ot effort. It this 
biological benefit actually exists, the effect should eventually 
translate into net positive economic benefits in terms of increases 
in producer, consumer and recreational surpluses. 

These benefits (to the extent that they would actually be realized 
via state-federal cooperation and compliance with fishing 
regulations) should be more lasting than potential benefits from 
measures such as escape panel restrictions or other measures to 
regulate fishing gear. The reason for this is because even if 
increased overall benefits from this measure eventually attract new 
effort into the fishery, some of the benefits are described as 
being independent of total fishing effort. 

This analysis assumes that the closures will not be so extensive as 
to halt all capture (for commercial and recreational purposes)~of 
all species from a major portion ot the waters surrounding Puerto 
Rico and the U.S. Virgin Islands. A total closure of all waters 
for a 2 1/2 month period during the height of the tourist seasons 
would Undoubtedly cause major disruptions in commerce related to 
both commercial and recreational fishing. The temporary 
dislocation of the small firms involved would probably create the 
need for government expenditures that may exceed the expected 
economic benefits related to stock recovery. 

This is one of the measures in the amendment which will create 
additional enforcement costs. section VII of this RIR provides 
details on the enforcement costs, but to summarize, the annual 
total cost of enforcing three spawning closures is $39,000. Since 
this measure covers two ~f the Closures, the annual enforcement 
cost is estimated at $26,000. 

I 
( 

I 
u 

considering all positive and negative influences on net national l 
benefits discussed in this section, the RIR concludes that the 
imposition of these two spawning area closures for red hind is 
expected to result in a long-term increase in net national benefits 
that exceeds the expected short-term losses. 

Reiected Measure SA. Status quo. 

Amendment One to the FMP contained an RIR analysis that predicted 
a positive economic outcome if other red hind spawning aggregations 
were described and closed. Since there is no new information to 
the contrary, the expected economic outcome of this no action 
measure is negative relative to the measure adopted by the Council. 
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Adopted Measure 9. Prohibit the harvest ~f mutton snapper 
(Lutianus anal is) in a spawning aggregation area off St. Croix from 
March through June of each year. 

As with the proposal for the red hind closures, the effect Qt the 
measure is to eliminate all fishing in the area for the time shown. 
The spawning area is bounded by rhumb lines connecting the 
following points (see Fig. 3, Appendix I in the amendment): 

Point 

A 
B 
C 
o 
A 

Latitude N. 

17°3.7 • 9 I 
17°38.2 ' 
17°38.3' 
17°38.1' 
17°37.9' 

Longitude W. 

64°52.6' 
64°52.1' 
64°51.8 ' 
64°51.4 ' 
64°52.6' 

There is more data available to document fishing pressure in this 
area as opposed to the red hind areas covered by Measure 8. In 
particular, a 20-year fishing history indicates that CPUE has 
declined from over 500 pounds/trip to less than 100 pounds/trip-for 
highliner vessels. Further the average size of mutton snapper 
taken from the spawning aggregation has decreased from over 10 
pounds to five pounds and total effort has increased. This 
information provides good evidence of an overfished stock and 
mutton snapper is one of the species undergoing a rebuilding 
schedule under the FMP. 

There will be annual enforcement costs of $13,000 for this measure. 
Refer to discussion of Measure 8. 

A great deal of the discussion of Measure 8 applies here. 
Particularly in view of the biological evidence that indicates the 
possibility to rebuild the stock and regain lost values, this 
measure is fully expected. to have a positive economic impact. 

Rejected Measure 9A. Status quo. 

See the discussion of Measure 9. The status quo will not have 
positive net national benefits relative to the proposed measure. 
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VII. MANAGEMENT COSTS 

The RIR discussion of various of the measures being considered 
included some estimates of management costs and the reader is 
referred to those discussions as appropriate. Major categori~s of 
management costs typically include administrative costs incurred by 
the Council and NMFS, enforcement costs borne by the states, NMFS 
and Coast Guard, public burden costs associated with data 
collection and costs of developing and maintaining permits and data 
collection systems. In the case of this amendment there are no 
measures that mandate permits or directly create changes in data 
collection, so there are no costs associated with such items. 

The Caribbean Fishery Management Council has provided detailed 
information on .their administrative costs broken down into the 
categories as shown below. 

Costs Belated to Full Council and Council Committee 

Estimated Cost of council Members Compensation 
for One Council Meeting1 

Estimated cost of Travel Expenses for Council 
Members to One Council Meeting2 

Estimated Cost of Compensation and Travel Expenses 
for One Council Meeting 

$4,549.00 

3.430.00 

7,979.00 

The Council Meetings are estimated to last l6 hours. The Council 
devoted an average of 5.56 hours3 per meeting to the development 
of the Second Amendment to the Shallow-Water Reef Fish FMP from the 
Seventy-first meeting to the seventy-seventh meeting. 

! 

r 

Estimated Total Cost for Council and mp COlDlDittee Meetings [) 

5.56 hours divided by l6 hours - 34.7' 
$7,979 x 34.7' x 9 meetings - $24,918 

lBased on the average of daily compensation for the years 
1992, l~92 and 1993. 

2Based on the average of Per Diem Cost for the years 1991, 
1992 and 1993. 

lBased on the total estimated hours devoted during Council 
Meetings and Shallow-Water FMP Committee Meetings divided I:!r tte 
number of events. Refer to List of activities 
associated to the Development of the Second Amendment. 

'. 
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Council staff Time 

It is estimated that the Executive Director devoted 10\ of his time 
during the period 1991-1993, and the Fishery Biologist devoted 50\ 
of her time during the period 1992-1993 to the development of the 
Second Amendment to the Shallow-Water Reef Fish FMP. 

Estimated Cost for the Period - Executive Director 
Estimated Cost for the Period - Fishery Biologist 

Estimated Cost for Staff 

costs for Public Hearings 

$14,735 
24,029 

$38,764 

Public Hearings were held on June 10-13, 1991 in Mayaguez and 
Fajardo, Puerto Rico and in St. Croix, st. Thomas, USVI 

Estimated Council Members compensation 
1 Member x 1 day x 4 Public Hearings 
Estimated Travel Expenses - Council Member(s) 1 
Estimated Travel Expenses - Staff Member (s) 2 
Conference Room Fees 

$1,300 
400 
800 
200 -

Additional hearings on the amendment and DSEIS were held 
December 21-30, 1992 in Lajas, Cabo Rojo and Fajardo, Puerto 
and in St. Thomas and St. Croix, U.S. Virgin Islands. 

frol:) 
Rico 

Estimated Council Members Compensation 
1 Member x 1 day x 5 Public Hearings 
Travel Expenses - 1 Council Member 
Travel Expenses - Staff Members (2) 

Estimated Cost for Public Hearings 

$1,625 
300 
600 

$5,450 

Scientific and Statistical Committee and Advisory Panel Meetings 

The Scientific and Statistical Committee and the Advisory Panel 
Meetings were held on March 10-11, 1992 in San Juan, P.R. The 
members of these advisory bodies to the Council do not receive 
compensation. However, they are reimbursed for their travel 
expenses. There ",ere three (3) SSC Members traveling from the U. S, 
and the rest from Puerto Rico and from the USVI. The AP members 
",ere traveling from Puerto Rico and from the U.S. Virgin Islands. 
Travel expenses for members traveling from the U.S. are estimated 
in $1,050 per member/per meeting, and travel expenses of the 
members traveling from P.R. and USVI are estimated in $175 per 
member/per meeting. 

Estimated Travel Expenses of SSC Members from U.S. 
Estimated Travel Expenses of SSC Members from PR 
and USVI 
Estimated Travel Expenses of AP Members 
Estimated Cost for SSC and AP Members 

23 

$3,150 

875 
1,750 
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Summary of Estimated Caribbean Council Costs 

Estimated Cost for Council and FMP Committee Meetings 
Estimated Cost for Staff 
Estimated Cost for Public Hearings 
Estimated Cost for SSC and AP Meetings 

Total Estimated Council Cost for the Dev'elopment of the 
Second Amendment to the ShallOW-Water FMP 

$24,918 
38,764 
5,450 
5.775 

$77,607 

The NMFS incurred administrative costa during the development of 
the amendment and these costs are as follows. 

NMFS Staff Time 

Fisheries Management Division 
Permits and Regulations Branch 
Economics and Trade Analysis Division 

Printing and Duplication (Time and Material) 

Travel to Meetings 

$12,500 
1,000 
4,800 

$ 1,500 

$ 2,800 

Total NMFS Cost $22,600 

There IoIill be additional enforcement costs· associated IoIith the 
establishment of spalolDing area closures for red hind and mutton 
snapper. The balance of the new measures contained in this 
amendment are not expected to create additional enforcement costs 
since the nelol regulations IoIill be enforced by existing patrols and 
on-shore efforts. 

Enforcement Costs 

National Marine Fisheries Service 
U.S. Coast Guard 
Commonlolealth of Puerto Rico 
U.S. Virgin Islands 

Total Enforcement Cost 

Cost of Public Burden for Reporting 

Cost of Permits and Data Collection 

SlJ1:!1:!ARY OF COSTS OF lJ1ENPMEHT 

Caribbean Fishery Management Council (One-time) 
NMFS Administrative (One-time) 
Enforcement (Annual) 
Public Burden 
Permits and Data Collection 

Total 
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$10,000 
14,000 
5,000 

10.000 
$3',000 

None 

None 

$77,607 
22,600 
39,000 

None 
None 

$13t,207 
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VIII. SUKKABI or IMPACTS or MANAGEMENT HEASORES 

Table 2 follows and shows a summary of the effects on net national 
benefits that flow from this amendment. As explained in the 
section describing the analytical approach used in the RIR, most of 
the effects are described in terms of direction of change and it 
can be noted that in some cases there is no enough information 
available to make even this type of determination. This is the 
case tor 3 of the 21 adopted and rejected measures in the 
amendment. Regarding those adopted measures for which a 
determination was possible, all are positive (not including no 
change for the status quo measures) except tor the adopted measure 
which proposes to restrict the use ot barrier nets and small mesh 
traps for the collection of aquarium fish. 

" 
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TAaL~ 2. 

SUMMARY OF LONG-TERM NET ECONOMIC BENEFIT FROM PREFERRED AND ALTERNATIVE MEASURES' 

PRODUCER CONSUMER RECREATIONAL PUBLIC/PRIVATE NET ECONOMIC 
MEASURE SURPLUS SURPLUS SURPLUS COSTS BENEFITS 

1 Manage deep-water 
species by Small 
amendment positive positive Positive $11,000 positive 

1" Do not manage 
deep-water species No Change No Change No change None No Change 

18 Develop FHP 
for deep-water Small Smaller than 
species positive positive Positive $100,000 Measure 1 

2 Hanage aquarium 
fishes by Small Small Small 
amendment Positive positive Positive $33,000 Positive 

2" Develop FMP 
tor aquarium fishes positive positive positive $100,000 Negative 

28 Do not manage 
aquarium fishes No Change No Change No Change None No Change 

Small 
J Retitle FMP positive No Change No Change Small Cost No Change 

J" Do nn! , etitle Small Small 
FMP Negative No Change No Change None Negative 

4 Restrict gear 
for collecting 
fishes Negative Negative No Change $11,000 Negative 

• 
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TABLE 2. (cont'd) 

MEASURE 

4A Status quo on 
gear for collect
ing aquarium 
fishes 

5 After trap 
construction 
requirements 

SA Require only 
one escape panel 
for traps 

6 Prohibit 
harvest of 
jewUsh 

6A 00 not 
prohibit harvest 
of jewfish 

7 prohibit 
harvest of 
certain aquarium 
fishes 

PRODUCER CONSUMER RECREATIONAL 
SURPLUS SURPLUS SURPLUS 

No Change No Change No Change 

Positive positive Positive 

Negative Negative Negative 

Unknown Unknown Unknown 

No Change No Change No Change 

Unknown 
(Silall) 

Unknown 
(Small) 

Positive 

7A No additional 
measures to restrict 
take of aquarium 
fishes No Change No Change No Change 

8 Close two red 

27 

PUBLIC/PRIVATE NET ECONOMIC 
COSTS BENEFITS 

None 

$11,000 

$11,000 

$11,000 

None 

$11,000 

None 

No Change 

positive 

Negative 

Unknown 

Unknown 

Unknown 
(Small) 

No Change 
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TABLE 2. (cont'd) 

MEASURE 

8 Close two red 
hind spawning 
areas 

81. 00 not close 

PRODUCER CONSUMER RECREATIONAL 
SURPLUS SURPLUS SURPLUS 

Positive positive Positive 

red hind areas No Change No change No change 
TABLE 2. (cont'd) 

9 Close a mutton 
snapper spawning 
area 

91. 00 not close 
mutton snapper 
area 

positive .Positive positive 

No Change No Change No Change 

PUBLIC/PRIVATE NET ECONOMIC 
COSTS BENEFITS 

$37,000 Positive 

None No Change 

$24,000 Positive 

None No Change 

* NOTE: In the case of status quo measure, the RIR discussion gives net economic benefits 
relative to taking action. For example, if the adopted measure gives positive net benefit 
changes, the rejected status quo measure is describert as having a negative net national 
benefit relative to the adopted measure. Also not that the summary table does not 
reference short-tera losses and for those rebuilding measures which would have obvious 
short-tera 10ss8s, a positive finding means that the long-term gains from rebuilding are 
expected to exceed the short-term losses. 
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IX. INITIAL REGULATORY FLEXIBILITY ANALYSIS 

The Regulatory Flexibility Act requires a determination as to 
whether or not a proposed rule has a significant impact on a 
sUbstantial number of small entities. If the rule does have this 
impact then an Initial Regulatory Flexibility Analysis (IFRA) has 
to be completed for public comment. The IRFA becomes final after 
the public comments have been addressed. If the proposed rule 
does not meet the criteria for "substantial number" and 
"significant impact," then a certification to this effect must be 
prepared. The determinations for this amendment are based 
largely on the RIR which should be read in conjunction with the 
IRFA. In addition, the Social Impact Assessment (Appendix IV) 
source document contains an extensive demographic and 
ethnographic profile of the fishermen affected by the amendment. 

For this proposed rule the "substantial number" part of the 
determination will hold because most of the 1500-2000 small firms 
operating in u.s. caribbean waters will be affected by the 
combination of measures to regulate deep-water species, to create 
spawning closures, to regulate the taking of aquarium fishes and 
to revise trap construction requirements. The outcome of 
"significant impact" is less clear but can be triggered by any-of 
these conditions. 

The regulations are likely to result in a reduction in 
annual gross revenues by more than 5 percent. 

Annual compliance costs (annualized capital, operating, 
reporting, etc.) increase total costs of production for 
small entities by more than 5 percent. 

compliance costs as a percent of sales for small entities 
are at least 10 percent higher than compliance costs as a 
percent of sales for large entities. 

Capital costs of comp'liance represent a significant portion 
of capital available to small entities, considering internal 
cash flow and external financing capabilities. 

The requirements of the regulation are likely to result in a 
number of the small entities affected being'forced to cease 
business operations. This number is not precisely defined 
by SBA but a "rule of thumb" to trigger this criterion would 
be two percent of the small entities affected. 

Although the RIR does not quantify the short term reduction in 
catches that are necessary to provide for stock recovery and 
subsequent economic gains, the first criterion of a 5 percent 
reduction in gross revenues will be met via the combination of 
spawning closures, escape panel provisions and ban on the take of 
certain aquarium fishes. In fact, if there is not at least a 5 
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percent short-term reduction in take, there is almost no chance 
that the rebuilding goals of this amendment can be met. The 
other four criteria dealing with compliance costs and the number 
of small businesses which may be forced to cease operations will 
probably not be met. Nonetheless, aince the first criterion is 
met and since there will be some compliance costs involved for 
trap replacement/reconstruction, an IFRA ia required. 

Explanation of WhY the Action is Being Considered: Refer to RIR. 

Objectives and Legal Basis for the Rule" Refer to RIR 
objectives. The Magnuson Fishery Conservation and Management Act 
of 1976 provides the legal basis for the rule. 

Identification of Alternatives: Refer to RIR. 

Demographic Analysis: Complete information is contained in the 
SIA. One of the major findings of the SIA is that the fishermen 
are generally part-time, can move from fishery to fishery as the 
occasion warrants and can even pursue another means of livelihood 
for short periods of time. While this will tend to ameliorate 
the individual income effects of these new regulations, the 
transfer of effort to other fisheries, if persistent, will 
eventually lead to the need for additional regulations in the 
alternate fisheries. Another major finding of the SIA is that 
the required fish trap modifications will not tend to eliminate 
part-time trap fishermen because even if most trap fishermen are 
part-time they tend to be persistent in their commitment to 
trapping. The SIA does point out that some marginal trappers 
could be forced into other fisheries, but this is probably more 
an economic rather than a social phenomenon. A final major 
finding of the SIA is while the spawning restrictions will not 
have a great effect on the fishermen because the resource is 
already depleted, there is no specific social information that 
can be directly related to the spawning closures. 

Cost Analvsis: Refer to RIR and specifically to section VIII 
(Summary of Impacts of Management Measures). 

Competitive Effects Analysis: The industry is composed entirely 
of small businesses (harvesters, processors and charter boat 
operations). Since no large businesses are involved, there are 
no disproportional small vs. large business effects. 

Identification of overlapping Regulations: The amendment and the 
RIR carefully document the need to eliminate the possibility of 
conflicting or overlapping regulations promulgated by PUerto Rico 
or the U.S. Virgin Islands. In fact, the RIR specifically 
emphasizes that unless the corresponding state regulations are 
compatible, then there will be no benefits from management. It 
is understood that the two state-level governments involved will 
indeed pass compatible regulations as necessary. Since there is 
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no foreign fishing involved and no other governmental entities 
with regulatory power, it is aSHumed that there will be 
essentially no overlapping regulations. 

X. OTHER POSSIBLE ACTIONS 

This RIR points out that the proposed set of measures do not 
provide for continuing long term benefits except for certain 
types of reg,ulatioM. The reason rHscussed in the IRFA/RIR is 
summarized bIT stating that stock recovery tends to lead to an 
increase in the total amount. of: fishing effort and this in turn 
leads to II dissipation of the benefits from the original 
manage:::c::t IIc:tions. This outcome will not occur if proposec;! 
management rules are considere~ to be'in effect long enough to 
realize the stock recovery and associ~ted economic benefits but 
not long enough to allow the addition of II significant amount of 
new effort. In other words, if these measures can be considered 
as interim, then the identified benefits can be realized. 

One problem with interim restrictions that provide benefits for 
some pariod of years put do not provide for effort controls is
that the next set of rules has to be more restrictive if 
continuing benefits are to occur. This phenomenon is showing up 
in both of the U. S. mainland snappcr/qrouper fishe:des. Both of 
the mainland councils have FMP's for these fisheries and both 
Councils have a continuing history of formulatinq more 
restrictive rules. 

Even though the class of alternatives involvinq limited entry, 
limited access or limited effort has been widely discussed for 
the Caribbean fiSheries for a number of years, this discussion 
probably has to continue. There simply are no other lonq term 
types of alternatives that can be seen to resolve the problems 
associated w~th overfishinq in shallow-water reeffish 
environment'i. The notion o~ 51)me form of limited entry clearly 
has a host, .,f stumbling blocks in the soc;,o-poli tj cal arena and 
that prot~~ly accounts for.~he reason that limite~ entry 
discussions have only recently ;:"esulted in implementation of 
limited access systems under the Magnuson Act. Ao examples of 
recent actions along this line, t~e South Atlantic Council,' 
recently implemented an individual' transferrable quota (ITQ) 
system for the wreckfish fishery and the Gulf of Mexico Council 
is seriQusly considering an ~"TQ system for the red snapper 
fishery. 
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SOURCE DOCUMENT OF THE 
SOCIAL IMPACT ASSESSMENT 

FOR THE QUEEN CONCH, SHALLOW-WATER
REEFFISH AND CORAL 

FISHERY MANAGEMENT PLANS 

INTRODUCTION 

This document presents a social impact evaluation of three fisheries of Puerto 

Rico and the United States Virgin Island, managed by the Caribbean Fishery 

Management Council. The Council contracted this report to provide information 

required by the last amendment to the Magnuson Fishery Conservation and 

Management Act. 

Different from the standard procedure in Social Impact Assessment (SIA). this 

document is fundamentally based on past research, and does not entail research done 

on the the specific fisheries affected by the Fishery Management Plans (FMPsl that 

require the information. These are: the Queen Conch, Shallow-Water Reeffish and the 

Coral Fishery Management Plans. Specific gears affected are: traps and diving. 

However, this report is based on original research; most of which was conducted by 

the author and his associates over the last 12 years. 

Most of the materials and data sources employed in this report are derived from 

unpublished manuscripts and reports. Published materials are, of course, used in the 

preparation of this assessment. Results and projections of research in progress are 

also used In this document. Data on Life History of the fishermen, and Gill Net 

fishermen are preliminary results of analyses in progress. Information micro-levels of 

social analyses (households, production units (boats, gear and crewl, communities. 

fishermen associations) ara based on ethnographic materials, published reports and 

articles, as well as from unpublishad reports dona by our students on different areas 

of the Island of Puerto Rico. The information provided here also employs data from the 

CFMC, field notes, and notes from meetings and conferences in which the fishermen 

and the researchers have participated. 



This report covers both Puerto Rico and the U.S.V.I., but the bulk of the social. 

economic and cultural information comes from the former. The lack of social 

documentation oli the USVI fisheries is one of the difficulties end gaps in the social 

information available to the Caribbean Fishery Management Council. This report 

identifies such gaps in information and points at areas of research that need to be 

r 

covered in order to enhance the quality of the "socioeconomic" information needed h 

to elaborate management plans, and for the decision making process. 

The Source Document and each Social Impact Assessment have been prepared 

according to the guidelines distributed by NMFS, and written by Peter Fricke. Fricke 

has establish.ed that an appropriate SIA covers four basic aspects of the fishery; (1) 

Participation in the Fishery, (2) History, (3) Economics of the Fishery, and (4) Cultural 

and Social Aspects of the Fishery. This document is organized in the following 

manner; Section 1 A Note on Caribbean Fishermen and Fisheries Development, / 

Section 2 The Fishermen of Puerto Rico, Section 3 The Fishermen of the United 

States Virgin Islands, Section 4 Fishing and Labor in Puerto Rico: Historical and 

Contemporary Perspectives of a Fundamental Concern in Management and Section 

5 Key Issues in Fishery Resource Management in Puerto Rico and the U"ited States 

Virgin Islands. These sections comprise the SOURCE DOCUMENT for the three 

management plans under assessment. Every major heading (underlined) in each 

section is numbered. The information provided in the document is the basic 

socioeconomic information needed in the understanding of the said fisheries, but with 

emphasiS on the shallow-water' reeffish fishery, and pertinent information. as 

available, to the Conch and Coral FMPs. 

The SOURCE DOCUMENT is followed by three (3) Social Impact Assessments: 

SIA 1: SHALLOW-WATER REEFFISH FISHERY, SIA 2, CONCH FiSHERY and SIA 3, 

CORAL FISHERY. Each SIA has information on (1) Participation in the Fishery, (2) 

History, (3) Economics of the Fishery, end (4) Cultural and Social Aspects of the 

fishery. The information provided in each SIA is either presented anew (in reference 

to the data featured in the SOURCE DOCUMENT) or referenced from the document 

by number of section, major heading and page. The SIA includes a presentation of 
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the basic management measures considered. and the probable social end cultural 

scenarios expected from the approval and anforcement of the measurements. The 

SIA ends with recommendations to improve the social and cultural data needed for the 

fishery. 

Following Fricke's (1992) recommendations, this document presents a holistic 

approach to the process of social impact assessment. This report emphasizes the 

historical role of fishermen in the societies under study. It Is a basic argument of this 

report, that in order to manage the ,fishery resources, one has to understand the 

historical process by which fishermen, as a class of producers, are 'inserted in these 

societies. 

Fishermen are not part of a completely isolated social group, but an integral part 

of the sociopolitical and economic process. Thus, there is a close relationship 

between the macro economic and social processes. and the behavior. attitudes and 

practices of the fishermen of these islands. These fishermen are also part of a 

regional culture. and must be also understood in that context. The fishermen from 

Puerto Rico and from the U.S. Virgin Islands are, in essence. Caribbean fishermen. 

thus sharing social. cultural and occupational traits with their regional counterparts, 

In the social sciences. as well as in resource management, there is the tendency 

to look at the aggregation of the individual traits of the resource users. as a step to 

produce a socioeconomic profile of that "clientele". Most reports and studies cited 

here use that approach in the understanding of fishermen. Needless to say, such 

information is valuable since it provides us with an accurate picture or portrait of a 

group of individuals at an specific moment in time. However. in this report I also 

include qualitative (ethnographic) and historical information that allows the manager 

to view and assess the participation of fishermen in 8 dynamic perspective, and 

stemming from a complex social and cultural context. What this means is that in 

addition to the percentages on social characteristics and patterns of resource 

utilization, this study provides depictions arid analyses of social relations, cultural 

practices, the role of households and kinship In the fishing activities, the themes of 

the fishermen's discourse, their lifetime trajectories as related to labor and to fishing. 
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and their views and praxis of the political process. " All "these aspects of the 

pal1icipation of fishermen in the local fisheries are discussed from a historical 

perspective. That is, analyzing the sociocultural aspects of the fishermen, in reference 

to the complexity of political and economic processes of the society at large, and such 

eftol1 also include the pervasive process of resource management. Th"is document 

also has an underlying argument that the thorough understanding of the fishermen 

woes must be anchored in the analysis of their partaking in different forms of labor 

pal1icipation in different sectors of the economy, and on a regional Uhe Caribbean) 

and global scale. These aspects of the society and culture of fishermen are used in 

the SIA's to extrapolate on the effects of different management measures. by 

simulating various scenarios. 
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SECTION ONE 

A NOTE ON CARIBBEAN FISHERMEN AND FISHERIES DEVELOPMENT 

The appropriate IIsessment of culture and society of the 
fishermen of Puerto Rico Ind the U.S. Virgin Islands. 
requires the understanding that they Ir. part of the culture 
of the Caribbean fishermen, specially In reference to the 
practice of having In array of occupational Ictlvltles. 
Those Involved In the scientific Ind political process of 
fishery management must be aware that this ·cllent.ele" Is 
part of an economic development process In which the 
state, now managing the resource, have been engaged. on 
a local and regional basis. 

'.1 First: A Definition of Fishermen 

The attempt to define fishermen is a difficult but necessary task. especially in 

the context of tropical fisheries, where diverse telms such as artisanal. small·scale. 

traditional, and semi-commercial are abundant and often used interchangeably (Cordell 

, 989:22). In the Caribbean islands, the term fishermen identifies people that fish 0" 

afull-time, part-time or mixed basis (Adams 1982, Stoffle 1986). Some researchers 

have elaborated on the technical and social heterogeneity of fishermen and its 

consequences; i.e. access to technology and the opportunities for capital 

accumulation (Cecil 1985). However, it still stands as a poorly defined sociological 

category, especially when associated with the phenomenon of social class. Caribbean 

fishermen are often viewed as peasants who occasionally engage in wage labor 

activities to cope with the constraints of household economic pressures (Price 1966. 

Benoist 1972, Poggie 19791. And many do engage in a pattern of varied productive 
'. 

activities, 61 unison or following a seasonal· annual cycle. including wage labor; such 

engagement is labelled in the literature as occupational multiplicity (Comitas 1962. 

Vald~s-Pizzini 1990al. In this model, fishermen become differentiated through 

productive· ecological. seasonal adaptations and their recurrent insertion in wage 

labor, while in community settings they form part of an egalitarian social system. 
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Fishermen-farmers-Iaborers (Stoffle 1986) who utilize the labor arrangements of their 

domestic units for their well being also depend on the state for their sustenance. and 

for the development of infrastructure and capital. This pattern of survival has been 

essential throughout the history of the Caribbean people. 

The societies and economies of the Caribbean have been dominated by the 

presence of the plantations and the baciendas. Originally using slavery and forced 

labor. later proletarians and peasants. these have been key factors in the shaping of 

the history of this archipelago. This history has been characterized by many as one 

of dependency reiations. of underdevelopment, of sociocultural penetration and 

political and military intervention on behalf of the core countries of the world. The 

monocrop orientation of the plantation economy made the whole Caribbean region an 

enclave economic system that provided the Old World with valuable agricultura' 

commodities. 

In this conttlxt fishing was indeed a marginal activity. The consumption of fish. 

so vital in the dietary patterns of the people of the Caribbean from early colonial 

times. was satisfied mostly by imports of salted and dried fish from the European fish 

producers and from Newfoundland (Adams 1983). Thus. the omnipresence of the 

mono crop cultivation system and the availability Qf foodstuffs from foreign markets 

retarded the development of indigenous specialized fishing activities. 

However. fishing was an important economic activity. despite its marginality. 

Fishing. in this area. arose from efforts of peasants and rural workers to complement 

their economic and dietary subsistence. This productive activity became historically 

a source of extra income and proteins for the Caribbean rural folk. As slavery was 

abolished and the demand for sugar production in the world market deClined. a 

fraction of the new classes of peasan~s and rural proletarians began to settle in the 

areas marginal to the plantation fields. mainly In the coastal grounds and in the 

mangrove areas (Price 1966). Most of the labor force in those communities and 

environments in Puerto Rico, as in the rest of the Caribbean. alternated between 

fishing. farming and agricultural work in the fields in order to achieve satisfactory 

Jevels of subsistence. 
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'.2 Fisheries Development in the Caribbean 

. After World War II. most of the countries of the Caribbean initiated diverse 

programs for the development of their fisheries. These were characterized by low 

levels of technology and low production yield and were subsistence oriented. Despite 

the enormous efforts of those countries to raise the standards of the fisheries. they 

are still being defined as artisanal; with only lome limited clusters of commercial and 

industrial fishing enterprises In a few islands. The classification of artisanal. or 

smail-scale. is used to describe those fisheries with the following socioeconomic 

traits: 

, . The fishers are the owners and the operators of the means of production (gears 

and seacrafts); and as independent producers they organize their own pro

ductive activities 

2. The technology employed is simple: small and modest size vessels. inexpenSive, 

manually operated gears, often elaborated by the fishermen or by local 

craftsmen. and fishing is performed in the inshore areas 

3. The catch is sold directly to consumers or to middlemen trading .in the local 

market. rather than to centralized fish markets 

4. Fishing is often a part-time chore. since most of the fishers are also engaged 

in other productive activities. such as agriculture (Adams 1983, 

Berleant-Schiller 1981. Munro and Smith 1983). 

The fisheries development programs in the Caribbean have been designed with 

the intention of making fishing profitable on a large scale. as to supply the local 

market. The expectation is that an appropriate success can also produce for the 

export trade. These development schemes are planned and constructed on the basis 

of the potential of the insular environments; thus any development in the productive 

forces must be closely monitored and ensued in terms of the availability of the marine 

resources. based on the biologists' equations of the fisheries' maximum sustainable 

yield. In the reports of the Caribbean fishery scientists. the insular environments are 

viewed as limited in resources and incapable of sustaining high yields; therefore 

concluding that such condition imposes certain limitations to the development 

potential of the fisheries. 
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In this context. the fisheries are characterized by limitod governmental capital 

investments and the goals of the planners are aimed toward the mechanization and 

modernization of equipment, improvements In the navigation technology and 

refrigeration systems, and rationalization of the marketing techniques. Yet the 

technical innovations can be handled by small work teams with a relatively simple 

division of 'abor. Thus, the fisheries tend to remain artisanal, but featuring higher 

yields due to the mechanization of their technology. 

The aforementioned trend towa.rds in~ensification exemplifies all the Caribbean 

fisheries' development plans. During the last forty years, the countries of the 

Caribbean, advised by experts from Canada, England and the United States. have 

religiously studied the potential of the insular environments, the market potentials and 

the possibility of training fishermen into more rational fishing techniques. 

From 1965 to 1975 the developmental trend was geared toward the capture 

of pelagic species. and demersal fishing in the continental drop-off and the coastal 

shelf. Such plans, inspired to a certain extent by the enormous success of the Cuban 
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fishing fleet. and suggested by the United Nations Special Fund and the projects of i; i 

FAD, intended to improve the past "scant fishery developments" from 1940 to '965 

(Adams' 983). The potential success of those plans, which required large investments 

of capital, were destined to succeed only in those islands with the proper economic 

resources, such as in Puerto Rico. But overall, the success of those plans was limited 

and the focus of their efforts remained in the artisanal fisheries, which only allows 

limited investments. 

Another major deterrent to fishing, according to the fishery scientists, is the 

Jack of a navigational and seafaring tradition among the Caribbean fishermen. 

Therefore, there are scant, or non-existent possibilities for the 'establishment of an 

open sea fishery. Thus the fisheries are condemned to remain Inshore oriented, and 

1heir development limited; In other words: to remain artisana'. The ideas that the 

Caribbean fishermen are afraid of the sea and seafaring, especially the black 

fishermen, 1hat they are Ignorant of navigation and do not have any 'ove or 



understanding of fishing, or a tradition for navigation are common (Su6rez Caabro 

1979, and Adams 1983), 8S well as unfortunate. 

Most of the fishery scientists have failed to give an adequate assessment and 

evaluation of the lack of a seafaring tradition. Even though the arguments described 

above appear constantly in their discourse, the understanding of the Caribbean 

fishermen as being essentially and foremost, tied to the plantation economy or to the 

petty commodity (agricultural) production began with the works of Sidney Mintz (in 

Steward et 81. 1956). However,. It was Lambros Comitas that initiated the 

assessment of fishing production as part of the Caribbean labor reality of occupational 

multiplicity (Comitas 1962), which has become a constant and prolific type of 

research in this area. 

In spite of the major criticisms of the Caribbean development plans for the 

fisheries (Gordon 1981) those schemes have been successful in introducing the 

fishers to modernization, and therefore to the logic and mechanisms of the industria' 

and post-industrial world-economy. The mechanization of the fishing technology, the 

preservation of the catCh. and the rationalization of the market's organization have 

had the effect of stimulating the fishermen to reproduce and buy the mea")s of 

production with the utilization of cash in obtaining products manufactured in the 

industrialized countries. As in any other parts of the world, the process of 

development. leading toward the modernization of the fishing fleet. has also led to a 

constant capitalization of the fleets. and the sustained effort to increase the landings. 

This process is fueled by the creatipn of a demand for the fishery products. as it has 

been the case for Puerto Rico and the U.S. Virgin Islands. One could say. that 

resource depletion, has appeared almost as a function of capital investments in the 

fisheries on behalf of the state. and on behalf of fishing firms, stimulated by the 

increasing demand for fish and shellfish. Management of conch,lobster, and reef fish 

must not overlook such process. 
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SECTION TWO 

THE FISHERMEN OF PUERTO RICO 

Most fishermen In Puerto Rico are petty commodity 
producer •• or Irtlsanll fishermen. The kin-based type of 
operation. In which flmlly members Ind relatives. Including 
women. participate I. fading due to labor competition from 
the Industrial end .ervlce IIctor •. of the economy. Of key 
Importance for management I. the .oclal and culturll 
characteristic of the fishermen. FI.hlng I. consldllred a 
form of Independence Ind I therlpy. Fishing I. elso I 
.trong form of cultural Identity and pride. Not all fishermen 
In Puerto Rico are smail-scale. This section documents the 
fishery of Puerto Real In the eouthwest coa.t. The 
objective of that ·portralt· Is to present I documented 
process of changes In gears and technology In reference to 
capital investment in the snapper groupper fishery. 

In Puerto Rico, as in the rest of the Caribbean, the fisheries are essentially 

artisanal or smail-scale. The only industrial development in the fisheries corresponds 

to the American tuna canneries of the south coast, with foreign seiners that land their 

catch in the factddes' docks, and the recent intrusion of U.S. based longliners 

targeting swordfish and other pelagics. 

2.1 Fisheries Development in Puerto Rico 

The artisanal fisheries in Puerto Rico have been the target of several 

development plans. Due to the scarcity of food imports during, and after World War 

II. mainly in the area of marine food stuffs. the government of the Commonwealth of 

Puerto Rico created a pilc't program for the improvement of the fishing sector of the 

economy. The aim of the programa de Villas Pesgueras (Program for the Fishing 

Villages) was to change the subsistence character of the fishing communities, into 

market oriented clusters of fishers. 
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Throughout this program the government of the island invested large sums of 

money in the development of an infrastructure, and the technological and 

environmental knowledge needed in the exploitation of the marine resources. These 

, monies were invested in facilities for the fishermen, which consisted of wharfs, 

--

Jockers for the fishermen, and a building allotted with a freezer and the appropriate 

facilities for storage, and market distribution of the catch, Funds were also allocated 

for the creation of fishermen's associations an(l cooperatives, and fQr the development 

of the Maritime Credit Institution, which helped the fishermen with loans for the 

acquisition of their vessels and gears. 

The state also provided teaching programs for the training of fishermen in the 

rational catChing techniques and navigational expertise (Pic6 1974, Suarez Caabro 

'1979). With the creation of the Programa de Villas PesQueras the fishing production 

,of the island increased notably. The expectations of the program were to turn the 

artisanal fisheries into commercial ones, that is, a fishery characterized by a high leye! 

of technology, capital intenSive. and high yields, although the parameter of those high 

levels have seldom been established. 

In the decade of the 1970s the planners of the Commonwealth invested, as 

recommended by the O'Brien Report of 1972, in the development 0,1 two programs 

tlesigned for the acquisition, by fishermen associations and individual fishers, of 

trawlers and farge vessels to be employed in pelagic and demersal fiShing, These 

programs failed to accomplish their goals since most of the fishermen were unable to 

adapt to the new technology, make it profitable, nor could they produce a surplus to 

invest in the fishery (CODREMAR 1980). Thus, the vast majority of the Puerto Rican 

fisheries are still considered artisanal. 

As in the Caribbean fisheries development plans, the Puerto Rican fisheries 

schemes are also conditioned by the ecological and SOCioeconomic limitations of the 

fiSheries. a contention which is supported with the statistics concerning the low yield s 

and poor technological and capital developments in that sector of the economy. 

Therefore, further developments In this sector are limited by the poverty of the sea, 

and the low potential of its future yields. According to planners and fishery scientists, 
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one important constraint consist of the attitudes of the· fishermen; they ere 

individualistic, conservetive, slow to experiment with new technology, end therefore 

traditional and slow and difficult to change (COOREMAR 1980). According to ~uarez 

Caabro, the fishermen also leck a seafaring tredition and even ere afraid of the sea. 

a major obstacle in the improvement of their economic conditions since seafaring and 

seamanship requires "tradition end natural skills" that hardly comes through with the 

teachings at the fishing end nevigation schools (Su6rez Caabro). These stereotypes. 

which are fundamentally wrong, have permeated the stretegies and planning in the 

local fisheries. Another deterrent to development consist of the fishermen's Inability 

to save enough money to make the proper capital investment for the improvement of 

their vessels and gears; therefore such responsibility falls on the shoulders of the state 

and its concerned institutions. 

2.2 The "Socioeconomic· Status of the Fisheries 

The Puerto Rican fisheries ere characterized in the literature by the use of a 

·simple" technology. The most common gears ere traps, line trolling. hat'ld lines and 

nets. These gears are manually operated. elthough mechanization of some of their 

operations have started already in the hauling of treps. The vessels employed in the 

fisheries do have a limited travelling potential; they are for the most part row boats. 

sailboats and boats which have been modified by the installation of small inboard and 

outboard motors. About ninety percent of the total number of vessels ere under 21 

feet long. end eighty one percent have motors under forty horse power. Wooden 

vessels, mostly a product of local craftsmen, constitute the eighty-six percent of the 

total number of vessels (CO ORE MAR 1980). Consistently, all the reviews end studies 

of the fishery reveal that the me in characteristics of the vessels, such es the skiffs. 

fishing smecks and schooners, have remain unchanged since the beginning of this 

century, except for the fiberglass coating they apply today for the protection of the 

wood (Ibid). Recently Matos and Torres agree that since 1976. fishing vessels have 

not changed much (Matos end Torres 1989). They reported that 52 % of the fishing 

vessels were ~ or small wooden end! or fiberglass boats. In their view. 
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lJnchanged vessel size and motor power is an indicator of the status of the fishery. 

where fishermen cannot upgrade their technoiogy in a significant manner, due to low 

economic returns: 

Most of the fishing is done in the inshore habitats of the insular shelf, while a 

'SmaUer number fish In the slope or shelf drop-off. The environments exploited consist 

Df 1he mangrove forests, the reef areas, the grassbeds and rocky bottoms of the 

coastal waters. Fishing outings are performed daily. and the production units are 

usually back ashore around noon. 

Ten years ago, Guti6rrez found that the fishermen sold the catch to the 

fishermen associations, located In the government built yillas pesQueras, or sold it 

directly to the customers in the streets or to fish vendors, some of which are itinerant 

and do not have a permanent site to perform their transactions (Guti6rrez '985). 

During that time, fishermen associations were an important and incipient institution 

for lhe defense of the fishermen interests and tor the pmfitable disposal of the catch. 

In 1985 there were 45 fishermen associations, and 58 fishing centers or "villas 

pesqueras," used by an estimated number of 1,900 fishermen (Romaguera. Vega and 

Dones 1987). Most of the facilities (74%) were considered to be "active." or used 

by an association or by an independent user. 

Half of the fishing population is engaged in that economic activity as a part-time 

chore. and do it because they cannot find jobs elsewhere (Gutierrez 1985). Strikingly 

similar results have been obtained by Romaguera et al. (19871, and by Matos and 

Aorres (1989). In 1988-89 we found a slight increase in the number of fishermen 

devoted to fishing (Figure 11 but this could be due to the nature of the sample. More 

lhan forty percent of the population has been engaged in agricultural work in the past. 

following a welt established socioeconomic pattern of the Car.ibbean fisheries, as 

already me·ntioned. Most of the fishers have been engaged in commercial and 

industrial work In Puerto Rico, and more than fifty percent of them in the United 

States (Guti6rrez 19851. Some of these migrants are returnees that retired from 

private or public jobs and complement thair pensions, and social security benefits with 

1Me monetary returns of thalr catch. The Puerto Rican artisanal fisheries absorb 
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portions of the unemployed labor force from other sectors of the economy as in other 

less developed societies. In Puerto Rico, with the demise of sugar cultivation and the 

drastic industrial and general unemployment, the fisheries are a labor buffer zone. in 

which many of its inhabitants are not full-time or traditional fishers and therefore 

1ishing appears as a low priority occupation ICODREMAR 1980). 
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2.3 The Petty CommOdity Character of the puerto Rican Fisheries 

. Fishing production In Puerto Rico is done by "artisanal fishermen" using 

"traditional methods." This multi·species, multi·gear, year·round stratQgy is 

archetypical of tropical fisheries exploiting a low biomass but high diversity of species. 

Most of the Island catch (averaging three million pounds per year) Is captured with 

traps. gill nets, trammel nets, troll lines, trot lines, hand line, and beach seines. In 

terms of units of gears, traps, lines, cast nets and gill nets are the most important 

ones owned by the fishermen (Figure 21. Since 1982, the number of divers targeting 

high value reef fish, conch and lobster has increased fourfold throughout the Island. 

If a general category must be employed to describe the social and economic character 

of the local fisheries, without entering in a discussion of technology (types of boats, 

gears, mechanization. etc.1 or magnitude (small-scale, commercial scale). petty 

commodity production is an appropriate one. Petty commodity mode of production 

is defined here as the organization in which the producers "appropriate the means of 

production and set the productive process in motion without intervention of non 

producers." Here. each producer owns the means of production individually. i.e. there 

is no class of non producers standing over the laborers with property rights in the 

means of production. 

In a recent discussion of petty commodity production among fishermen. Russell 

and Poopetch ('9901 use the term as "a useful way of distinguishing kin-based from 

non-kin based forms of commercial fishing" in industrial economies. However. they 

are also cautious in observing that the "fishing" households as such are under 

pressure by the industrial economy to participate in wage labor; thUS, kin-based 

production fluctuates In the trajectory of the household or -as they prefer to label it-
" 

through the developmental cycle of kinship. That distinction is important for the case 

of Puerto Rico. A recent fisheries census estimates that 51 % of the registered 

fishermen own the boats, while 60% own the gear (Matos y Torres 1989). 

Survey, ethnographic data and life history Interviews of the Puerto Rican 

.. fishermen suggest that fishing is fundamentally a kin·based operation, especially at 

the early stages of the developmental cycle. and one that involves affinal relatives at 
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a later stage. when siblings are no longer available (Griffith, Vald~s,Pizzini .and 

Johnson 1992). (More than half of the fishermen interviewed (53.5%) reported to I 

receive help from their family and relatives in fishing related activities). But, 

historically. monocrop agriculture early this century, industrial development, and labor 

migration to the United States have re-structured crew composition, and the so(:ial 

and economic relations in the fisheries. A consistent fact observed since 1930 (Jarvis 

1932/ is that half the population of fishermen Is Involved In it as a part-time chore; 

and do it because they cannot find jobs el~ewhere (Guti4rrez 1985) .. Independent 

producers whose life trajectories have been intersected by diverse options and " 

alternatives, most have engaged in different economic activities throughout their life 

histories IGriffith et al. 1992/. Guti4rrez 11985l. for example, found that most of the 

fishermen have had experience in agricUltural work, and half of them have worked in 

industry and other activities in the United States. 

In referencE' to the technology, petty commodity production in tropi(:al fisheries 

is labelled as ~small·s(:ale· or "artisanal" because the technology employed· gears and 

boats - are usually manufactured domesti(:ally, by household members, following 

1raditional cultural practices and use of lo(:al materials. Profitability in other se(:tor of 

1he economy limit the investments in that sector,. and wage earnings in other areas 

attract producers, who otherwise would be working and investing capital in fishing () 

enterprises. contributing to the low levels of capital accumulation and reproduction 

in fishing. In the Caribbean. as in other parts of the world, the state provides the 

instruments for the economic development of the fisheries sector, due to the poverty 

of rural proletarians and peasants to do so. and the diverting factors mentioned above. 
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FIGURE 2 
MOST COMMON FISHING GEARS IN PUERTO RICO 
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2.4 Cultural Dimensions of Fishing as an Economic Activity 

In cultural terms, fishing is an andeavor that evokes the most powerful images 

of identity and cultural strength. Fishermen in Puerto Rico have stated, loud and 

clear, that they, as a class, have historically been the dispossessed and the forgotten. 

They have also stated they have been historically displaced by their competing coastal 

users (recreational groups, tourist and hotels), and that they must claim their position 

in society. Culturally, the fishermen have an strong sense of Identity and of 

independence. This duo of strong characteristics are alway~ stressed by the 

fishermen when they'speak in public. There are two cultural dimensions in which 

independence and identity are emphasized: how they view fishing as an occupation 

and as therapy, and their political CUlture, as exemplified in the fishermen 

associations. 

Therapy: A Cuhural Category 

In 1982 Jaime Gutierrez conducted a survey of the Puerto Rican fishermen for 

the University of Puerto Sea Grant Program, Valdes·Pizzini worked in that project in 

every phase, including interviewing throughout the island,and the island municipality 

of Culebra, Two questions in the instrument ellicited information on their appreciation 

of fishing as a job. The very first question inquired on the reasons they had for 

fishing, It was a general, and open question that allowed the interviewee to express 

an array of reasons for fishing, Estimulated by the recommendations of John Poggie, 

hired by Sea Grant as a consultant for the preparation of the proposal, and following 

Poggie's theoretical interests (Poggie 1979) the project had an interest in assesing the 

levels of job satisfaction in the fishermen. While a direct question on job satisfaction .. 
was used in other, concurrent fishermen surveys IVald6s·Pizzini 1985, 1990a), in the 

'982 survey, Gutierrez decided to ask the question using an alternative stimuli: Would 

you recommend fishing, as a job, to a young person you like? Gutierrez expected 

fishermen satisfied with their job to respond: Yes, I would recommend fishing, as 

most of them (62.6%) did (Gutierrez 1985, Vatd6s·Pizzini 1990a). 
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In that survey fishermen elaborated several times, in response to both questions. 

a discourse in which they included the category of therapy as part of their 

conceptualization of fishing, and their relationship with that occupation. 

Unfortunately, therapy was masked In the process of coding, and superseded by a 

Jarger category of ill!.U. The.cultural category.of fishing as therapy reappeared in the 

NSF funded Fishermen life History Project. This time, therapy was a loud and clear 

element in their discourse, In which they explained their labor trajectory, and the 

process of sem/proletarianization. 

Before we engage In a preCise exposition of cases, and a discussion of therapy 

and fishing in the occupational life history of the Puerto Rican fishermen, a rescue of 

1hat fost discourse from 1982 is needed, along with some reflections on the semiotics 

of therapy in Puerto Rico. For that purpose we "revisited" the 292 cases studied in 

1982. The procedure in this revision simply consisted in evaluating the responses to 

. Questions nunlber one and four. In that specific comt,ination, 5.82% of the 

informants responded that fishing was a therapy. What does that means? 

For lhe fishermen, fishing was foremost an occupation but it also has the Quality 

of performing therapeutic benefits of the labor force. The mention of therapy tended 

10 emphasize either why they fish (received the benefit of therapy) or why they 

recommended fishing to others. One of the informants clearly stated that fishing was 

"a mental and physical therapy", thus including the two larger medical and 

psychological categories of the term. In psychology therapy is usually defined as 

lhose activities developed to cure diseases, or to reduce pain or suffering. Therapy 

includes an array of activities which includes: recreational, occupational, groupal. 

relaxation activities with the objective of changing the "patient" behavior. Is that 

therapy for.the fishermen? Collectlve.ly, the answer is affirmative. 

Psychologically, when they speak of fishing as therapy they are also expressing 

that this activity helps the ·relax·, It Is a ·quiet" activity in which there are no 

pressures. The element of recreation, and leisure or entertainment as a therapeutic 

1:!uality is also involved. Fishing Is thus considered to be "a sport" and a "healthy" 

activity rOes un depone ... as sano y saludable"). In recommending fishing to young 
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people. fishermen emphasized that fishing was a good therapy for them. since it was 

a way of earn a living while avoiding behaviors conducing to drug adiction. Fishing 

locates people away from drugs. alcoholism, and also it contributes to the avo!dance 

of problems . 

.. It is clear from this small number of fishermen In -171 that fishing play an 

important role as an occupational therapy. In four cases, when they mentioned 

therapy they clearly meant that fishing was an occupational alternative to other jobs 

they had in the past. and in one case fishing was recommended by a physician. The 

argument is that "I cannot work anymore" lin the industrial and commercial setting). 

therefore f am fishing. Injury is an evident cause. One fisherman expressed thaI 

!fishing) "is easier than other jobs ... [I have] an injury in one leg". therefore cannOI 

work because of the injury and. maybe more important, because of the pension. In 

this case. the informant exolained what he meant by "easier": 

"(Fishing) has its advantages. it is a job as well as a therapy. one does nOl 

work for a boss. under the exploitation ("servidumbre") of no one. under no 

yoke ... nobody intervenes. it is only you an nature ... there is people who work 

8 hours and earn a miser salary. (in fishing) one work less." 

Another fisherman constructed the following discourse explaining his reasons for 

fishing: "I am handicapped ... I receive social security (benefits] ... my family used to 

fish ... I earn some money ... it is a therapy·. In addition to the general physical and 

.. mental therapeutic qualities of fishing, as their emics or cultural viewpoint revealed. 

some fishermen also vest fishing of occupational therapeutic benefits that allow then 

to continue working whil~ not working In the official economy. A hidden argument 

in their retnorics Is that fishing has a niche in the informal sector of the economy. or 

at least is easier to participate in that sector without affecting the money transfer 

from the state. The frightening consequence (for the anthropologist and his formal 

models) in the analysis is that one of the meanings in this specific semiotics of fishing 

is that the argument of therapy confuses (or replaces, in a discoursive representation?) 

the perception of fishing as labor. as work, while protects the fishermen from 
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excluding themselves from the danger lone of exclusion from the files of state 

benefits (food stamps, unemployment, social security benefits, tax exemption ... ). 

Fishing as Therapy: A Cultural Category of the Fishermen? 

Is it appropriate to say that fishing as therapy Is a widely held cultural category 

among the Puerto Rican Fishermen, given the small percentage (5.82%) of direct 

responses to that issue? To solve that problem. we expanded the argument of the 

fishermen into two areas. In assessing fishing as therapy the cases we examined 

revealed that health and being a aport (a healthy. entertaining activity) were key 

elements in their explanation of therapy. Taking those two categories we find that 

those who considered fishing as a sport constituted 13% of the sample, and those 

who defined fishing as a healthy activity accounted for a 10% of the fishermen. The 

. triad of related concepts or cultural categories therapy-sport-health represents close 

10 a 29% of the Island fishermen interviewed in 1982. It is not our intention to inflale 

the percentages, to have a larger group of cases to discuss, since the core of the 

cases in this discussion are taken from the life history project. The gist of tha, 

strategy is to show the extensions of the conceptualization of fishing as therapy, Ai: 

the elements of that discourse appear consistently in the interviews, the only eleme:':l 

lost is therapy. 

c\ 

(; 
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Associated with fishing as a sport, we find the following segments of discourse: (' 

"keeps your mind occupied in useful things"; "it is a distraction"; "keeps you away 

from drugs"; "it is entertaining, fuh, it does not bore you"; "it is good and healthy"; 

it is a clean activity"; "it is a good exercise"; "a profitable sport", On the other hand. 

associated with fishing as a healthy activity we find the following segments of 

discourse: "it is good and healthy": "it Is peaceful"; "keeps your mind occupied, away 

from bad thoughts"; "clears the mind"; "keeps you young"; "o'ne forgets problems 

end tensions": "keeps you away from vices"; ~it Is a distraction"; "keeps young 

people away from delinquency", It Is our contention that the notion of fishery as 

therapy is widely held by the fishermen. although It is often broken down in pieces of 

discourse containing the elements of health and sport. In those. the therapeutic 

effects of fishing are presented. 
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Therapy as a "Puerto Rican" Cultural Category? How to explain therapy as a 

cultural category, and as a concept associated with Nork and labor among the 

fishermen? Therapy is a sophisticated concept, and not a generalized term of the 

social sciences, as it· is, for example, the concept of social class. Ethnographic 

impressions atest that the concept is also shared by the population at large, although 

there are no studies of such popularization. It is evident that the psycotherapeutic 

trends of the U.S. started to operate in the Puerto Rican population. The trends of the 

Island's economy, tainted by large mOJ:ley transfers and social services programs from 

the U.S. defined the scenario for the dissemination of therapy as a cultural category. 

Therapy entered the' Puerto Rican household through the mental health clinics 

established by law in 1963, and through the programs of vocational rehabilitation. 

It appears to be a consensus among psychologists in Puerto Rico that labor, the 

mental and physical conditions of the labor force, treatment of migrants, the 

incorporation of injured laborers into the economy, and the rehabilitation of the 

lumpenproletariat (addicts, juvenile delinquents) have been a priority of such 

programs. Incorporation of people into the labor force becomes the objective of 

various government programs, based on the argument that labor is essential to socia' 

order. 

That process was institutionalized with the incorporation into the Island of U.S. 

programs for vocational rehabilitation, under the administration of the Department of 

Social Services, in the Commonwealth of Puerto Rico. Services in vocational 

rehabilitation were fully established in the key moment of the return migration of the 

70's, by which a large number of workers tried desperately to find jobs in an stressed 

labor environment. It also responded to the moment in which industrial development 

was in its peak moment. The "vocational" trend entered grade and high schools, and 

in the area of social services, rehabilitation programs prepared the young, the Injured 

and the unemployed {often as a consequence of that Industrial development) for their 

re-incorporation into their areas of work, or re- educate them into other labor areas 

suitable to their handicap or limitations. The array of services included: total 

. "restoration" of the laborer into his environment; vocational training; establishment 
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of small businesses (including fish-houses), materials for training (fishing gear, boats); 

social security benefits for disability (capital used to buy boats); and services to 

laborers injured in their jobs. 

The constant "clinical" and programmatic intervention of the state in the 

configuration and the a/location of the labor force for the existing i~dustrial and 

commercial order, has led, in our view to the popularization of the concept of therapy. 

Although far and distant from the motifs of our research, It.is obvious that the 

fishermen, their families, relatives and neighbors had direct or indirect interaction with 

government agencies and their philosophy and praxis of vocational rehabilitation, and (i 

occupational, and mental therapy. In my view fishing is therapy against 

unemployment, it helped to maintain the economy of the domestic unit while keeping 

the mental integrity of these laborers in times of stress. This is not far from the 

1undamental objectives of the "art and science" of occupational therapy. in 

maintaining appropriate social functioning of the labor force. in promoting health 

conditions. and in facilitating learning of new productive skills in order to adapt to a 

new situation. While it is argued that fishing is an employment opportunity for the 

rural workers. these arguments shared by the fishermen suggest that "it is also a 

'therapeutic alternative for the industrial (local and migrant) de-proletarianization by 

decree. chance. injury and choice (Griffith. Vald~s-Pizzini and Johnson 1992. in 

passim 56-58). 

2.5 The Political Culture: Fishermen Associations 

In most countries, fishermen constitute a small proportion of the ccupational 

structure; hence they tend to have 8 weak political position as a group, mainly in 

1erms of negotiation and bargaining power yls-a-yis the state. Fishermen are also 

peasants and rural workers. marginal and isolated from the government apparatus. and 

therefore experience some difficulties In participating In state decision making 

processes. Orbach and Maiolo tend to associate the rise of political participation in 

the fisheries with the process of modernization. Their argument is that. with the 

international expansion of maritime economic activities. the' expansion of capitalism 
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stimulated the transf()rmation and elaboration of existing legal mechanisms (e.g. 

licenses. laws. permits) for the control of access to the fishery. including the 

resolution of conflicts surrounding rasource competition. These developments 

increased interaction between fishermen and the .tate, and the state and the 

fishermen became entangled in legal and political disputes concerning the impact and . . 

extent of the policies: under these circumstances, as well, fishermen were no longer 

marginal or politically isolated. Such political participation has thus became a 

necessary tool for the fishermen. to Influence the decision. making process. 

Modernization not only involves the transformation of the techno-economic structure. 

it also stimulates in the fishermen "a process of learning to work with the new 

political and administrative contrains end requirements .. • (Maiolo and Orbach 1 982:7). 

The key element in understanding the political culture and activities of the Puerto 

Rican fishermen resides in the workings of the fishermen associations. Throughout 

the Caribbean fishermen cooperatives and their variants (eg. associations) have been 

encouraged by governments. fishery agents and planners (Comitas 1962), Being 

independent producers operating within the economic boundaries of the household 

and communities of peers and relatives. fishermen are viewed as individualistic. often 

isolated personas. that even have independence as a psychological trait (Poggie 

1980). By contrast, the potential for fisheries development (measured in higher 

landings. better technology, and higher ex-vessel prices per catch) lay in organizing 

the producers into cooperatives to circumvent the control of local dealers and 

merchants (Pollnac 1982). This wo'uld also facilitate the sharing of gear and vessels 

for the profit of the group, rather than for the benefit of one or two individuals. 

In Puerto Rico, the state tried consistently yet unsuccessfully to develop 

cooperatives for the development of the Island fisheries. In the decade of the 70's 

with the law that created the Corporation for Fisheries Development (CODREMAR), 

8 program for the development of fishermen association was initiated. Instead of a 

cooperative-like organization, the associations, partly encouraged by the state. 

became an instrument for the negotiation of vessels, gears and favors with the state 

(Guti~rrez et al 1 986, Vald~s-Pizzini 1985). One important trait of fishermen 
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associations is that they have become lobbying agencies for the fishermen, serving 

their social, economic and pOlitical purposes and interests. Associations allowed for l 
the collective participation of fishermen in the protection of their specific interests 

providing a vehicle with which they could adapt their behavior to the new managerial 

regimes. 

Political participation of fishermen is also inextricably tied to changes in the 

coastal zone. With the demise of traditional agriculture, use of the coastal zone 

Shifted from productive to leisure oriented activities and infrastructure. Demand for 

eoastal space, by both the private and public sector, have threatened the existence 

of traditional coastal communities throughout the island. local residents, often with 

'few or no other economic and social alternatives, find themselves in the political 

predicament of rejecting development projects that seem to attempt to transform I 

1heir traditional way of life. OppOSition to these projects often underlies alliances 

among diverse political and environmental organizations. 

A Model of Fishermen AssOCiations 

In contrast to the cooperative, fishermen belonging to an association usually own 

1heir boats and equipment and are responsible for their production and revenues, 

That is, they remain petty commodity producers with individual ownership over the 

means of production. Since the associations have to be incorporated into the 

governmental apparatus in order to function, the individuals chosen for the board of 

directors must have special capabilities and thus are selected from the most 

experienced and successful fishermen, many of whom also are viewed as social and 

moral pillars in their communities. 

Preside;:!ts usually are outstanding members of the community that have some 

experience In lobbying or In poriticsl endeavors. They are well educated. 

knowledgeable of bureaucratic procedures and the workings of the system, and have 

contacts In the local or national government. Presidents tend to be bilingual; most 

flave had lengthy experience as agricultural and factory workers in the United States. 

Although they are registered as fishermen and have licenses, many also hold other 
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jobs and only fish in their spare time; at the same time, they are full time specialists 

in the old art of politics. 

A president must have the proper rhetorical skills to be able to defend their 

interests. He must learn the rules of the political game and apply them; heAce, he 

must be able to use and manipulate the following resources: the media, lawyers, 

political parties, and economic opportunities In the local, national and federal 

government sources. While these seem to be ideal characteristics, In fact they 

described members of the board of directors of several associations we studied 

throughout the island (Gutierrez, McCay, Valdes 1986). 

To be successful, aSSociations must be politically neutral organizations, willing to 

accept fishermen from all the political parties and ideologies. Its members, especially 

the board of directors, must suppress their political inclinations since their primordial 

loyalties are not with the party but with the fishermen and their fundamental class and 

comml!nity interests. This is of course true for the case of Puerto Rico, where 

political affiliation is a very sensitive matter often dividing communities and families. 

Thus an association failing to avoid a political alliance or annexation to a party takes 

the risk of alienating a large segment of actual or potential members. 

Presidents who successfully conceal their political interests are also able Of 

manipulate both sides (parties in power) effectively and draw resources from both 01 

them. To the extent that they are capable of concealing their political party affiliation 

and willing to present the association as an unitary block, the board of directors and 

the president will be in a better position to achieve their goals. 

Fishing Association membership indicates, at the most basic level, a relationship 

with an institution that serves as a marketing outlet for one's catch; at the other 

extreme, membership in .an association entails inVOlvement in 8 wide variety of 

business and friendship relations with other fis"hers of the community, In particular the 

political struggles of fishers, including struggles for or against management or other 

initiatives of the Department of Natural Resources, the U.S. Navy. or the Caribbean 

Fishery Management Council. The effectiveness of fishing associations as either 

- marketing or political institutions is highly variable from community to community 
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around the island. Those who belong to associations join for 8 variety of reasons. but 

primarily to get access to government aid that sometimes accompanies association 
• 

membership and for marketing purposes. 

During political disputes, however, these associations are usually the most 

active organizations in mobilizing fishers to defend their interests. and membership in 

these cases may either swell beyond current fishers or embrace non·members in their 

struggles, as has been documented in cases of disputes (Valdb Pizzini 1990bl. This 

seems all the more plausible when, we consider the reasons fishers give for not 

belonging to associations. since those who choose not to belong most commonly base 

their decisions on the characteristics of the association itself in their area. saying that 

it is either highly disorganized or that no association exists in their area. While a 

disorganized association or no association may exist during normal periods. during 

crisis periods. as when fisheries managers threaten to restrict fishing. we' have seen 

associations from other areas move into regions to aid in the mobilization and 

organization of fishers. Further. the existence of a powerful or politically active 

association in a community indicates a dedication to fishing that runs deeper. than 

.individuals or households. involving entire coastal communities of fishers. 

The associations. as described here are still an important "institution" in the 

Puerto Rican fisheries. Effective management of fishery resources could be achieved 

through the closer integration of the fishermen's organizations (associations. clubs. 

cooperatives or federationsl into the management process. Despite their actual status 

(recent reports suggest that these ornagizations do not wield power nor do they 

appeal to the large contituency they had in the pastl, they still are a respectable type 

of organization with a history of defending the interest of the fishermen against forces 
" 

larger than 'their lives. 

2.6 Alternative Routes in the puerto Rican Fjsheries Development 

In contrast with most of the Puerto Rican artisanel fisheries, there is one 

lemarkable case of differential development, characterized, in comparison with the 

rest of the fishermen communities. by high levels of technology. and capital 
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investments in production and distribution. This il the commercial fishery of Puerto 

Real. This section is Included here to document elternetive processes in the context 

of the local "artisanal" or "arnall-scale" fisheries, associated with the shallow water 

rBef-fish species, and conch. The information for this aection comes from Vald~s 

pjzzini (1985, and forthcoming) and It Is based In fieldwork perform from 1979 to 

1985. Recent developments In that community are not included In this depiction. 

A Case Study: An Ethnohlstorlcal Account of The Filhery of Puerto Real 
. . 

. According to government aources, Puerto Real is the Island's most 
important fish landing center. The municipality of Cebo Rojo also harbors other 
landing centers. all close to the 18 miles long Insular platform that 
accommodates a continuum of habitats. Including coastal lagoons. sheltered 
bays. mangrove forests. coral reefs. rocky and sand bottoms. turtle grass flats. 
algal plains (intersected by reefs) and the shelf drop-off. Those habitats 
produce the largest amount of fish and shellfish bio-mass in the Island (Weiler 
and Suarez 1980:7). In fact, Cabo Rojo's landings produce nearly 40% of the 
Island's total catCh, the highest for any municipality. Production units from 
Puerto Real use the said inshore habitats. but a large portion of the landings 
come from their consistent exploitation of the shelf drop-off using reel lines. 
operated with electric motors; fishing reaches depths that range from 125 to 

300 fathoms. This type of fishing targeting snappers and groupers is. also 
performed in the waters. of ~Tlearby· Caribbean islands such as Nevis. St. 
BarthOlomew, Saba, Dominican Republic and Turks and Caico's. 

The Production Units. There are 37 active production units (a unit formed by 
boats. gear and crew). owned by people from Puerto Real. Most units (54%) 
are devoted to reel-line fishing In the drop-off and in other Caribbean islands. 
Second to reel line (27%) is trap fishing with occasional dermersalline fishing. 
or troll line in the Inshore areas. Fishing using diving equipment, combined with 
occasional hand line fishing Is becoming Increasingly popular. Only 5 percent 
of the units use fishing nets and lines. The majority of the vessels In Puerto 
Real (43%) are large boats called -trawlers· by government officials. although 
they are not used in trawling but for reel-line fishing. They are equipped with 
diesel inboard motor, echo-sound gauge, radios, two or four electric winches 
for the reels, hydraulic winches, sleeping quarters and a kitchen. The average 
size of the boat Is 36 feet. Twenty-two percent of the seacrafts have been 
classified by us as modern boats; these are similar to the trawlers, but smaller 
in size (both are called lanchas by the fishermenl everaging 24 feet in length. 
These "modern" boats are used for hauling traps in the inshore areas, and a 
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few have been equipped with electric reels for such fishing operations in the 
shelf drop-off. 'Small boats or skiffs,- some of which are produced locally, 
others in fiberglass-are the second most popular type of vessel used in the 
fishery. These small boats, called ~. are used by divers, line and net 
fishermen and also by trap fishermen. The majority of the vessels exceed the 
19 feet length (69%), horsepower exceed 40 hp (67%) and most use a 
combination of materials in their construction, Including prominently fiberglass 
and metal (73%). 

Crew. Production units in Puerto Real are operated by a population of 
approximately 85 fishermen, mostly In crews of two Individuals, but in a few 
remarkable occasions three and four fishermen. Along with boats and gears, 
crews are organized as follows: 

(1) Trawlers and modern boats used for bottom fishing using reel-line. 
These target snappers, groupers and an incidental by·catch of 
dolphinfish. Crews are composed of the skipper·fisherman and 
two to three proeles or deck hands (fishing crew), Fishing trips 
range from 5 to 15 days depending on the distance of the fishing 
sites. Crew composition here is the least stable in the fishery. 
Skippers are either the owners of the vessels (fishing them of 
subletting them to others) or sublet the vessel from their owners . 
Those subletting vessels were subject to change ve'sels. MOSl 

vessels change proeles more than once a year. Recruitment is 
made exclusively on the basis of labor availability. Unlike other 
types of crew arrangements, the proeles' come from other 
communities in the municipality, instead of Puerto Real. 

(2) Modern boats; fishing smacks and ~ used for trap fishing. 
These are usually hauled with the help of a gasoline winch, and 
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target lobsters and reef fish, The number of traps operated by the ~ 
unit ranges from 20 to 185. with an average of 102 traps per 
crew. Crews are composed of two individuals, the skipper and a 
deck hand. Fishing trips are organized on a daily basis, averaging 
3 days a week, and five hours a day. Trap fishing has three types 
of crew ties. these are: father and son, In-laws, and friends 
(non·kin): sibling, and father and son ties are the most prominent. 
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(3) Small boats or ~ with crews of one and two fishermen. 'These 
crafts equipped with outboard motors are used to fish with lines 
and nets in the insular shelf. They are also used by teams of 
divers. most commonly. two divers and a pilot. targeting lobster. 
conch and reef fish. Fishing trips are held on a daily basis. Most 
of the crews Involved In diving are not related to each other. 
Fishing nets in Puerto Real were practically disappearing during 
our fieldwork. with only one fishermen using It. 

History of the Fishery 

The most prominent characteristic of the fishery of 'Puerto Real is the 
existence of fish·houses or neyeras. where fish Is bought from the ·producers· 
and sold locally or wholesale to restaurants and other buyers. They are called 
neveras. the Spanish term for refrigerator. The ability to conserve the fish for 
selling at a later date. became the central characteristic of these operations, 
Out of seven neveras. three have a long life history. while the reminder are 
incipient operations. The neyeras. owned and operated by fish dealers or 
merchants, also own fishing boats and gear, which the merchants sublet to 
skippers and crew. Oespite their consistent investment in production, the basis 
of their profits remains in the circulation of commodities: buying and seiling 
fish. gear, equipment, fuel, ice, frozen imported bait (squid and mackarel) and 
other supplies that have both use value, and exchange value, for the fishermen 
as well as for the general public. 

While the scant archival information available suggests that Puerto Real 
was during the nineteenth century. an important harbor and fishing center. 
there is no concrete evidence of commercial activities surrounding fishing 
production, except for sales of turtle shells to San Juan, probably for 
exportation. Both in government reports. as well as in our informants' 
accounts, commercial activities started in the 1930's whim local fishermen 
devoted parts of their "free" time to sell the fish in nearby towns. Fish dealers 
from the municipality moved their operations to Puerto Real at the onset of the 
demise of the local maritime commerce and transportation. Following a known 
path of peasant differentiation these merchants established business 
,relationships with local fishermen who were Interested In selling their own 
catch by forming partnerships with the dealers. Some avoided those 
partnerships and, using the labor force of their households or their affines and 
their wives as "managers· of the fish·house, local fishermen established 
commercial operations. Profits obtained by the dealers selling fish attracted 
other dealers from the municipality to establish their operations in Puerto Real, 
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Investing capital, establishing 'kinship ralationships with the local 
fishermen, through compadrazgo and marriage, the dealers became embedded 
in the fishery's social system, as dominant in the relations of production, The 
dealers invested In infrastructure which consisted of piers, warehouses, 
freezers, and satellite vending operations In nearby cities and towns. Fish 
dealers provided cash for financing productive activities, while buying the fish 
cheap due to that particular arrangement. The acute social differentiation 
between producers and buyers was consolidated in the 1940's. In this period 
the dealers bought fishing gear and boats to sublet to the fishermen, a situation 
that allowed them to buy the catch at a lower ex-vessel price. In buying a large 
number of fishing smacks, and adapting small gasoline motors to the boats, the 
dealers increased the production capacity of their operations, as well as the 
volume of fish landed for re-sale. Subletting, financing of fishing production, 
price control, control over fishing equipment, fuel and ice, were established by 
the dealers as strategies to maintain a tight control of independent producers 
and semi-proletarians while managing to increase their profits ( Oibbs 1967, 
Slay 1972, Poggie 1979). As the process of indebting became pervasive, the 
alternatives for the fishermen were reduced to: abandon the fishery, sell thelT 
boats (usuallv to the dealer), or have another dealer buy their debt (in a process 
in which labor is viewed then as a commodity) at a nevera, and thus become 
tied to the control of the dealer buying it. 

While the nevera increased the size and quality of its operations, it also 
recruited, as wage laborers, people from fishing households who preferred to 
work under better conditions at the fish-houses, and with a regular pay. SUi 
the nevera also became the "school" in which fishermen - turned into 
employees: clerks, truck drivers and salespersons - learned the skills and 
strategies of becoming a dealer. With the experience and earned saved, these 
laborers invested in pick-up trucks and ice boxes and started to peddle fISh 
throughout the Island; some were able to buy or build a nevera, and entered in 
competition with the established dealers, their former bosses. 

Earlv in the 1970's the fishery was operated by merchants who owned 
most of the fishing smacks and neveras. Thus these merchants controlled the 
market and labor relations, while being able to exact surplus value and profits 
(Oibbs 1967). Merchants consistently invested In new equipment, allowing 
their production units to Increase the catch. In the 70's, the fishing smacks 
observed by sociologists and fishery agents were motorized with diesel and 
gasoline engines; this permitted them to fish for snappers and groupers in the 
shelf drop-off and In the fishing banks of La Mona Passage, between Puerto 
Rico and the Dominican Republic with regularity. The majority of the vessels 
devoted to trap fishing had mechanical trap haulers (Abgrall 19751. While fish 
traps were the fundamental fishing gear, increases in wex-vessel- prices for 
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snappers forced a shift from traps to reel-line gear, becoming a strong rival to 
t~.e traditional trap fishing methods (Poggie 1980). 

Late in that decade, the government initiated various programs by which 
large boats (such as the trawlers and modern boats described earlier) were sold 
to the fishermen throughout the Island, with the idea that the larger the boat. 
the larger the catch, and the profits. Unfortunately. Inappropriate methods of 
technology and information transfer and the high vessels' prices resulted in the 
failure of the program in Puerto Rico, except In Puerto Real. With the 
navigation experience derived from merchant marine experience and fishing in 
La Mona Passage explOiting the higti valued resources of the snapper-grouper 
fishery, fishermen from Puerto Real were able to use the technology 
appropriately. The trawlers for reel-line and the smaller boats for traps in a 
large platform area, with an increase in the number of traps from 20 to 150. 
could maintain a profitable operation. But not all the fishermen remained 
successful at this enterprise; some of them could not pay their loan debts. 
production costs remained high since merchants contrOlled the prices for the 
factors of production. The dealers applied for loans to buy vessels. and 
acquired them also by buying the debts of the fishermen. 

, 
This decade transition was marked by an increase in the fishing 

technology and harbor infrastructure. Waided" by government programs. This 
increase was also highlighted by a boost in the landings as the catch of 
snappers and groupers from the drop-off, the passage and the Caribbea:o 
islands became available. During my fieldwork in Puerto Real. the fishery was 
dominated by three dealers operating neveras; all came from fishermen families 
from the settlement or from the municipality; all bought boats and facilities 
from former dealers from the community. and all extended their relationship 
with the community through compadrazgo and marriage. 
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THE FISHERMEN OF THE UNITED STATES VIRGIN ISLANDS 

Coming from distinct ethnic contexts !West Indian, French 
and Puerto Rican), the fishermen of the U.S.V.1. are also 
part of the Caribbean fishing culture discussed In this 
report. Reciprocity and occupational multiplicity are key 
aspects of their culture. Similar to their peers In Puerto 
. Rico. these fishermen feel the pressure from development. 
and from the expansion of the tourist base. 

Social knowledge on the fishermen of the USVI is scant and incomplete. There 

is no consistent body of data on the social characteristics of the users of the fishery 

resources. However, scattered information from various sources allow us to provide 

an approximate portrait of the social and cultural patterns. Simifar to the history of 

Caribbean fisheries, fishing was an im~ortant economic activity in the context of 

slavery and the plantation system. Historical sources attest that the sea wa~ an 

important resource for the slaves of these islands (Fog-Olwig 1985, for St. John). 

Fog-Olwig describes in detail the slave fishery, as one characterized by hook and line 

fishing from ashore, net fishing for frYiand pot fish}ng using estate row boats ariowed 

for that purpose (1985). Archival sources explored by Fog-Olwig also confirm the 

existence of night fishing in the near shore areas for whelk, lobsters and crabs. The 

use of marine resources also included the collection of shells for the manufacture of 

lime. Women participation in the fishery explicitly described in the sources as based 

in the collection of shellfish along the shore. Similar to other areas in the Caribbean. 

fishing was a key aspect of the plantation system, since it provided additional sources 

of food for .the planters' class and the slaves themselves (Vald~s Pizzini 1985). 

Again, similar to the rest of the Caribbean {Including Puerto Ricol, fishing 

became a subsidiary activity for peasants and freed slaves. Charcoal production, 

small-scale farming (usually shifting cultivation), intra and Inter-insular trading, animal 

husbandry and fishing were integral part of a complex of subsistence and commercial 

activities in which the peasants and peny capitalists were engaged. A key argument. 
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inherent to the fishery management decisions is that the notion of full-time fishing is 

, not an appropriate cultural nor managerial category in the context of the' Caribbean 

1is"eries. The aforementioned complex of activities also including their insertion into 

wage labor. when it became available in the local economy (Fog-Olwig 1985: 105. in 

passim), Such pattern of behavior (occupational multiplicitY I pluralism, etc.' is 

derived from a historical process of adaptation to the physical end economic 

environment of these Islands. 

3.1 USVI Fisheries Early this Century: 

The "diverse" ethnic composition of the USVI 'fishery is one of its most 

remarkable aspects. and one which is superficially understood. As we have explained, 

lhere are participants in this fishery who are of a West Indian-Afro American heritage. 

J presume that they come from the early slave and peasant populations of the USVI, 

as well as from immigrants from other Caribbean Islands. However, the precision 01 

lhis statement still need to be confirmed. For the Island of St. Croix I do not have any 

specific details except that most of the fishermen in that island appear to be of Puerto 

. Rican origin. Pue~to Ricans (and probably in large numbers from the Island'of Vieques) 

migrated in the 1930's to the USVI to work in the sugar cane industry. and also to 

engage in a diversity of economic activities associated with that crop, fishing 

Ct 

• 

, , 

included. <' 

For the island of St. Thomas, fishing is an activity performed by people of 

black, West Indian ancestry, as well as people of French ancestry, According to 

Highfield. the French of St. Thomas came from the island of St. BartMlemy between 

'865 and 1870, attracted by the possibilities of agriculture and fishing, activities they 

performed, along with trading and navigation in the poverty-stricken St. Barts 

(Highfield' 979). These French migrants established in the village of Carenage (known 

also as Honduras) on the western side of the St. Thomas Harbor. The area in known (, 

as Frenchtown or Chacha town, although this is a pejorative term. A particular form 

of French. the Carenageois is employed by these people. 

( 
( 
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In the 1931 R.H. Fiedler and Norman D. Jarvis working for the U.S. Bureau of 

-Fisheries conducted a survey of the US VI fisheries, and had the opportunity of 

encountering some of the participants I have described. At their arrival, fishing was 

aone using pots or wnass w (40%), seines 130%), and lines (30%) and other types of 

gear (Fiedler and Jarvis 1932). In construction, the gears were comparable to those 

found in the U.S., while the crafts were described as ·small, crudely built, and [are) 

unfit for rough sea or for trips of any length (1932). At the time of their visit pots or 

traps were constructed using wooden poles and chicken wire. Fishermen baited the . . . 

traps with lobster, whelk, sea moss and conch meat, all of which eventually became 

high priced items in the fishery. Production units (a vessel and crew) had a range of 

4 to 30 pots to fish. Turtle fishing using nets was an integral part of the fishery. The 

fleet was then compose mostly by rowboats of the yawl type (147), sailboats (38) 

and one motorized boat. Fishing by hand, at I')ight and using a torch (as it was done 

by slaves and the freed in the pt.st century) was also a common way of fishing for 

lobsters. Diving in shallow waters for conch, whelk and shellfish was also part of the 

fishery. 

The human factor in the. U5Vlfishery was estimated by Fiedler and Jarvis as 

405 fishermen, most of which were considered "colored", and 91 "of the white race" 

(19321. Fishing was intensive, in terms of gears and numbers of boats and fishermen 

in St. CrOix. These fishermen appear to be Wemployed" in fishing as a full-time 

activity. In St. Thomas fishing was, according to the authors, concentrated in 

Honduras (Carenage or Frenchtown), and the fishermen were of French descent. In 

the village of 500 people, 84 were Wengage regularly in fishing es an occupation, 

while others fish occasionally or have other trades, such as making set pots or other 

types of gear (1932: 15). 'Other scattered fishermen, Identified as Wnegro fishermen" 

In St. Thomas were devoted to farming and charcoal production, along with fishing. 

Fishing was basically for subsistence, and a surplus for the market In St. John there 

were a few large operators, probably in sailboats, selling the catch in the St. Thomas 

harbor to intermediaries in boats (bom boats) who sold the fish ashore to the women 

who marketed the fish in the isiand (1932, see Fog-Olwig 1985; 113, for a 
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description of the process). But most crafts were rowboats, engaged in fishing for 

subsistence. Fishing was described by Fiedler and Jarvis as "a casual occupa.tion", 

followed as a means of supplying food for the immediate families of the fishermen, 

with the surplus being sold to families unable to do their fishing (1932: 16). Fog

Olwig expands on the latter assertion and clarifies that fishing served in the larger 

context of exchanges and gifts In the St. John's society, and activity which is still 

carried on today, which gives fishing an importanca greater than being a commodity 

for the market. 

As early as in the 1930's, the USVI was considered a paradise for recreational 

and sport fishing. Fiedler and Jarvis describe the potential of the USVI by mentioning 

1he availability of crevalle, kingfish, Spanish mackerel, barracuda and tarpon for the 

sportsmen. Demersal fishes are also mentioned, as attractive to the anglers. similar 

to the pattern of recreational fishing found in Florida (1932). They also mentioned the 

exist!!nce of the Deep Sea Fishing Club in Dennis Bay, St. John, as an example of the 

potential of the "industry". 

Interestingly, other sources mentioned the development of sportfishing as late 

as in 1964. Sportfishingis nowadays a key element in the USVI fishery, one 

characterized by the "trawling for game fish in a motorboat using rod, reel and line" 

and an activity in which tourist engage, served by a fleet of charter boats, whose 

owners or operators are mostly of a U.S. continental origin (Johnston 1987, Griffith 

at al 1988, Chaparro 1992). 

Present day USVI participants in the fishery appear to as the ones we have 

already described, a multi·species, multi'gear, all year round fishery. Jim Beets, from 

1he USVI Division of Fish and Wildlife describes the fishery as ... 

primarily a small·scale, artisanal fishery. Most commercial fishermen utilize 

small boats, 16 to 25 feet in length to harvest reef fish species located in the 

insular platform (Beets 1987). 

The majority of the fishermen are devoted to trap fishing, a gear which have increase 

in effort, since the decline of the reef fish stocks. The human component in St. 

Thomas is fundamentally based in the area of Frenchtown, where the "Carenageois" 
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speaking people live, following a pattern c·f thigh culturlll boundaries through ethnic 

endogamy. linguistic separations. a distinct religious culture IRoman Catholic) and 

specialized occupations such as farming and fishing (Johnston 1987: 1391. Fishermen 

from French cultural heritage also fish out of Hull Bay in the Northside. After World 

War II. economic change under the Influence of the United States. opportunities for 

class and social mobilization through education and participation in the larger society 

have Change the composition ofthe village (Highfield 1979: 11·121. People of West 

Indian origin have moved Into the confines of the Carenage. and by the time of the 

linguistic study carried by Highfield. ethnic relations were -good-. However. Highfield 

has pointed out that integration into the larger St. Thomian society have been easier 

that the people of West Indian origin. and have permitted their insertion into the public 

service, industries and political arena 119791. The West Indian component of the 

fishermen of St. Thomas live in villages in the East End on Coki Point and the Lagoon. 

According to recent anthropological studies. these fishermen have strong family aQd 

friendship ties with people in the island of St. John and in the British Virgin Islands 

(Johnston 19871. 

In St. Croix the fishing fleet is composed by vessels ranging from 18 to 22 feet, 

constructed in fiberglass. powered by outboard motors (Tobias 19871. Due to 

problems of access to the shoreline. this fleet is composed by boats trailered to the 

launching sites in St. Croix. Traps are the main gear. followed by line fishing and 

diving. Proximity to deep waters in the north and west coasts make feasible for the 

~ fishermen to use small boats in targeting pelagic species 119B7). A survey conducted 
: 

-

by the DFW found that the fishermen of St. Croix are pessimistic about the future of 

their trade. and In of them responded that did not want their sons to be engaged in 

fishing. ThIS contrast with what fishermen In· Puerto Rico feel about their trade. 

3.2 Changes in the Fishery: 

In the Caribbean. fisheries follow the path led by the shifts In the regional and 

global economy. Functioning as a subsidiary activity for the mono-crop complex. or 

as IS subsistence activity for peasants (farmers) or fishermen (as petty commOdity 
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producers), participation in the fishery depended on is variety of factors some of 

cultural and historical weight (cultural tradition of the French and West Indian to 

1arming and fishing as fundamental Caribbean endeavors) or to the diversity of 

opportunities available in the recruitment of a wage labor force and the industrial and 

service sector expand their operations in these insular economies. The present day 

USVI, a former Dutch colony was during the nineteenth century e commercial entrepot 

of the Caribbean with a booming trading industry, fueled, to a certain extent by the 

plantation sector based on sugar cane production and the manufacture of rum. Early 

this century, with the sugar and rum industries almost defunct, wage labor in the 

public service became available in the Island of St. Thomas, while the countryside 

followed the economic pattern described in this section. 

Wage labor was also available in the sugar plantations in existence. Fishing. 

subsistence farming, in combination with other activities provided the local folk with 

the basic opportunities to maintain their families. In the 1920's, the increasing 

demand for beef in the island of Puerto Rico, led the island of St. Thomas to use the 

agricultural land for cattle ranching, which by 1926 had 80% of the productive land 

under livestock production (Johnston 1987: 91). According to Barbara Rose 

Johnston, who has intenSively studied the process of economic and environmental 

. changes in the USVI, the use of land and the demise of the small plots of lands for 

agricultural purposes in the hands on local people, specially those of black West Indian 

heritage, has been the result of major shifts in the economy of the USVI. These Shifts 

have been stimulated by the increase of non-West Indian population in the USVI, the 

sale of land for speculative purposes, the rise of the public sector in the local 

economy, the construction boom due to the development of the tourist sector. The 
'. 

insertion of1'lewcomers from higher socioeconomic levels building homes and summer 

cottages, and the number of hotels increased ·the price of land, a situation that 

precluded the local people from leasing land for shifting cultivation (1987: 96). Lack 

of access to coastal resources, as these became highly valuable, limited the array of 

economic opportunities that the people of the USVI had to '!laintain their families. 
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At the same time, the tourist boom of the 1960's brought a new dimension to 

the local fisheries: an increased demand for local fisllery products and higher prices. 

The tourist boom increased the pressure for the resources, as those species seldom 

used for the market (conch. lobster. whelk and large size fish) were of a high value 

and demand. Fiedler and Jarvis observed that fish in the USVI was sold by the strap, 

not necessarily by the pound. A strap could have nearly six pounds and was sold in 

pre-tourism times for a dime. with enough fish 'for feeding a family (LaPlace 1987). 

The price for the different types or classes of fish (boll: grouper. snapper and goat 

fish; fry: grunt. bluefish. doctor fish and parrotfish; line: pelagics) increased in prices, 

as well as lobsters 11987). From a set of 10 to 30 traps in pre-WWlland pre-tourism 

times and using lobster for bait. the new conditions of the market increased the 

pressure on the resources, and some trap fishermen even engaged in diving for 

lobsters and conch (LaPlace 1987. Johnston 1987). According to fishery officials the 

number of fishermen have increased. as well as the units of gear. or effort measured 

as such. The number of licensed fishermen is increasing in the USVI. as of 1987 

IBeets 1987}. 

Competition for the available fishery resources is evident in the increasing 

number of traps, licensed fishermen, and conflicts with other fishermen from Puerto 

Rico and the British Virgin Islands (BVIl. Discussions held during the Fisheries In Crisis 

Conference of 1987 in St. Thomas reveal that fishermen from Puerto Rico have 

moved into USVI waters to exact fishery resources. At the same time. and based in 

historical and traditional patterns of shared resource utilization. fishermen from the 

USVI have encountered difficulties in fishing in traditional areas in the BVI ( Johnston 

1987). Theft of traps is another indicator of an increased effort and competition. a 

situation also encountered in Pueno Rico. Indeed. incidents between USVI fishermen . . 
and BVI authorities seemed to be related to Issues concerning the theft of traps. The 

Fr,ench fishermen were used probably as scapegoats for the theft. The Incidents also 

. may have a connection to the BVI fishermen's resentment of the USVI restrictions on 

the use of fishery resources In the Virgin Islands National Park in St. John. which 

appeared to be a traditional fishing ground for them. specially for tunie. 
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Competition for fishery resources is closely related to the overall pattern of 

economic development in the society in which it takes place. This collorary appears 

to be truthful for the USVI case. The development of" tourist economy has impacted 

artisanal fishing in many ways. It has increased the demand for certain species that 

were hitherto underutilized. The construction, service and tourist boom (all part of an 

interesting complex) practically eliminated the rural folk and the unemployment. 

Those who used to fish for daily consumption could not do It anymore, and thus 

demand for fish increased from the tourists es well as for the USVI residents. The 

tourist economy also attracted other types of fishing operations such as the longliners 

targeting swordfish. Various sources indicate that their presence also altered 

naditional market prices for various species. However, information this issue is scant, 

and inconclusive. Other participants in the fishery appeared as well. They are the 

sport and recreational fishermen, some of which also target the species caught by the 

small-scale fishermen. Recreational divers and fishermen are also targeting bait fish, 

lobster and whelk, among others. 

3.3 Development and Environmental Concerns: 

The sources examined clearly show that one of the main problems that the 

1ishermen of the USVI face is the deterioration of the marine habitats due to the 

industrial and tourist activities, and increased use of the coastal zone. Johnston have 

:summarized the plight of the USVI in the following manner: 

Increased commercial and pleasure boat traffic between the islands add noise 

and petroleum pollutants to the marine environment. Many of the pleasure 

boats regularly anchor in near shore areas, and grass beds and coral reefs are 

torn 'Up in the process. Coastal development of marinas, desalination and 

(~ . , 

power plants, and commercial land fills have resulted in the filling in or severe U 

modification of bays. Mangrove lagoons have directly and indirectly modified 

by landfills, dredging, and the increased sedimentation and sewage discharge 

associated with coastal development. As these lagoons provide a sheltered and 

shallow environment for hundreds of immature marine organisms, the 
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destruction of these habitats threaten the long-term viability of certain local 

species. One of the social implications of these changes in the level of fishery 

resource exploitation and use of the coastal environment is an increased 

number of people vying for aCcess to a more limited resource. Increased 

competition and resource scarcity nurture the need for capital·intensive 

technologies to go further out and fish deeper 'down, resulting in a panerns of 

increased specialization and territoriality (Johnston 1987: 169-171). 

Such a concern was also brought at the fisheries In Crisis Conference. According to 
. . 

fishery officials, the fishermen of the USVI have strong views about pollution, 

specially siltation and sewage, the decline of the mangrove areas and the amount of 

trash and waste from charter boats, yachts and cruise ships. A similar attitude and 

concern is found among the Puerto Rican fishermen who have expressed their 

apprehension for the state of the environment at Conferences and in interviews in our 

research. 

This issue is extremely important. The recent trend in fisheries management 

is to include the habitat and the environmental factors into consideration. Meeting 

after meeting at the CFMC the issue of the environment is discussed. But when the 

fM? is in place and management options and regulations are discussed, they all are 

related to curtailing the fishermen' activities and seldom are pointed at the sectors 

responsible for the current state of the habitats. fishermen are looking closely into 

such imbalances in management, and this is a crucial issue for all of us involved in the 

complex process of fisheries management. 

3.4 Full-Time contra Part·Time Participation in the fisherv: 

·Fish~ry managers, and those involved with the analysis of this sector of the 

economy have underlined the importance of the extent of participation in the fishery. 

We tend to see work In the fisheries as a process in which there is full time or part 

time participation. In line with such perspective, the tendency is to see full time 

participation as a commitment to the activity, and as good trait of the participants 

since it is a proof of specialization, and capital investment, which leads to increase in 
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the level of technology employed (see Valdb Pizzini 1985 for a similar treatment of 

a commercial fishery in southwest Puerto ,Ricol.On the other hand, part time 

participation is viewed as the opposite and as a deterrent to the development of the 

fishery. Early observers of these fisheries seem to be on that track (Jarvis 1931. 

Fiedler and Jarvis 19321. What is most interesting Is the fact that in discussions such 

as the USVI Conference on fishing, even some 'of the fishermen who spoke called fore 

the banning of part-time fishermen. LaPlace explained that 

Commercial fishermen complain about the number of part-time fishermen. Two 

thirds of the fishermen In St. Thomas a're non-commercial, part-time fishermen, 

That's what is killing the commercial fishermen (LaPlace 1987: 9). 

This sentiment was echoed throughout the conference, by full-time fishermen 

as welf as by scientists interested in the process of limited entry to the local fisheries. 

The first step in reducing effort seems to be to eliminate the part-timers who in the 

view of the trap fishermen leave their traps unmanned for days. which serve as ghost 

traps killing fish, However, as we have seen in this report, part-time fishing is an 

essential component of the traditional West Indian economic culture. a pattern of 

adaptation that have prevailed since the early colonial times, and a system that allows 

the rural folk. and sometimes the urban poor to add cash and foodstuffs to their 

tables, The few full-time fishermen of the present day, most likely, came from 

households in which fishing was combined with farming and other activities, 

Management has to consider tha~ one of the key role of tropical fisheries, specially in 

this part of the world is to serve as a labor buffer zone that allows the poor to survive 

in adverse economic situations, often brought by industrial development that have 

changed and eradicated their traditional links to the land and to the sea, and the 

subsistence and subsidiary activities that allowed their physical and mental survival. 

This issue could be related to the language In the FMP which recommends the use of 

large mesh size for the traps, which In turn will discourage the part-time fishermen. 

due to the reduced number of fishes per trap. A fisherwoman (part-time, for pleasure) 

and kin to fishermen explained the importance of such banning in a cogent manner: 
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Of course, if you pass this measure, the part-time fishermen would have to sell 

their boats, traps and fishing gears, and join the poverty line. I tNnk this is 

Quite unreasonable because part-time fishermen are dOing fishing on a part-time 

basis mostly because they cannot properly survive and support their family with 

their present income, so they sacrifice in good and bad weather to catch a few 

fishes to be able to enjoy some of the good things in life, as are enjoyed by the 

most fortunate people. By this measure your are encouraging more stealing in 

our community ... Before passing suqh a measure, give a lot of thought to what 

this proposal would do to the little men (CFMC. Amendment Number 1, 1990. 

Appendix). 

Social data for Puerto Rico and the USVI tend to support the essence of her assertion. 

Management procedures that are designed to eliminate the part-time fishermen should 

be reconsidered in the light of the overall participation of people in the fishery, the 

traditional role of fishing in the context of subsidiary activities, its role in the Puerto 

Rican and USVI (West Indian or French) patterns of resource utilization and 

adaptation, and the historical role of fishing in our insular economies. 
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SECTION FOUR 

FISHING AND LABOR IN PUERTO AICO: 

HISTORICAL AND CONTEMPORARY PERSPECTIVES 

OF A FUNDAMENTAL CONCERN IN MANAGEMENT 

It II strongly argued In thll report that filhary manlgement mu.t tlka a 
close look to the fishermen. Ind their labor traJectorIes. In order to 
understand theIr partlclpltlon In tha filhery. In thalr life time thay have 
four basic options: ,11 to continua II a fisherman (or Independent 
production]. (2) to become a wage earner In Iny IIctor of the economy 
[or proletarianization: wlthdrlwll from fishing 10 Increasingly become I 
wage laborer. thus showing weak Ittachments to fishing IS In economic 
strategy), (3) to be a fisherman and a wlge earner at unison [semi· 
proletarianization: to ectlvely participate In wage labor and In fishing IS 
a consistent productive ,trategy]. and (4) to return to fishing after I 
period as a wage earner [deproletarlanlzatlon: the process of wlthdrlwing 
from wage labor to engage In fi:ohlng on a full time basis. or IS In 
Independent producer). In this section I discuss some of those options. 
In reference to the historical economic and .oclal process that pervaded 
the life and communities of the fishermen. A process In which their 
household were of key importance. 

4.1 Semi· proletarianization in the Puerto Rican FiSheries 

Semi.proletarianization of the fishermen is indeed a pervasive process in the 

Puerto Rican fisheries. an issue taken lightly by government agencies, and needless 

to say. poorly understood despite past and recent efforts by social scientists and the 

state agencies (Guti~rrez 1985. Matos and Torres 1989). Such process. as an 

adaptation of the laborer to the process of uneven proletarianization. and the labor 

force market tendencies, Imply, different patt~rns of fishery utilization on a synchronic 

and diachronic dimension, that Is, In the specific moment in which fishermen use the 

resources, and es part of their lifetime trajectory In the world·economy, in which they 

participate In different manners. While proletarianization and the uneven Integration 

of those producers Into the economy proceeds steadily, the fishermen also become 

involved in an de·proletarianization movement. Simply stated, fishermen, or people 
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from fishing households enter in the world·eco·nomy by means of wage labor in 

agriculture or industrial work in Puerto Rico. the United States or both at unison, as 

we have documented. In the midst of such circumstances wage laborers participate 

in fishing as a mean of adding monetary resources Into their households. or as part 

of a seasonal strategy of subsistence. It Il clear that In the life history of those 

laborers. et the very end of their useful. productive life for capital the become de· 

proletarianized by capital through the strategy of invoking the age of retirement, or 

they do so motu proprio to become eligible for social security ben!!fits. In the origin 

they were borne from fishing households. and therefore. by tradition. cultural 

commitment. and personal choice they have to return to the cradle of their productive 

efforts. Such choices and strategies also correspond to a continuation of labor, of 

work and to receive additional remuneration, without the need of becoming obligated 

to correspond to the state requisite of tax payments. That issue is critical in the 

understanding of a lifetime of -eternal recurrence-to forms of labor and prOductio:;. 

Fishing is en activity of independent production (Valdb·Pizzini 1990a) which 

has historically de·commoditicized labor. Fishing represents an option or alternative 

10 the efforts of capital to involve producers in wage labor or in the various types o~ 

uneven integration into the proletarian status. Laborers in all sectors of the economy 

may divert their labor as a commodity from the specified path. and become 

independent producers. fishermen. A decision on singularization comes from individua: 

choice (creativity) to return to work settings that offer aesthetic and moral benefits. 

or through crises in the economy or in the life history of laborers. These two 

alternatives will be discussed through the life histories of fishermen (presently) or 

laborers who decommoditize their condition as proletarians, We contend that fishing 

is fixed in 8 position of defiance of the patterns of Industrial work. namely: taylorism 

and fordism Itime·scheduling and the assembly line I In the context of the fishermen' 

lives. driving them to assume a different position from society and workers. A 

.' particular form of household utopia, a space and time which remains autonomous 

from the pervasive process of Industrial commoditization, a space redeemed from 

labor extraction, and regained for leisure. Independent produ~tjon. leisure and therapy. 
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4.2 Oeoroletarianizatign of the Workers in the Cane 

Sugar cane production in the Caribbean Is inextricably intertwin.d with fishing 

production. In these social formations fishing playad a key role in the subsistence 

strategies of the slaved labor force in the sugar cane plantations. Richard Price in his 

·classic·. but updated article on the history of Ceribbean fisheries (Price 1966) 

documented, using historical materials from Martinique. that slaves with certain . ' . 

privileges were allowed to fish for their .ubsistence. the tables of the plantation 

managers. and even for the formation of ma,rket networks. Price contends that such 

privileges contributed to the development of adaptive skills and in!1ependence which 

contributed to their transition from slavery to freedom through manumission and or 

maroon societies (1966: 1364). Fishing 1hen offered a diversion from the path of labor 

control and commoditization within the plantation system as a source of wage labor, 

F,shing. perhaps heroically and mythical (a spe.cial mission performed by fishermen in 

thei. pOlitical discourse and praxis, and perceived by many political and social sectors 

of the Puerto Rican society, but barely understOOd (Valdb·Pizzini 1990b) constituted 

the axis of the formation of coastal communities, usually perceived as independent 

and vested with psychological and existential traits of verticality. 

In that context, fishing presented a setting or set of circumstances that 

permitted the slaved labor force to articulate a parallel market system, which traded 

produced commodities, but also exchanged information and enhanced further contact 

with other individuals under the same labor conditions, a Situation that served well the 

total rejection of the plantation system through escape, and formation of maroon 

communities (Price 1966). For Richard Price. fishing ·served a function analogous to 

crafts and subsistence plots as a way out to the oppressive plantation systemft 

'1966: 1 37~). Puerto Ric6, in that respect was no different from other Caribbean 

formations •. The coffee end sugar cane haciendas competed fiercely with the 

subsistence Dnd small landholdings for labor. 

With the advent of manumission, coastal communities sprouted in the fringes 

of the sugar cane plantations. Coastal settlements In Puerto Rico represented 

subsistence enclaves populated by freed slaves from the early moments of the 
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colonization, and from creole population. In those, fishing, charcoal production. 

subsistence farming using swidden agricultu,"e techniques, animal husbandry are the 

inventory of productive activities performed (Cardona Bonet 1985). Were official and 

informal harbors were installed, portions of the coastal population also participated in 

maritime occupations, all tied to the Spanish Crown', Seamen Guild. a branch of the 

Navy. This is important ,ince only those belonging to the guild were able to fish a1 

,ea using boats. 

There is major difference between sugar cane production and slavery in Puerto 

Rico and the British and French Caribbean. While the plantation system based on slave 

labor force was declining in the Caribbean, the slave trade and labor utilization was 

II its peak moment in Puerto Rico. It is at the end of the century when the hacienda 

system integrates in great numbers wage laborers. However such transition was slow 

and finally achieved with the U.S. occupation in 1898. and the advent of' the centra' 

sugar cane factories of U.S. capital. 

The agrarian economy of Puerto Rico during the first decades of the twentie:r. 

century was characterized by the following processes: the proletarianization of the 

Jabor force. the mechanization and modernization of sugar cane processing. the 

establishment of sugar cane central factories. and the concentration of the rura' 

. workers in company towns. in agro-towns and in urban centers dependent on that 

crop. Sugar cane production during that period increased notably. From 1 8S8 to '930 

production increased fourfold. eventually reaching 1 million tons by the 1940'5. 

becoming in that decade the economic activity responsible for 40 percent of total 

employment. 20 percent of the GNP and 20 percent of the amount paid in salaries and 

wages, and 62 percent of alf exports (Heint? and Oarcra-Passalacqua 1983: 11). The 

Americanil/~tion of the Puerto Rican economy end society, brought, along with 

material rewards of such modernization, the systematic dispossession of farmers and 

peasants of their land. turning them Into rural workers (Steward et al 1956). forced 

the rural in'dependent producers to mIgrate Into urban areas, created stagnation in the 

rural jobs demand (mainly because coffee production enter into a dramatic decline), 

;ncreased labor discomfort and levels of pauperismtha1 triggered diseases. hunger. 
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and a continuum of rural and urban strikes from 1905 to , 940 (Heine and Garcia 
. ' 

PassalacQua 1983, Garcia and Ouintero 1982, Taller de Formacion Politica 1982, 

1988). 

It is rather difficult to put into a historical perspective the social and economic 

trajectory of fishing households In Puerto Rico due to the poverty of primary lources 

on that particular matter, and the Itate of locial research. However, Information 

available suggest that fishermen in the twentieth century were historically tied to the 

Seamen Guild of maritime occupations, thJ.ls having certain important ties with the 

merchant marine and merchant capital In general, and' from the peasant coastal 

settlements which sprang at the fringes of harbors, coastal towns and haciendas 

(Valdlls·Pizzini 1987). One is tempted to speculate with great precision that many of 

those coastal settlers were eventually incorporated into the ranks of the sugar cane 

workers. Another alternative in the realm of explanations is that wage laborers also 

beca;ne fishermen by the articulation of a low paying industry that forced a, period of 

high production (the harvest or la zafra) and a waiting period (el !iempo muerto or ttle 
, 

dead season) in which most of the cane cutters remained idle subsisting on advanced 

payments and credit on the company store (Mintz. in Steward et al 1956). While the 

analysis of the" Americanization" of the sugar cane industry in Puerto Rico have 

emphasized the massive proletarianization of the peasantry and the incorporation of 

laborers into full fledged capitalism and the world economy, it is obvious from our 

standpoint that the centrales dwell on the semi·proletarianization of the Puerto Rican 

labor force. This uneven proletarianization allowed, to a certain extent, that the 

centrales run profitable with rather low wages since the labor force, jointlv with the 

productive efforts of the members of the household engaged In various activities to 

support the family. Although poorly ,understood by social Icientists, fishing was . . 
central to those productiva strategies of the laborers households. In The People of 

puerto Rico Elena Padilla described an array of lubsidiary activities sugar cane workers 

used, Which included: chiripas, domestic activities for other households (laundering. 

seaming, cooking, cleaning), -iIIega'- rum production, gardening, hauling sand . 

gambling, and fishing. 
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Padilla includes as part of the strategies of those laborers the process of 

migration: 

·Others migrate to San Juan or some other city in the island to find a job. In 

the past few years, specially since the end of World War II, many young men 

have migrated to the United States a number of times as contract labor to wo ric. 

in the agricultural harvest ... Most migratory agricultural workers, however 

return to the community during winter when the sugar harvest begins. Men 

with families cannot travel to find work, and they stay In rural Nocora" 

(, 956:285-2861. 

This pattern remains today except that the slow demise of sugar cane productio r, 

forced men ·with families· to migrate consistently in the same labor markets indicated 

by Padilla: New Jersey. Washington, New York, and Michigan. 

Mintz also points at the role of subsidiary activities. often armed by the laborers 

discourse ·One most live illegally here ... "; and coincides with Padilla on the 

,importance of fishing. However, Mintz makes an important distinction. Fishing was 

performed by full-time specialists, as well as by agricultural laborers. The passage in 

ina People of Puerto Rico deserves full quotation, as it illustrates the pervasiveness 
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of the centrales in ·subsidiary activities· or in the semiproletarianization of the Puerto 'I' 

Rican labor force: 

Fishing is year round activity which supplies full-time employment for 

about six adults in barrio Poyal. Yet even these full-time fishermen will 

be found some time working in the cane during the height of the harvest. 

Fishermen range from the full-time operators of sailboats ... to those who 
. . 

fish from rowboats or from the shore for sport or for food for the family. 
'. 

Sailboats represent a very substantial Investment of cash-about two 

hundred dollars. Because they enable the fishermen to use their nets and 

traps several miles offshora, and because of their large carrying capacity 

for the catch, sailboats are an enviable possession. ~ut the cost of a 

sailboat is prohibitive and no sugar cane worker can hope to save 

enough to buy one. Besides, operating and maintaining a sailboat 
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involves special skills not known to most local people. Full-time 

fishermen have a special status in the barrio. Their .cash income is 

perhaps less than that of an energetic Dalero or foreman. but their boats 

represent a significant accumulation of capital and their skill and 

knowledge are much admired. When these fishermen are not at sea, they 

spend their time mending and making nets and traps. caulking their 

boats, repairing sail. and otherwise renovating equipment. A much more 

important group of fishermen numerically are those lugar cane workers 

who fall back on their fishing skill during the slack season in the cane, 

These men, about forty of them, fish from rowboats or along the shores 

and use their catches for food, to maintain social relationships via gifts 

of fresh fish, or to provide a small extra cash income (Mintz in Steward 

et al 1956: 362). 

It fOllows from Padilla and Mintz that the context of fishing during lhe 

hegemony of the sugar cane centrales was one of "subsidiary activity" for rura' 

laborers to earn an additional income. or to fill their tables with the piscatorial staples 

Along with other economic activities. some of whtCh fall in that shadowy zone' ofte'1 

called the illegal or informal economy. fishing contributed to the subsistence of 

proletarianized households. while sugar cane wage work slowly initiated the 

households of independent producers (fishermen) into the workings of 

semiproletarianization, Distinctions between the two types of laborers / fishermen 

dwell in the time spend in each side of production, and the capital accumulated and 

invested in boats and gears. which was. and It ill Is a sizeable amount. In the forties 

and fifties, ~he cost of a sailboat represented more than the average yearly earnings 

for a rural worker (Vald6s-Pizzinl 1985). lack of skills, capital, and time precluded 

many people from entering into fishing. however many did manage to de· 

proletarianized themselves and turn to independent production of commodities rather 

than to become workers In the lugar cane centrales. 
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Since 1930 (as the records showl indellendent production (fishing) and sugar 

cane production battled for labor, apace and household commitment. Norman O. 

Jarvis. a U.S. fisheries agent studied the fish markets of Puerto Rico and the U.S. 

Virgin Islands. and found that from 1,403 men engaged in fishing only 600 could be 

class ified as full-time fishermen (independent producers), In his analysis Jarvis steted 

that ... 

-The great majority of fishermen In Pueno Rico depend on plantation 

work, employment in the augar centrales, or stavedoring at the docks 

and landings as much or more ihan they do fishing. Fishing Is followed 

as a sole occupation only where their work can not be obtained or the 

demand for fish is fairly extensive (Jarvis 1932:14)-_ 

Interestingly, those areas where Wfull-time- fishing was indicated by Jarvis 

coincide with the major areas sampled in our life history study. and singularly. these 

are areas which have a hiSiorical background as official and unofficial harbors and 

trading centers in the island. Again. a historical tie between maritime occupation, 

merchant capital and the tranSition of that labor force into fishing, among other 

activities. A key finding was that the number of fishermen depended on the season. 

From June to January. when sugar cane was not being made. the number appeared 

to increase. In S<lme cases Jarvis suspected that in some areas as in San Juan, few 

men who declared they were Wfull_timeW fishermen only fished -at intervals between 

loading ships. or to supplement other irregular employment- (1932). Jarvis 

explanation of the dichotomy betwe.en full-time and part-time fiShing as a malter of 

individual choices on behalf of the fishermen, one guided by market conditions and 

economic rationality. Jarvis argued that the fish market conditions were detrimental 

to the fishermen since fish use to apoll often, and wno regular channels exist for the 

distribution of the catch- (1932). While that argument Is partially true. It appeared 

that -the condition of the fishermen has not improved as was expected under the 

American administration- (1932:15). Referring to older Informants. and comparing 

notes with the 1899 Wilcox report on the Island's fisheries, Jarvis recognized that 
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while retail price increased. the ex-vessel price did notin the same proportion. leaving 

the fishermen with a ~a small margin for the replacement of boat and" gear" 

{1932:15!. One the other hand proletarianization. according to Jarvis had some 

benefits for the transformed fishermen. ~working ashOre he (the fisherman] is paid 

regularly. while the hours are shorter and the work often easier~ (1932: 1 41. But. that 

was not the case in the almost exclusively job available: working in the cane. Wha1 

needs to be stressed here is that fishing as independent production competed with 

sugar cane production eaCh performing. not a symbiotic function, but an act of labor 

articulation. participating at different le .... els of the incorporation of households into 

industrial, and the households negation to follow the path of labor commoditization, 

De·proletarianization. in this particular context. features households who halle 

, 
! 1 

been partially or completely incorporated into the sphere of industrial production, as ~ 

in sugar cane production. who decided or become forced to lea ... e that field, The 

Caribbean ethnology halle documented the interest of sugar cane laborers to escape 

plantation work and to dodge proletarianization. mediated by fishing as independent 

production. 

After Richard Price original remarks that fishing ser ... ed as an alternati ... e to the 

·oppressille" plantation system. anthropologists ha ... e disco ... ered that fishing and 

occupational multiplicity conform a labor strategy of sur ... i ... al and semi- ~ .• 

proletarianization in a world dominated by capital penetration and poorly remunerated 

wage work {Comitas 1960. Stoffle 1986). Caribbean people di ... ide Jabor in working 

for oneself {as in fishing) and working for others (plantation and go ... ernment work). 

fishing as an artisanaJ activity in ... okes creati ... e skills. and allow the Homo Judeni to 

take o ... er, in sharp contrast with plantation labor, a reason why fishermen in Puerto 

~ico recall ~ishing as a sport and as therapy (Mintz 19561. On the side of production, 

fishing also allows landless or small Icale landowners to support their households 

without having to incorporate their .fforts In full wage labor, as it has been 

documented in throughout the Caribbean 'Vald~s-Pizzini 19908). 

On the side of personal choice. It is clear that producers prefer to fish than to 

work in plantations. Sugar cane plantations. vis·a-vis fishing represent sla ... ery. 
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t foremen and wage labor schedules. while .fishing represent -independence- and 

cont,ol over oneself and the production process which produces a satisfaction not 

found in wage labor.llevy 1976 and Valdb·Pizzini 1985, 1990a). This mentality is 

correlated with the findings in surveys that fishermen In Pueno Rico fish, among other 

reasons because they -like It-. lince it provides contact with nature, and give them 

the capability of structuring their time and efforts IGuti6rrez 1985). Other studies have 

shown that fishing among Pueno Ricans Is also I matter of -spiritual and 

psychologica'- benefits, lince fishing proyides pleasure, freedom, a flexible time 

schedule. and -no bosses· (Blay 1972:64·65) In that context, de·proletarianization 

from the sugar cane industry must be interpreted. 

, 
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FIGURE 3 
PART-TIME AND FULL-TIME FISHERMEN IN PUERTO RICO 
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4.3 The Demise of Sugar Cene production 

The Commonwealth of Puerto Flico responded to the consistent weakening of 

the sugar cane industry after 1940, with a development and modernization plan which 

provided the setting for the Inf!ux of U.S. capita! In tha form Of transfer paymants, and 

industrial development. In 1950 sugar production Increased. but the increment in 

wages, and the drop in demand for sugar doomed the future of the onc. king of the 

i"and's .conomy. The Commonwealth .nded buying the collapsing oenirales from the 

local and U.S. companies and bacendados and forming the Commonwealth Sugar 

( Corporation, which assumed the bankruptcy and demise of the industry. The 

Commonwealth', development strategies also estimulated the demise of the 

agricultural export economy. by creating industrial and commercial jobs in the urba'i 

r 
centers that attracted large amounts or reasants and rural proletarians into the citte s. 

The economic growth of the Island was and still is unable to cope with the demand 

10r jobs in all sectors of the economy. The accretion of fertility rates and popula'tlo'i 

growth triggered by the increasingly better medical services. and alimentation 

patterns. had the effect of augmenting the 'arge numbers of unemployed rura' 

proletarians. and lumpenproletariat flocking into tl'le cities and the number of Puerto 

Rican migrating to the U.S •• as seasonal rural migrant workers. and as part of the 

labor force in the urban centers (History Task Force 1979: 1 41). 

4.4 The long and Winding Road of peproletarianizalion 

The road of deproletarianization is one of the less traveled one. and It is not an easy 

journey. but one that often takes many years In preparation. and a circular travel 

which Includes the U.S. among other pIeces. In the 1960's fishermen joined the 

ranks of laborers leaving the fields and moved the U.S. looking for a job, or better 

living conditions. The declin. of the urban patterns of economic development in the 

northeast ~Ities of the U.S., Its fiscal crises. housing problems and crises joined in a 

conjuncture with an expansion of the welfare state and the massiva transfer of federal 

funds and aid to the poor in Puerto Aico (Pratts 1987). both circumstances fueling the 
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". process of return migration in the Island. I trend in which many fishermen 

participated. The following cases illustrate that point: 

Once in Puerto Rico. X Ittempted Inother Itint in proletarianization. in the 
garment industry In Mayaguez, In Irea of the economy In which he had 
previous experience In New York. This time, tax exemption was not enough to 
discourage factory ownerl to face Jabor, Ind the factory closed. X resorted to 
fishing. finally disengaging from wage labor, I path which started It childhood, 
the same period when X became Initiated In fishing. Another fishermen. IS in 
the southern coast. In area affected by high unemployment, basically a laborer. 
also followed the long and winding road of deproletarianlzation. From 1948 to 
1955 Y worked loading luger cane in the wagons In the Central Azucarera. The 
next year Y initiated a long history of jobs which Included working in New York 
8S a migrant worker, In cauliflower farms. migrating consecutively until 1959. 
In Puerto Rico Y worked in construction, mainly In the construction of a 
petrochemical plant. The ·construction Industry· was in a peak moment in the 
1960·s. mainly due to an increase in housing projects. and the building of the 
industrial infrastructure. Y using affinal relatives and cousins was able to ind 
jobs in that sector. With a CQmpadrQ. Y managed to find a job as a mason. in 
housing projects in the south coast. After the construction boom ended locally 
Y travelled to Massachusetts to work for six months in the tobacco farms. a 
job found through the local office of the Department of Labor. Back in Puerto 
Rico. Y worked in a auto parts plant. in a hospital. for a total of nine months. 
when he went to New Jersey to work in a light fixture factory. The laberinthic 
journey of proletarianization in agriculture. the auto industry. farm labor in the 
U.S .• and construction finally came to an end in 1976. when Y started to fish. 
this time. for therapeutic reasons. II 

Fishing. as expected. does not arises as an immediate or sudden alternative to 

waBe work in the sugar cane fields. Once in the path of proletarianization. workers 

lend to remain as wage laborers for IS Jong IS they can. The benefits of social 

security. health Ind incapacitltion Insurance, Ind the Issurance of weekly earnings 

.ccordingly to hours of work cannot be neither denied or down-played. In some 

cases. the fish market conditions (ex-vessel prices for the fishermen) were not 

lucrative enough, mainly during 1940 Ind 1950 IS too engage in independent 

production as an economiC alternative to wage labor. It required the concerted efforts 

of the household members to produce such desired change in labor status. 

Apparently. fish prices In the 1960·s. when unemployment was at Its best. were 
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lucrative enough as to become a fisherman with the help of the wife and children, end 

in some cases, with thl! help of the mo,ey transfer of an ultimate welfare state. Social 

securily, food stamps, and welfare payments, made available to many of the ceses 

examined, specially late in their proletarian productive life (and to some in the abSOlute 

decline of their official proletarian life, Incapacitated and Injured from work) allowed 

them to become fishermen. 

To structure In a sensible manner the processes discussed In this section we 

must say that these fishermen, found themselves In the same predicament that Tasc 

and the social actors ofIhe People pfPuerto Bicp found themselves: involved in sugar 

cane production by the economic pervasiveness of that Industry in the coastal plains, 

thus turned into e rural proletariat, and the lack of similar economic alternatives in the 

coast or in the highlands. Peasants, coffee and tobacco farmers from piedmont and 

highlands areas, displaced by the U.S. tobacco companies flocked into the coasta' 

plains and urban centers desperately looking for jobs or a stepping stone for the U.S· 

migration. The route of proletarianization in which these rural households engagee 

took them to the sugar cane fields. to farms in the mainland, to industrial and service . 
jobs there end in Puerto Rico, end in some cases, to jobs provided by the state as 

subsidiary to the r!Jral proletariat in need, to meintein e labor reserve in motion. 
~,~ 

Fisheries and the state played e similar role in the erticulation of the wage labor 

1orce. The iocal government depended, end it has continued, on federal funds and 

programs ·to alleviate economic crises in the Island. The disarticulation of coffee, 

tobacco and -minor- (subsistence) crops farms, land eccumulation on behalf of the 

U,S. companies, government land expropriation, land accumulation by the armed 

forces, end social displacement of the coastal settlements altered the life history of 

households, In the COllSt 'and in the highlands, and painted I! landscape with an 

immense potential for political action and violence, demonstrated through strikes and 

labor disputes. 

During the 1940's and 1950's, detenfion of the deployment of social, labor. 

and pOlitical unrest was achieved by violent repression, and through various programs 

which included the Puerto Rico Emergency Relief Administration IPRERA), and the 
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Puerto Rico Reconstruction Administration (PRRA) which provided more than 230 

million dollars between 1933 and 1941 In locial and economic programs-, which 

included housing food, and clothing for the rural poor, Still today the acronyms PRERA 

and PRRA evoke both harsh times and Itate benevolence, and the demeaning 

household state of abject poverty and helplessness. Industrial development was 

indeed structured, among other things. to slowly accommodate the rural workers into 

1he hearth of industrial production, thus minimizing the lubstantial effects of the 

demise of export agriculture and sugar cane decline. But. the ultimate solution to the 

socioeconomic and political problems In the fields, and in urban centers was migration 

and population control by means of female women sterilization and other family 

~lanning strategies. The Commonwealth officially described migration as the escape 

valve of the Puerto Rican problems. and made sub'tle but effective efforts in 

maintaining such valve open, sending migrant farm workers to the mainland and to 

semi-permanent settlers to the industrialized Cities of the northeast coast of the U ,5" 

Inevitably, the Island fisheries turned in this century into a labor buffer zone. in 

whiCh the displaced, seasonally unemployed proletarian population found food, 

recreation and cash to maintain their families during la bruja, It is though that during 

1he 1940 and 1950' the number of fishermen increased notably, due to 

llr'lemployment in the Island. To most of the fishermen interviewed, the sea was the 

landscape the grew accustomed to in the coastal settlements in the fringes of the 

sugar cane centrales. A culture of chiriperos,learning to use the marine resources for 

1he benefit of their household economy was an essential part of their life experience. 

The mangrove, lagoons, the reefs and the platform habitats provided them with a 

1raining grounds for a trade that could help them solve economic problems. 

\ 

, 

The critical context of the Island's fisheries Is a difficult one that managers then J 

10 minimize. It Is the context In which the rural workers In vast, known numbers have 

found solace from labor exploitation, therapy from Injury or mental discomfort. food 

10r their tables and cash for their expenses and subsistence, adding productive efforts 

10 fisheries consistently used by e number of independent, specialized fishermen. 

Jndependent producers. proletarians and a semi-proletarianized labor force use the 
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resources a unison, each with its own schedule, productive arrangements, and labor 

input, household commitments and political actions. Conltruetion industry and the 

industrial development, which consistently proletarianizes fishermen or de, 

proletarianizes laborers and send them In the journey to their Ithaca, their beloved 

island, are also consistent forces In the privatization of access to the shoreline, 

mangrove forests destruction, sources of pollution, systematic destruction of estuaries 

and nursery areas, and the perceived decline of fishing. That Is the predicament of the 

fisheries in Puerto Rico. • 

4.5 The Household as the Context end oomain for oeproletarianilation 

Disengagement from wage labor is not an individual decision, nor a process of 

such kind, but one which requires in many instances full participation of household 

members. At this micro level, the household, one cannot overlook the participation of 

the state in this process. The household provides labor and support for the separal1o;-. 

Of wage laborers from their jobs in their route to independent production. 

'Households are, in the context of. fishing, containers, or units that engender and 

maintain fishermen in their communities and protect them from the tensions provokec: 

by other social and economic forces. In that predicament households reproduce labor 

for the fishing enterprise, but cannot escape to face tensions produced by Olher 

sectors of the economy. In Puerto Rico, the logic and structure of the system allow 

each household to co-reproduce, among other things,laborers for the industry, public 

service or commerce. The educational system has responded to the development 

process through a variety of means' which include universal education and vocational 

schools. During the last 10 years the massive transfer of funds from the Pell Grant 

and the Bas,;c Educational Opportunity ~rant (BEOGI propitiated the expansion of state 

and private colleges and universities and two year programs and trade school that 

have educated a large portion of the labor force. In that predicament, fishing 

households In Puerto Rico, more than anywhere else, have strong tensions in 

socializing children within the skills end productive culture of fishing, of independent 

production, end the state ef}d expectations slowly Inserting them into the status of 
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wage laborers in the service and industrial sectors. And. there is always the 

alternative to join the ranks of the migrant farm workers or to take a plane an migrate 

10 the United States. In many cases examined. the fishermen house features these 

intersections and tensions with the larger economy. and part of tha aolution is to 

become - the household - • container of laborers despite the petty commodity 

character of the household enterprise. In that context. the household network 

becomes. despite their petty commodity. capitalist character. a container of laborers. 

a unit that supports and contributes to the reproduction of the labor force during the 

economic crises. 

The Z siblings opted for staying in their municipality (ridden by unemployment) 
instead of migrating. The economic strength of the network of household 
businesses. labor pool. infrastructure. and means allows them to continue in a 
state of non-commoditization of their labor. in .the hearth in independent 
production. The share system used by their father illustrates this point. He sells 
the catCh. subtracts the expenses, and divides the money by three eQual parts, 
despite the fact that he owns the boat and the gear. but their sons help him 
with the maintenance. motor repair. wood cutting for the traps' frames (a"1 
activity in which his wife alsc> helps occasionally) and net mending. Howeve'. 
i1 they have to pay a loan or have additional expenses, the father waives the 
share system and gives them the money they need. In that manner. they are 
not Circumscribed by how much they fish to cover the basic needs and financia! 
commitments, but know that the cash will be provided, a financing provided by 
fishing. his colma do, and through (perhaps the most important) the wife's 
fritter bUSiness in the beach or the cake production. Each household with its 
own schedule and strategy of production offer the members economic asylum 
in they become unemployed. or provide with means to support their families 
while the situation improves; 

4.6 A lifetime of labor end 'ndependent Production 

The diversity of strategies that allowed people to become fishermen and to 
'. 

Jeave wage labor; It Is time now to explore the apecifics of that trajectory. Sidney 

Mintz's distinction of type of fishing In Cal\amelar. he observed becoming a full-time 

f~herman ior an independent producer) featured unsurmountable hurdles for the rural 

workers since the cost of sailboats were ·prohibltive- for the workers In the cane, and 

represented a significant accumulation of capital. Time c~mmitted to sugar cane 
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production also precluded wage laborers to engage in ·full·time· fishing production, 

thus fishing became a ·,ubsidiary- and ,easona1activity, especially during what the 

Viequenses call, la bruill. Low prices for fi'h, lack of refrigeration facilities, and 

minimal capital investment made fishing a difficult trade to live from. Government 

officials evaluating the fisheries during the first part of this century agree that in the 

context of the prices and marketing structur~, the fisharmen earnings ~ere Quite 

meager, and did not allow for en adequate subsistence, nor for the intensive 

investment of capital (Jarvis 1932, V~lez et ., 19451. 

Z life history sheds light to thoS!! difficulties In entering indep.endent production. 
He started fishing with one of his brother, who had a boat. They paid a man 
to build the traps and started their career in fishing. Afterwards. again with the 
help of two of his brothers. pooled the money to buy a ,mall boat. Z share 
came from his wage labor in the cane. Their labor commitments only allowed 
the to -fish close to the shore-, basically to eat and the remainder to sell. In 
1953 Z bought an 10 hp outboard motor financed by the Department of 
Agriculture. 

ThiS conjuncture is eventful. The post war period marked the decline of suga' 

cane in the Island, in response to world prices. and the emphesis in industria' 

development and cr,anges in the patterns of land use, end it also initiated an increase 

in the prices of fish end shellfish. Coincidentally. government programs for the labor 

re·incorporation into other sectors of the economy, and support of sugar cane laborers 

started to appear, jointly with efforts to -develop· the local artisanal fisheries. 

In line with the strategy for development, the Commonwealth initiated efforts 

to increase production and impro.vement of marketing faCilities, end fishermen 

opportunities at the moment in which prices Increased IIl'Iigo 1967). Government 

efforts included: the motorization of the fleet through loans for Jheir purchase (thus 

creating the fishing credit section at the Department of Agricult.urel. centers for the 

sale of gear and equipment It low prices, fishermen training courses, and the 

construction of landing centers called ylllas pesgueras '19671. A large ponion of the 

fishermen interviewed by us, only started to buy motors and buy boats, when the 

capital was available through government development programs. But success in 
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fishing and in capital accumulation at the ho,:!sehold level depended on the array of 

activities in which relatives become engaged. 

It follows from this analysis that the fishing households are a key element in the 

trajectories outlined In this report. Specifically, the degree end ~ucl:ess of . . . . . . . 

deproletarianization depends on the structure of the household, Its ability to establish 

a network of units, and the utilization of joint skills In supporting and contributing to 

the welfare of the households. In the case of Puerto Rico, there. are some elements 

that are absent In other cases of household networks, end that pertains to the fact 

that the wo~kings of a state dependeru on transfer payments makes possible for 1 

households to continue living without further efforts that could jeopardize their current 

flow of funds from government agencies. I am not arguing that the rural poor prefer 

not to work, but that the structure of the system permits them to benefit from socia' 

. security, food stamps, incapacitation benefits, and therefore fishing allows the 

fjshermen to find therapy, or to add an additional income or food for their tables. 

without incorporating members of their household in those chores. Children then 

Jemain in school In an attempt by both the household and the state to incorporate 
• 

them into the university system,the Armed forces, the migrating farm workers, the 

flow of migrants to the U.S., but preferably into the industrial and. service labor force. 

Inevitably, they become separated from fishing, but most learning the trade. in case 

1hev do not find jobs or become unemployed. 

Most of the fishermen we in~erviewed proceeded historically to travel a journey 

in which their labor force became commoditicized by the social formation, and its 

participation in the international division of labor as part of the semi-peripheral tier in 

the world-economy, a position held in an Interrelationship with the U.S. economy and 

Jabor mark~ts. In that journey, these laborers. some of which originated in fishermen 

or in semi-proletarian households, Intended to de-commodicitize their labor, to become 

dep~oletarianized In the long run. One has to distinguish well within the history of 

these trajectories, lince capital resumes the participation of laborers In Its industries 

accordingly to trends in labor demand and supply, and the cultural predicament of the 

context that provide labor in specific social and political circumstances. Simply 
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stated, the labor force of certain ethnic groups Is commoditized in relation to the 

current needs of capital, patterns of labor remuneration, structure of household 

participation in labor, political affiliations and strength, legal protection. and laborers' 

availability. lebor also becomes expendable when the demands for the commodities 

produced is reduced. Individual labor also becomes obsolete when the conditions of 

the laborer cannot fulfill the production expectations of the employees. in that 

context. Illness (physicel and mentelland injury (Ideml disqualifies laborers to continue 

working. All these circumstances. well known, .ends laborers to the ranks of the 

unemployed. but not necessarily to the ,anks of the idle and unproductive. Sharing 

that structural background of socioeconomic conditions. the lives of the Puerto Rican 

fishermen, closely tied to the movements of the world-economy. feature and the 

individual level, in their authoritative discourse, their need to de-commoditicize the" 

labor, to become independent. Forced perhaps by labor conditions. migrant nosta1g.8. 

unemployment, personal- domestic difficulties. these situations enhance perhaps the 

daydreaming of the workers in the midst of repetitious activities. or in the loneliness 

of a ship in the Pacific, boredom in a factory in Mayaguez, humiliation in a drugstore 

in VieQues, among the fumes in a fiberglass boat factory in New Jersey, in the suga' 

cane fields, in the U.S. farms of the northeastern coast, or in a salt pond in Cabo 

Rojo; dreaming perhaps of independence, as we have seen in the cases collected fo' 

the Life-History project (Griffith and Vald!!s-Pizzini. in preparation). 
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SECTION FIVE 
KEY ISSUES IN fiSHERY RESOURCE MANAGEMENT 

IN PUERTO RICO AND THE UNITED STATES VIRGIN ISLANDS 

Fishermen believe thlt the weight of ,uource mlnagement 
•• on their .houlder., Ind thlt they Ire consldared the lole 
culprit of resource depletion. They Irgue thlt the proc ... 
of mlnagement must Incorporlte In Irray of user. Ind I 
lit of .Ituatlon. thlt Itrect how the marine resourclI Ire 
used and conserved. In other word., management mutt 
engage'n the InllY'1I of these flctor. or key Issue., In 

. order to under.tlnd the full extent of It. measures. 

Regulations concerning the size of conch, the catch of red hind, measures of 

mesh size for traps, and other measures proposed and established by the FMPs will 

affect, in one way or another, the livelihood of the fishermen. CFMC documentation 

I 1rom public hearings suggest that, in general. fishermen agree on establishing certain 

regulations to protect the .pecies, but seem to be inclined to reject limited entry 

schemes, and the potentia' redUCtion in the number 01 gears. Social processes in the 

t last ten years suggest that the fishermen are willing to cooperate with resource 

management, but with important caveats. 'will briefly discuss some of the key issues 

lhat need to be address in the FMPs, as they are pertinent to the status of the 

fisheries, and the welfare of the resource users. Data for this discussion is derived 

from a Delphi investigation on fishery conflicts in PR/USVl'ate in the 19BO's (Valdes 

• Pizzini 1990cl. 
: 

L 5.' Competition Between Recreational and Commercial Fishermen 

.. 

One of the key 'ssues I. the 'ncreasing competition among recreational I 

sportfishermen (and the recreational lector or ·'ndustry- In general) Ind the 

commercial fishermen. The Griffith et al report (19BBlsubmltted to NMFS shows that 

In various areas of the Island of Puerto Rico and In the USVI there Is competition for 

the reef fish resources, and the recreational fishermen also target those species that 
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the commercial fishermen traditionally catch. such as: snappers. groupers. yellowtail ·1 

snapper, and hogfish. among others '1988: 28·291. These fishermen use similar 

gears as those used by the commercial fishermen, except for rod and reel. and gill 

nets. As one expert in the Delphi Report suggested .•• 

Both groups often target the same species groups luch as snapper, 

grouper ,grunt, etc. Since these species are under constant fishing pressure by 

both groups, ~ith a consequen.t decline of the resource. a conflict is created· 

85 a competition for the limited resource. 

Recreational fishermen are also exerting pressure on the government agencies 

In their view the government should be more involved with the recreational fisheries 

by satisfying current needs such as public ramps and private marinas. They also wa~: 

proper management of the species that compose the resourre, licensing systems. 

surveillance and better use of transportation taxes from fuel and boats. Ttlese 

fishermen are already competing with the commercial sector for the allocation o~ 

funds and services from the concerned government agencies. In a newspape' 

column, the issue was raised: 

The sportfishermen has for a long time been clamoring for attention. In 

government circles, It is the commercial fishermen who has been traditionally 

babied and protected. The commercials and the government have viewed the 

recreational sector as a bunch of kids with spinning rods, or a bunch of 

millionaires with big, flashy machines. So traditionally they ignore the interests 

of the sportman, ,efusing to even Itudy the composition of that sector. 

Consequently, the government provides nearly nothing in the ways of facilities 

to that lector, despite the proven fact that sportfishing Is a big Income· I 

producer and a boon to economic strength and tourism (Martin and Woods, 

, 987:591. 

One issue which is related to the diSCUSSion on conflicts and the role of each 

group of fishermen in the region pertains to the need for a license for the recreational 
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fishermen. In Puerto Rico, for example, the local commercial fishermen must have a 

license to be recognized as such and have to provide COOREMAR, on a vOluntary 

basis. with landing information. The FMP's are constructed based on the landing 

information provided by the commercial fishermen. Recreational fishermen in PR/USVI 

probably outnumber commercials and we. estimate that catch a higher number of 

pounds of pelagic and reef fish. alnce both groups target aimllar species (Griffith et al 

1988). The reasons for a license have been thoroughly covered by Chaparro (1989). 

Most of the experts consulted in the Delphi project agree that the -,ecreational and 

sportfishermen should have a license-, Interesting IV. the majority of those who did 

L not agree with the measure were recreational fishermen. Notwithstanding. they also 

had a very strong showing among those who agreed with the measure. One of the 

informants listed the benefits of the license system: 

The license for recreational fishermen is a need for the foliowinR reasr::ns. 

among others: (A! it is a way of obtaining funds for the development of the 

activity. (8) the size of the population of sport fishermen would be known. Ie, 
it would be possible to manage the resource more effectively. 
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FIGURE 4 
GEARS USED BY RECREATIONAL FISHERMEN 
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5.2 Coaslal Access for the Commercial Fishermen . 

Coastal access is another crucial area of conflict between the recreational and 

commercial fishing sectors. Rapid development of coastal recreational activities 

appears to be correlated to coastal gentrification, end users conflicts. In Puerto Rico 

there are various cases. well documentad, In which construction end utilization of 

recreational infrastructure. by both the public and private sector, have undermined 

community relations. As one expert pointed out: 

This problem persists actually because to reach the mejority of places where 

fishermen go to fish. they must pess through private property. In others private 

apartment buildings have been constructed. etc. end the existing eccess was 

closed remaining in this way less available access places. 

Access was also referred to as a problem related to physical access to fishing 

sites in the neighboring islandS. Historically. these island served as an open access 

archipelago used by the locel people not without complaints from the fishers and loca' 

authorities (Johnston 1987). But with the user pressure on the resources. fishermen 

had to cross boundaries, not without problems. As one informant clearly stated: 

The P.R. fishermen find relatively better resources in the U.S.V.I. and the same 

is true between U.S.V.I. and B.V.1. The B.V.I. have stopped foreign fishing in 

their waters and they have the most resources U.S.V.1. have implemented 

regulations and have impounded P.R. fishing boats. B.V.I. have confiscated 

U.S.V.1. .and P.R. fishing boat. The situation will only worsen. Again support for 

limited entry is strengthening. 

5.3 Comoetition Among "Oifferent ReSource Users 

Trap fishing. a traditional for of fishing In .the Ceribbean has encountered the 

wrath of different groups that have entered In competition with them for space and 

the fishery. resources. Experts believe that trap fishing is en Important problem in this 

erea, and needs to be regulated. 
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The issue of ghost traps is an importa':!t one th!!t is also .lhe result -of the high 

number of recreational and commercial vessels using the same maritime lanes. As 

one expert stilted ... 

There are common occurrences of recreational fisherman and boaters who 

unintentionally run over fish pot markers detaching them from the fish trap_ 

Fish trap markers are also commonly detached as a result of storm weather or 

just plan left unattended for too long. 1 have on many occasions seen unmarked 

fish traps while diving. Traps fUll of dead or about to die fish. Creating the 

perpetual ·Oeath Trap·. In this day and age It seems to me that traps could be 

rigged with floatation devices that would self activate 'efter a certain amount 

of time. A device that could be easily reset and redeploYild." 

5.4 Recreational Divers vs. Commercial Trap Fishermen 

Recreational divers are considered 8S one of the largest .end fastest growing 

group Of resource users in PRIUS VI. However. they are also passive users of the 

resource with a small number using spear guns for recreational underwater fish'inS 

J1 is known that divers (commercial fishermen) are considered a nuisance to trap 

fishermen. The Griffith report shows that recreational divers. are using the fISher,· 

1hrough the utilization of spear guns. and spears, thus competirig for reef·f.sh 
, ~, 

Tesources. Commercial divers are viewed as the nemesis of trap fishermen. anO 

communities are often divided between divers and trappers (Gutierrez, McCay anO 

Valdes-Pizzini 19S61. For the trap fishermen. divers usually steal1rom their traps. and 

present an unfair competition for the available resources. 

5.S The STatus of the Fishery and Oyerfjshjng 

The majorltv of the panel experts (65%1 interviewed in the Delphi project agree 

with the statement that the ·fish and shellfish 'andings In PR/USVI are declining". en 

assertion that is consistent with the 'anding figures. Experts who disagree with that 

$lalement represented the commercial fishing sector. One may extrapolate that they 

disagree because they feel th8t landings have been under reported in the last decade. 
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In the Oelphi Report. once th., premise of the decline of landings was 

.established experts were asked if the decline was due to "overfishing". Most of them 

agree that overfishing was the cause of such decline. This issue was not resolved 

without a discussion. For one expert the "hard" evidence suggests that overfishing 

is actuallv occurring: 

From the point of view of fisheries management, It is said that 'here is 

overfishing when certain cues as the following occur: (A) the average size of 

lhe captured species declines, '(B) the fishery does not provide for a maximum 

sustained production, fCI fishermen must move from traditional places to be 

able to capture something. Considering the previous statements it would be 

said that there is overfishing in Puerto Rico. Notwithstanding. studying the 

situation from a broader point of view it is evident that an abundant fishing 

resource can not exist in II place where fish hatcheries and dwelling places of 

fish are destroyed (reefs. marine grass prairies and mangrove swamps}, rive's 

are canalized. eliminating or affecting estuaries. water is contaminated. fiShing 

and nature's lawS are not respected. etc. This demonstrates it is very possible 

that the diminishing of captures is due to the scarcity of the resource because 

of these factors and not 10 overfishing." 

Another expert. in what I consider an essential argument in the issue of overfishing. 

consider that one should "qualifv" what "overfishing" is. and what should also be 

weighed in considering the proble'!'. 

Overfishing needs to be qualified· in many cases the problem is "people" and 

degradation of the environment· take a look at San Juan, Ponce. Mayaguez 

Bays and the Charlotte Amalie areas. 

Overfishing 'S merelv one reason of many attributed to the decline in fisheries 

'andings. Other attributing factors Include. recreational fishing impacts, 

environmental degradation, destruction of important fisheries habitat. coastal 

development. degradation of inshore. water quality due to siltation. sewage. 

etc. 
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Similarly. when.1 inquiry on the issue of the capacity of the fishery to absorp both 

fecreationaland commercial fishing. on informant argued that: 

During the last 20 years the number of users (commercial· sportive) has 

increased tremendously. The habitat has been destroyed or damagedalJ over 

the island. It is necessary to give some rest to the capes. estuaries. etc .• to 

control construction In areas of endangered habitat. to control pollution 100%.· 

In fact. one respondent classified the Issue of pollution and habitat degradation. as an 

area of confliCt: 

Conflict between fishermen (in general) and the industrial process of the isla'id 

(contamination). Very important. 

fjshermen and fisneries related people. in the US VI and Puerto Flico tend to agree tha: 

lhe current status of the fishery cannot be solely attributed to fishing pressure. b\J~ 

10 a complex process of resource utilization in which the industrial and service secto' 

must also share iesponsibilities. For the small·scale, commercial fishermen the' 

lraditional resource is being used by newcomers. such as the recreational and sport 

fishermen, and those who are extracting corals and tropical fish for the aquariums. 

Pollution and environmental degradation appears as a major concern of the fishermen 

in surveys and field notes over the last decade. It is my assessment. that the 

appropriate discussion and management of the aforemantioned issues will ease any 

:egulations carried upon the shoulders of the fishermen. The fishermen are willing to 

collaborate in the process of management. if their concerns are taken care of. There 

is sociopolitical evidence .~f the adverse effectl of public policy that disregards the 

concerns of the fishermen. specially when the opening argument features the sad 

atate of the local fisheries. as a result of overfishlng (Valdh Pizzin! 1 990c. In passim). 
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SOCIAL IMPACT ASSESSMENT 
FORTHE SHAllOW-WATER REEFFISH 

FISHERY MANAGEMENT PLAN 
,. PARTICIPATION IN THE FISHERY 

Fishermen In Puerto Rico come from fishermen households and families. There 

is people who enter the fishery as newcomers. from others sectors of the economy. 
, . 

bu't our research has concluded that most come from a fishing tradition. For example. 

Guti~rrez found that 80% of the fishermen Interviewed for his study had relatives 

engaged in fishing ,'985). In the Life-History project. we found that most fishermen 

start at the age of 12 with their parents. relatives or neighbors in their coastal 

communities. The vast majority 192%) learn the trade when they are under 18 yea's 

old. This suggest that people learn in their household or in their communities. wh;le , 
few ,learn it at another stage in life. and social context. More than half of the 

fishermen 153.5 %} report that they receive some type of help from their family, 

Family still helps in the actual fishing activity and the processing of fish ashore 

Collaboration in the repair and construction of gears, in the maintenance of the 

vessels, and selling fish has diminished. Ethnohistorical data suggest that. forty yea's 

ego such participation was almost absolute. But, pressures from the industrial and 

service sector have absorbed the available labor force from the fishing households. 

integrating them into the ·'arger· economy • 

Women. who contributed to mending netl, repairing gears. processing and 

curing fish. as well as fishing and taking care of the catch. have slowly become part 

of the industrial labor force leaving the fishing endeavor to the males. Unfortunately. 

the issue of gender in maritime and fishing activities In PRIUS VI has not been studied. 

Ethnohistorical data from Puerto Real, and from the Life-History project suggest that 

women were Important figures In the fishing sector, Iince the V managed capital and 

owne-d boats while the males In their families fished for them. In small enterprises, 

they were in charge of handling the money and managing the business. Recent 

evidence from the cited studies, also suggests that they participation in the fishery, 
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liS fisherwomen. was elso SHong. It appear.S that. w9men and children (who are in 

school. in college. working In the -larger- economy) are becoming scarce for 

recruitment into the fishery, and unemployed males from other households in coastal. 

fishing communities are replacing them In the structure of work. Friends. relatives. 

distant relatives and hired hands constitute the bulk of the crew, one which is 

changing from being kin-based. The nature of their social networks related to fish 

also seem to be eroding. since less fishermen are now members of fishermen 

Ilssociations. as compared with the Guti6r.rez lurvey. 

Additional information on the socioeconomic profile of the participants in this fishery 

lire discussed in sections ... 

2.2 The ·Socioeconomic· SmU5 of the Fisheries. Page 12. 

2.3 The Petty CommOdity Character of the Puerto Rican Fisheries, Page '6. 

OiScussion 01 the issues of access. the environment. and conflicts among resource 

Llsers. as related to traps, the main gear affected by the measurements discussed in 

.1he FMP are presented in sections ... 

3.3 

't: 5.1 

5.2 

5.3 

5.4 

5.5 

Development and Enyirpnmental Concerns. Page 41. 

Competition Between Recreational and Commercial Fishermen. Page 65. 

Coastal Access for the Commercial Fishermen. Page 69. 

Competition Among pifferent Resource Users. Page 69. 

Recreational Pivers vs: Commercial Trap Fishermen. Page 70. 

The Status of the Fishery end Oyerfishing. Page 70. 

' . 
. ' 

2. HISTORY 

History of labor petterns In this particular fishery are discussed in .. 

SECTION FOUR: FISHING AND LABOR IN PUERTO RICO: HISTORICAL AND 

CONTEMPORARY PERSPECTIVES OF A FUNDAMENTAL CONCERN IN 

MANAGEMENT. Page 45. 
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AlSO. for the USVI, In ~ections ... 

. 3.1 LJSVI Fisheries Earlv this Century, Page 35. 

3.2 Changes in the Fishery. Page 38. 

3. ECONOMICS OF THE FISHERY 

Fishermen Ire I group of individuals who can Idapt to I diversity of conditions 

and situations. Their lifetime kit of lurvlvallslmpresslva, they take risks Ind engage 

in difficult trajectories to support their families. Contrary to the common perception 

among the general public and some government officials, fishermen have I strong 

work ethic. which is divided in various sectors of the economy at one time. or 

throughout their lifetime. Oata from the Life-History project reveals that the majority 

of the fishermen have migrated to the United States to work at one or more point ir. 

their lifetime. Preliminary data from a Labor Trajectory Chart constructed for thiS 

assessment. reveals that during the years that followed the World War II. fiSher me" 

(or people from fishing households) were integrated into the agriculture of Puerto RICO. 

but started to migrate to the United States in the decade that followed. From' 950 

to , 965. the chart reveals that the bulk of the wage labor trajectories of these 

individuals was in the United States. engaging in agriculture {as migrant 1a'm 

workersl. in construction Ind industrial work. From 1965 to the present. those 

trajectories were based in Puerto Rico, in the construction, industry and services. 

which ended es one of the dominent sources of employment, specially government 

service. Only a handful migrated to the United States. This data coincides with our 

qualitative analysis of labor in previous section of this social Impact assessment. The 

most impressive fact is that 91 % of those Interviewed had anothar job at one time in 

the Puerto Rican economy. Ona Is tampted to suggest that If the economy of these 

Island Improve, I large number of fisharmen will becoma re-inserted in other sectors 

of the economv. However ,I must also warn that an unspecified number of those who 

have worked elsewhere are retired into fishing. or complementing their pensions with 

fishing (Griffith et al , 9921. Indeed, data from the Life-History project reveals that 
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onlV 15% of ihose interviewed meintein their femilies with the income from fishing. 

Fishermen sustain their households with a combinetion of 'ources of income thaI 

i;'lclude transfer payments (social security, retirement pensions, food stamps) and 

income from other jobs. from different members of the household, the fisher included. 

for the USVI, information on the economic aspects of the fishery participants is found 

in section ••• 

3.4 Eull·Time Contra Part·Time Participation in the Fishery: 42 
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4. CUL TUR~l AND SOCIAL ASPECTS OF THE FISHERY 

See sections ... 

2.4 Cultural Oimensions of Fishing as en Economic Activity, Page 19. 

2.5 The Political Culture: Fishermen Associatipns, Page 24. 
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FIGURE 5 
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FISHING AS A SOURCE OF 
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MANAGEMENT MEASURES AND PROBABLE' SOCIAL AND CULTURAL SCENARIOS 

Data for Guti6rrez. Ma,tos and Torres, 'and Griffith et ai, suggest that fishing is 

indeed a multi'species strategy. and that fishermen operate several gears at the same 

time, targeting a variety of species, over the courle of a year. I do not foresee that 

FMP measurements will diminilh effort. for example by reducing the number of 

fishermen devoted to traps, and thul the number of traps. It will shift effort to other 

gears and species. 

Preliminary data from the gill net loclal assessment suggest that the fishermen 

are shifting into those gears not regulated, that offer less Investment and competition 

from other user groups. An example of that is the fishery of Puerto Aeal. In tha~ 

community, trap fishermen saw the opportunity to increase their income by shifting 

to the ree'·line technology, and rigged their vessels to fish in the shelf drop·off fo~ 

snappers and groupers, as they market price for these species increased, As the 

number of prOduction units shifted toward reel·line, the number of divers Started to , 
increase, leaving hand lines and traps behind, youngsters entered into a ne .... 

dimension of fishing. and competing for highly priced resources, luch as conch ar,c 

lobster. Divers, pooling resources from their friends and neighbors. and Ha;) 

fishermen, pooling resources from their households, entered few years ago in the 

collision course of competition for Icarce resources. The alternative is to shift to 

other gears, such as gill and trammel nets, or to increase effort through trot lines 

(·palangres·) and hand lines. Another alternative is to target pelagic species, In 

conferences in the Puerto Rico and the USVI. in the Delphi project. in private meeting. 

fishermen appear interested in targeting pelagics and even Ihifting to long line as a 

gear. This is a difficult option for several reasons. First. only a fraction of the vessels 

could be rigged to target those .peciel. In only I handfui of areas 'such as 

Christiansted and Puerto Real. and perhaps few fishermen /n St. Thomas) could join 

efforts and capital 10 larget those speclelln. compet/tlvely manner. Second. small 

boats could target some species •• uch as tunas. but the structure and culture of the 

market could curtail the ,ffortl. IS It often happens among the fishermen of the 

northwest coast of Puerto Aico. Also •• mall boats such as the ·yolas· are ill designed 
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for the handling of large pelagics. Information and technology transfer from the 

\lniversity or the private sector is needed to appropriately prepare the fishermen. And 1 

third, another level of competition Is expected when the artisanal and commercial 

. fishermen move Into targeting pelagics. Large pelagic are the mainstay of the 

important charter boat fleet, specially In the USVI (Chaparro 19921, who will enter 

into the political arena as such shifts appear, 

Shifts In Gears: An Ethnogrlphlc Account of thl Nat Fishermen 

First, a number of variables attest to the family and community basis of J 
net fishing. less than one third of the fishers In the 1987·89 group learned 
fishing from sources outside their family, and less than 20% reported learning 
fishing "alone" or "watching others.· Closely related, consanguineal (blood· 
related) male kin, such as fathers, grandfathers, uncles, and older brothers. 
malte up over 50% of those cited as teachers. While the life history project has 
revealed that fathers·in·law have been important in the expansion cf fishing 
enterprises, within a common strategy of using daughters' marriages as 
occasions to enlist the aid of sons-in-law, only around 5°~ of net fishers 
interviewed said that they received their initial training as fishers from the:r 
wives' fathers. Instead, they tend to learn the basic features of fIshing .while 
relatively young and living at home, with fully 65.7% reporting that they 
learned to fish prior to their leens, end less than '0% reporting that they 
learned to fish after age' 5. Further evidence of the importance of family in 
learning, becoming, and passing along the trade of net fishing are derived from 
the finding that 70.6% of those interviewed reported receiving hfllp from their 
family in the multiple t85lts associated With net and other fishing. This 
suggests that, upon founding their own households, through the receipt of help 
from family members they t!lach the young of the household how to fish. 

From our examination of the data from the 1981-82 survey, we noted 
that net fishing was often complemented by other fishing methods in the 
development. over time, of a household's IncreaSing reliance on fiShing. life 
history interviews s.how that Puerto Rican fisheries Include a substantial number 
of users who move between different gear types, Including nets. with different 
marketing strategies and crew types. In a. survey of 170 net fishermen, they 
reported owning and using other gears. The most prominent one was lines, 
with 77% of the fishermen reporting It. In order of Importance, the gears 
reported were: cast nets (52.9%1. traps (33.5%1. beach seines 113.5), diving 
gear (16%1 and wooden traps (5,3%1. Shifts In methods of exploiting the 
resource are, In turn. often related to one's movement between fishing and 
other occupations, as well as changes in the composition of the fisher's 
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household. as the following case dem~nstrates, 

Case' 1, Sylvan Cobra uses nets to fish, yet he dives Ind 
fishes With hooks Ind lines IS often than using his nets. 
depending. In part. on the disposition of his catch. His 
fishing has always I,flected his history of migration 
between the U.S. mainland Ind Puerto Rico. IS well .s 
developments In his own andlelated households. His 
father was a fisherman. but moved to New York with 
Sylvan's brother in the 1960s, while S.'s mother remained 
In Puert.o Rico running a small seafood restaurant. From 
the ages of 16 to 19. Sylvan fished with a hook and line to 
supply his mother's resteurant. In 1967, at the age of 19. 
Sylvan jOined his brother and father In New York. returned 
to Puerto Rico in 1968 to marry, returned to New York with 
his wife for three years. then went back to Puerto Rico to 
fish and to help manage his mother'S establishment. This 
time. however. he fishes primarily with a trammel net that 
belongs to an owner of a fish market. at which time most 
of the catch went to the fish market. 

Three years liter. he divorced his wife and returned to New York; 
It the same time, his brother returned to Puerto Rico to relieve 
Sylvan in helping the mother tend the seafood restaurant. Sylvan 
remained in New York for eight years. where he married a second 
time. When he returned to Puerto fiico. instead of fishing. he 
worked in a hardware store for a year and a half. returning to 
fishing only after his divorce from his second wife and his 
returning to his parents' home to live and fish. The third time he 
joined another fisher in his community, a friend. combining his 
own equipment with that of his friend and fishing for himself 
instead of his mother or the owner of the fish store. but selling ell 
of the catch that he'dld not use himself (or for his mother's 
restaurant) to another restaurant instead of to a fish market. 

Sylvan's case Illustrates the dynamic between three prominent features 
of Sylvan's life, features which are similar to the lives of many fishera in Puerto 
Rico: al processes of household formation and dissolution; bl migration Cor, 
more broadly, Job searchl; and) fishing. Sylvan's cycles of migration and 
return, interrupting his fishing. stimulate shifts In the kinds of gears he utilizes, 
the social relations he enters Into to fish, the disposition of his catch, and the 
ability of his fishing to sustain him without work In the formal sectors of the 
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economy. Yet his movements between the island and the U.S. mainland seem 
as much related to rites of passage marking the birth, growth, decay. and death 
of househoids. Influencing him in this fashion are not only hi. own expe'riences 
with marriage and divorce. but also the experiences of his brother, his father. 
and his mother e. their households undergo changes end a. they move 
between jobs In New. York end fishing In Puerlo Rico. Sylvan', case thus 
Illustrates the complex ,ocial arenas of PuerloRican net fishing. Including its 
role in ,uPPorling more than one household end Its imporlance as a means of 
support during periods of unemployment. Other cases similar to Sylvan's 
emerge again and again from the life histories. Our ,econ~ case, for example, 
involves a Puerto Rican fisher who was born in Puerto Rico but moved, at age 
'0, with his parents, to New York. I 

Case' 2. Born in 1956. Marcos Olmo', childhood wes 
divided between Guanica {1956-661. on the Southwest 
coast of Puerto Rico. and New York (1966-741. He did not 
learn to fish as a boy. as is common among Puerto Rican 
fishers, but rather learned in 1975. at age' 9. a year after 
returning to the island. His initial fishing experiences 
involved hool(s·and·lines and cast nets, but he included in 
his fishing enterprise both diving and trap fishing efter 
taking a year away from fishing in his middle twenties 
(1980·S 11 to work in San Juan. for en Airline. Adopting' 
scuba tanks and traps as his principal gears was influenced 
first by his brother. who lived in California and knew how 
to dive himself. and second by entering into an 
arrangement with a doctor who owned a resort in Guanica 
and who was a friend to the man who taught Marcos how 
to fish. The doctor bought Marcos 25 traps to use to fish 
for the resort, at ,he same time hiring Marcos for 
maintenance work around the resort and for taking tourists 
to nearby islands for picnics end boat rides; this latter job 
drew upon the English 'kills he had learned In New York. 
Slowly Marcos began assuming more tasks and more 
responsibility around the resort, IncreaSing his work load. 
his stress. redUCing the time he could spend scuba diving 
for fish (a practice often associated with tranquility and 
relief from job stress!. end eventually causing tensions with 
the doctor. In 19S6, he quit to begin fishing full time. 
ralying predominantly on his scuba gear but It ill using 
traps. After nearly two end one half years. until early in 
, 9S8. he switched from trap fishing to net fishing when his 
traps were stolen. Today. he cites the trammel net as his 
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principal gear, although he It ill dives and uses the hooks
and-lines.and cast nets that he 'used originally. 

This case reconfirms many points raised In the context of the previous 
case, while raising other Inues as well. Fj"t, MarCOS'1 ability to Iwitch from 
traps to netl may leem to luggest that Iwitching from gear to gear among 
Puerto Rican fisharl II relatively easy. Indeed, among related gears this may 
be the case, especially Iince fjshlng itself demand a variety of skills that must 
be learned Independent of the .peclfic gear type being used: leamanship. 
navigation, seafood marketing, association membership, processing, and so 
forth are among those features of filhlng that are only tangentially or Indirectly 
related to the specific gears one uses. Nevertheless •• wltching from one gear 
to another, especially when the new gea" are nets, I. not always an easy or 
more productive move. In the biologicai section of our paper, which monitored 
the effectiveness of gill nets and trammel nets, we found that a knowledge of 
the substrate, or the characteristics of the bottom, are crucial to the successful 
placement of nets. Without .ome basic knowledge of the character of the 
bOil om, nets become tangled in rocks and coral, caUSing low catch rates as 
well as additional time and effort in nei retrieval and net repair. Marcos was 
able to switch from traps to nets because, combined with scuba diving. trap 
fishing results in becoming familiar with the landscapes of the sea floor. Trap 
fishing and net fishing resemble one another further In their reliance on 
triangulating the positions of the gears with reference to points and landmarks 
along the shore. Both gear types, being susceptible to theft, are set with a 
minimum number of markers or floats (sometimes traps have no markers al a!l, 
and fishers drag for them after they have soakedJ; trammel nets and gill nelS 
tend to be used more during the evening or early morning hours and hence tend 
to be more difficult to find and steal. In both cases, however, being able to 
lOCale the gears with reference to shoreline features is a skill that both nets and 
traps demand. 

Our final case builds upon the theme of combining nets with other fishing 
gears, as opposed to switching from one gear to the other, yet here we move 
beyond observations about intrinsic similarities between the gears. casting this 
theme in the light of a complex, multigenerational household that is able to use 
a number of gears 'at once by drawing upon I skilled pool of household and 
community labor. . 

Case' 3, The Martinez Family live In an extended family 
household consisting of two ovarlapplng nuclear families 
IFather, Mother, Two Sonl aged 14 and 19, the eldest 
Son's Wife, and a child of the younger couple). They live 
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together' on the South Coast' of the island. In a single 
dwelling that Is surrounded by fishing workshop spaces. 
food crops. and a small pen for keeping pigs. 

Their fishing enterprise draws upon the collective 
experience of the father. mother, and the son. while the 
10n'I wife tends to the house, yard. and their child; clearly, 
the young woman's ,ttentionto domestic responsibilities 
ellows the others to attend to fishing. Trammel nets end 
gill nets are but two varieties of gear. In tha fishing 
household. being combined with treps and a beach seine. 
This combination is possible because of the timing of the 

. use of the gears. their various levels of labor intensity. end 
the fact that the father and son live end work together. 
The latter circumstance should not be underestimated. 
since the Martinez family reported that they used to use 
only traps. adding the nets after Angel. the son. learned to 
fish. 

Angel began fishing with his fllther at the age of 7 or 6. 
reporting that his father was a strict but thorough teacher. 
By age' 3 Angel was already going on fishing excursions 
alone. allowing his father to take time away from fishing to 
work at other jobs. The 14-year-old son has no interest in 
fishing and. In fact. does little work around the house 
because of various mental and physical disabilities. 

The Martinez fish daily. during good weather. using not. 
only the traps and nets (which both. of course. soak) but 
also the beach seine. Their .chedule and their gear 
selection Is driven. by the seasonal weather shihs. 
associated changes in the water currents and conditions of 
the 58a. and the combined effect of these factors on 
species availability. Additional time constraints arise from 
gear maintenance and construction. To construct end 
maintain traps may take a. much IS two to three hours per 
day. especially if we Include the time necessary to find end 
cut the wood for the frame end buy the wire; to repair end 
maintain nets depends on their condition following use. but 
may take anywhere from ona to five hours of work 
following each .oak. The demands on the fishers' time 
would be even greater If It weren't for the fact that the 
elder woman in the household. Angel's mother, handles all 
the fish processing. leg work, and publiC relations 
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associated with marketing the caich., They sell to both fish 
markets and out of their home, owning a freezer for this, 
purpose.' 

The Martinez fishing enterprise does not only rely on the labor and 
expertise of the family, leeking other community members to lid them in 
fishing. When they hang the nets, usually, they use crews of three to four 
persons, elways Including Angel but often not Including the father, lince he 
was injured in one of his jobs end collects disability. He Is capable of some 
fishing tasks, however, end accompanies Angel on fishing excursions whenever 
he feels It will not jeopardize his productivity. Those non·famlly crew members. 
then, shara the catch with the Martinez, although the share arrangements differ 
by the specific gear used, the craft used to deploy end retrieve the gear, and 
the specific individuals from the community who help them. 

With this case we return to recurrent image of the Puerto Rican net fishe~ 
as an individual who derives his skills and gear preferences with reference to 
family and community, entering the fishery, combining gears, and providing fIS~, 
to consumers because of his relationship to other household members and othe~ 
households. The complexity of gears and fishing styles in the Martinez case 
further illustrate the ways in which fishing. as a source of income and hiS'", 
quality protein for coastal communities, involves more than one household. Ne: 
fishing. moreover, is an intergenerational process, usually handed from fathe' 
to son and, in each generation, combined with or enhanced by other fishing 

',methods and styles. '.Switchilig from one gear to another, related gear is a 
behavior which is instructive not only from the perspective of adopting ne~ 
fishing but also from the perspective of leaving net fishing (Valdl!s·P'ZZin:, 
Acosta, Rufz and Griffith 1992. in passim). 

The multi-species, multi·gear pattern of resource utilization of the shallow·water 

reeffish fishery must be taken Into consideration in the enalysis of the probable 

scenarios that the different measurements suggest. In summary. fishermen will adapt 

10 other gears end fishery, If the use of an specific gear Is curt~iled . 
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DiScussion on the Different Measures for the Shallow Water Beef Fish Manageme"lJ 

f.!.£!:l : 
Here, I will present the basic management measures. and indicate further the 

probable social and culturallcenarios that could be axpected with the measures. 

10.2.1 Establish 2 Inchea lin the ,mallest dimension) as the minimum size for 

fish trapl. 

-This measure could reduce the number of part-time fishermen. It has been 

\ 

J 

argued that larger mesh would discourage the use of traps by part-time ,I 
fishermen because average number of fishes per trap will decrease. However. 

it will provide better economic return to the full-time fisherman because the 

catch of larger fish, with the escapement of a greater number of juveniles. w;!' 

bring higher market values. If 2" mesh size wire is readily available. r.o 

significant economic hardship is foreseen.· 

This is a critical measure that deserves more attention. It is possible that tt",e 

fishermen could increase the mesh size to 2". However. if the intention is to elimlna:e 

the "part-time" fishermen, the rationale is erroneous. It probably will eliminate those 

marginal trap fishermen, and encourage those with strong households, and saved 

money. Our analysis of the Life History interviews reveal that trap fishermen appea' 

10 have a strong commitment towa~d fishing since they learned the trade at a younger 

age than those who do not use traps. Trap fishing is an activity that requires plenty 

of effort on behalf of the fishermen and their households ashore. Trap fishermen tend 

to have more household panicipation. family and relatives panicipation in fishing (as 
". . . 

part of the crewl and in fishing related ectlvlties than those who do not use the gear. 

I 

Management measures related to trap fishermert affect a large number of people in r 
many weys. What follows Is a detailed ethnographic account of the trap fishing 

process. as witnessed In Puerto Real. which Ihows the labor input of the fishermen, 

their effort. and the kin-based character of the enterprise. 
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A Case Study: An E!hnographlc Account ~f Trap Fishing Effort and Household 

Participation In Putrto Rul. cirCI 1983·84 

Trap fishing. once the most Important type of operation. Is employed 
presently In Puerto Real with the schooners, modern boats, and as a recent 
development, With Imall fiberglass boats, Ilmilar to the skiffs. The most 
common crafts used are the modern boats with a length that range from 22 to 
28 feet, and equipped with Inboard diesel engines, compass, safety lights, rad io 
and mechanical haulers. These vessels are built In fiberglass and wood. and 
their sale value averages the twenty.five thousand dollars. 

The modern boats, or lanchos;come without a roof or top, however, all 
of them have one built by the local shipwright. The roof allows the fishermen '0 work more comfortably In the shade, thus avoiding the harsh tropical sun. 
This is important indeed, according to the fishers one of the incentives for 
changing vessels is the potential addition of such roofs, which allow a pleasant 
work in the sea. The top is also used for carrying the traps from the harbor to 
the fishing grounds and back. All the lanchas, as well as the schooners and the 
small boats have mechanical haulers for the traps. In the past, the traps were 
hauled by hand. but then the fiShers had less traps and the wooden frame was 
lighter than the heavy iron rods used today. 

The traps. or OIass. ere designed and built in three types of shapes: 111 
square type. (2) arrowhead type and (3) violin type (a crooked rectangle). be:n; 
the arrow head and Square types the most common. Originally the traps we'e 

. built with a frame of wood erid covered with chicken wire. With an entra:'1ce 
In8$11l0). and a door located in the sides. Building the frame in wood required 
the fishers to go into the mangrove forest in a ~ to cut .the mangrove trees 
to be used in the construction of the traps. Once built. the nasas had to be 
cured. by absorbing seawater, and acquiring sea organisms and weeds which 
would attract the fishes into the trap. The curing process added some weight 
to the trap and also served as a testing period. to prove If the nasas were 
resistant enough to be placed in the fishing grounds. This process was done in 
the haven, in the mangrove areas or in the shallow coastal waters. mainly near 
Cayo Fanduca. were the oases could be easilv monitored. 

. Nowadavs the nUDS ara built with welded iron rods, and therefore. they 
are more resistent to seawater and to the destruction and damage they usually 
luffer with the strong underwater currents. thus they are also less prone to be 
lost: No curing process 'I done presentlV. In Puerto Real the change from the 
old wooden nasllS to the new type has been stimulated bV the affectiveness 
and durabilitv of the latter, which have been intensively promoted by the 
government. 
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The fishermen working in conjunction with their domestic units have 
interesting thoughts about the nature 6f their work and their relationship with 
the arte de nasi!$. A common argument in their discourse is that they prefer 
fishing with traps because ·while one is asleep, the .D.Ua is fishing-. The logic 
of their argument resides in the fact that they do not fish, the traps do; their 
task Is to see If the traps have caught ,omathing. three times a week. The 
fishers also consider that the amount ·of time they employ In fishing is low. 
when compared with fishing In the trawlers, therefore the former activity is far 
more easy and comfortable. 

This view of their work Is partial, they also know th.U the fishermen with 
an arte de nasas of their own has to work at the sea, and also et home. The 
afte de nasas demands an enormous amount of time and capital for their 
construction and maintenance. In Puerto Real the fishermen have J!1.tl that 
range from 20 to 185 oasas. with an average of a hundred and two traps per 
production unit. and an estimated cost of 30 dollars in construction materia's 
per trap. Not aU the traps are fishing in the water; a number of them are kept 
ashore for mending and repairing. 

The domestic space, for those who own the arte de nasa~. becomes a 
workshop. The basic repairmen! done to the traps comprises the replacement 
of the oxidated chicken wire, and the frame and panel damaged by the 
constant use. and the crashes with the rocks, and other underwater objects. 
Another type of repairment is to reweld the disconnected iron lods of the 
frame. A familiar scene in the !:louse of a trap fisherman consist in the yard 
filled with trapS. materials and welding equipment. They usuatlywork outdoo's. 
although some have a roofed area to work In the shade. It is indeed a frantiC 
scene sometimes. the fishers with their sons and relatives repairing the traps 
or moving them to the piers in their pick-up trucks. 

The fishing process starts with the preparation of the vessel the afternoon prior 
to the day of the trip. The fishermen, but most important perhaps, their sons 
prepare and clean the craft. 'giving maintenance to the equipment and to the 
engine. Regardless of the fish markets to which the units are associated. the 
fishermen take their crafts to the Rosas fish-house, since they are the only ones 
providing Ice and fuel. At Rosas', they also buy parts for the engine, and other 
equipment they might need. In .. the piers they customarily use for mooring. the 
vessels are embarked with the traps that the fisher men will return to the 
water. At the time of the embarkment, friends and relatives of the fishermen. 
as we,1 as people whO do business. or pleasure with them, gather In the piers 
for some talking, drinking. and helping In the chores. 

More than often, men who are unemployed help in the embarkment for 
a couple of dollars, beer. or the promise of fish. Children and adolescents 
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usually join in this tasks in the crafts of,their relatives and friends, in exchange 
of money, or without any remuneration since the skipper uses the craft for 
family excursions to the nearby beaches. which they all enjoy. 

The process of embarkment and preparation of the vessels is n.ot only 
part of the production process, but Is "so .n essential thread In the web of 
sociel relationships. In this process the fishers vlsitlhe neyeras .nd there they 
exchange beers, converl8tion and Information with other fishermen, .nd with 
the people. friends and relatives that help In the embarkmant. The Information 
exchanged comprises the weather conditions (although they carefully listen to 
the Weather Bureau radio reports), the atrength and patterns of the cur rants, 
the catches obtained by other fishers. the prices paid for materials, the sites 
and grounds to be visited. or .voided. their schedule. and community gossip in 
general. 

In doing so, the fishermen maintain and reproduce the web of social 
relationships and communication In the fishery. and also provide the dealers 
with a good opportunity for monitoring the productive activities of the totality 
of the units, a key aspect of the comp~tition among the casu, 

Since the duration of the fishing outings is only from 4 to 6 hours in a 
day. the food supply they carry is a light one which consists of ham and cheese 
sandwiches in white bread, crackers. soda beverages. juices and a container 
with coffee. This provision of food is called 81 rencho.lt is prepared early in the 
morning by the fishers or by their wives. The preparation of the clothing and 
the food. are the only tasks related to fishing in which the women participate, 

In other fisheries, in Puerto Rico. and worldwide, women have an active 
participation in the production process. In Puerto Real. except for few cases (a 
woman who fishes for subSistence. and three women that repair and weave 
netsl. women, in general. are excluded from a direct participation in the process 
of production. of fishing, but two women are involved in marketing activities, 

The skipper of the vessel. el capitan, and Its helper, or foretopman, f.! 
J2l.QJ.!, meet in the harbor around 4:30 to 5:00 am in the summertime and at 
6:00 am during the winter, The strategy Is to arrive at the fishing grounds (half 
to o1)e hour away from the harbor) with sufficient sunlight to be able to start 
their operations. The J2!Q.ll1 usually arrives first to the pier; and begins to make 
the final arrangements for the trip until the capitan joins him. 

The travel from the harbor to the fishing grounds Is handled by the 
capilan: In the meantime the ~ rests or sleeps for a few more minutes. if 
everything Is prepared aboard. Tha trip to the grounds averages 35 to 50 
minutes in the modern boats. but the trips are faster In the small boats, and 
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slower in the .:schooners. The CIIDiUtO uses I compass to navigate. The 
knowledge and application of the sky. once an essential ken In the fishery. is 
presently null. Instead of the guiding lights of the stars. as reference points in II 
the sky vault. the fishers of Puerto Real use the lights of the buildings •• houses 
and communication towers ashore. for guidance during the dark hours. 

Development and electrification In the rural ireas have changed not only 
the landscape and the economy. but have also provided new elements for the 
mental mapping, and geographical reference points for the fishermen. who have 
exchanged the -moving- vault of the sky for the more stationary. and brighter 
lights of modernity. 

Fishing trips in this method of fishing take about 4 to 6 hours during the \ 
day; and the fishers visit the grounds 3 to 4 times per week. The fishers of w 
Puerto Real place their traps in the fishing grounds of La Partidura, Las 
Coronas, La Corona Larga, Bajo Gallardo and Cayo £1 Ron. but their efforts are 
concentrated in the rich areas of Buche. Abril La Sierra. and £1 Tulmar/n. 

The nasas are located in the bottoms of the inshore environment, mainly 
in the reef area, in the sand and muddy bottoms. and in the r,;rassbeds and fla~s 
nearby the reefs. Traps are placed in sets of 2. 5. and 10, accordingly to the 
extension and richness of the grounds. In a given fishing area, such as Abril La 
Sierra, La Marca Vieja or £1 Bajo Gallardo, an unit may have as much as 50 to 
'00 nasas. The fishermen check an average of 35 nasas in each trip. The traos 
are located by the fishers in the fishing grounds helped by the use of la"lc 
marks as reference points. 

The position of the traps is identified in situ by the localization a"ld 
recognition of the buoys they use. The traps have a piece of rope tied to the 
frame; the length of the rope vary according to the depth of the area in which 
it is used. At the end of the rope, made of synthetic materials, the fishers tIe 
a plastic buoy. to serve as a floating mark that enables them to locate the traps 
in the surface of the water. This rope has another one tied about 10 to 15 feet 
from the main buoy. this one, II perro, the dog, also has a buoy. This device 
formed by the two buoys serve as a double marker for the localization of the 
traps. and faCilitates the hauling process. The main rope .has a length equal to 
the usual depth of the area. 01 perro adds few more feet to that length. thus 
facilitating the localization of the traps when the tide and the currents raise the 
seawater above the usual depths. 

Finding the traps Is the most difficult and important task In this type of fishing 
operation. For their location. the skipper uses land marks and a compass, 
meanwhile the fU.QJ:.! stands high In the fore of the boat looking intensely for the 
buoys. It is the primary responsibility of the fU.QJ:.! to locate them. although the 

90 



capitan may leave the helm cabin to join the ~ in the search. Accuracy and 
precision in this task saves time. fuel and money. Once the nasas 'are spotted 
the skipper helms the vessel "owIV to the buoys. while the R!.CW hooks the 
rope with a gaff. and .tart. pulling the rope on deck. In this moment the 
caoilanshihs the gear to neutral. leaves the cabin. and helps the R!.CW in tying 
the rope to the mechanical hauler. which brings the heavy trap and its catch on 
deck. 

An alternative method of placing the traps consists In -drowning them" 
in the water; that Is. to locllte them In the bottom without the use of buoys. 
This traps Ire placed In sites close to the shoreline. which facilitates the use of 
land marks. In this operation the traps are .et In plllr •• ellch one tied to the 
other with a .30 feet long rope. or IndivlduallV. with the trap tied to a weight. 
locating the precise under water pOSition with the use of land mllrks is the only 
way to find them. Once the .ite is !ocllted. the .kipper proceeds to hook the 
rope with the grappling anchor. The production units using this type of 
operation use small boats with outboard motors. instead of the bigger vessels 
due to better maneuvering than Clln be made with the smaller crahs. The 
skipper helms the crah with one hInd. and with the other he handles the rope 
with the grappling IInchor. dragging it in the bottom. until the rope lind the 
traps are hooked with the IInchor. The traps are then hlluled on deck with t~e 
use of e small gasoline which. 

Once on board. the capitan and the ~ empty the content of the !l.ll£ 
into a wooden box. The catch is pulled out bV hand or with the use of a 
wooden sweep. The capitan selects those marketable species, end throws bacic. 

. into the water or keeps some in the trap IS bait. Some fishermen smash the 
fish in order to spread the' blood lind smell In the IIrea to euract other fishes. 
The most common species captured bV the nasas are groupers. snappers. 
grunts. goatfish. triggerfish. trunkfish. parrot fish. hogfish. squirrel fish and 
spiny lobster. 

Even though some trIps ere set in the grassbeds. in order to capture 
migratory schools of groupers lind snappers. most of the traps in the weSl 
coast capture en assorted \lerietv of species. The fishers are eager end 
impatient to find out the kind and amount of fish in each trap. One of the greal 
expectations Is to lee If the trIp caught lobsters. which.ls the Item with the 
highest ex-vessel price In the fishery. 

Before World War II lobsters had a low ex-vessel value, the fishers sold 
the lobsters themselves to clients thllt ordered them with anticipation, 
otherwise the were left In the traps. The price per pound was then of one and 
two cents. In fact. their value was 10 low that the lobsters were destroyed in 
the nas DS to used them IS bllit. brought home to form part of the meals served 
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in the fishers' tables or used to feed the pigs. During the war, and afterwards. 
the number of the United .States militarv bases and'troops In the island 
increased, thus boosting the demand for lobsters and seafood. The island's 
tourist development also contributed to the accretion in the demand for fish and 
shel/fish. From the 1950s to the present the demand for lobster has been so 
great that the aconomic activities In the fisheries heve jeopardize the existence 
of the stocks. ' " 

This situation has compelled the Caribbean Fisheries Management 
Council (CFMC), a program of preservation of the spiny lobster bV limiting the 
capture to those lobsters with a size greater than three inches of carapace, end 
prohibiting the handling and capture of the -berried- females (with eggs). 

In Puerto Real the fishermen are careful in observing the aforementioned 
regulations. Thev check that the lobsters have the required size, and if they 
have a "a moans. a large orange mass under the carapace that indicstes that 
the female Is about to shed eggs, those lobsters are left untouched in the !lll.i 
The fishermen seem not to resent the regulation, on the contrerv. they favo' 
il because they have observed that leaving the lobsters in the ,rap attract 
others into it. end also understand that the ultimate goal of the regulation is to 
replenish the stocks of the fishery. 

After II trap is hauled (levanlada) it is checked for damages, If the 
chicken wire panel is broken the fishermen repair it by sewing it with a wire, 
using pliers: .But if the damages concerns the iron rods or if the panel is ruined, 
the!lilll is returned to the harbor. When the minor repairs ere finish, the trap 
is returned to the site if (1 I the location is too recent (a week or two) or if (21 
if the trap caught a fair amount of fish and lobsters. When a trap fails to catct-, 
fish it is moved to another point in the same area. or fishing ground, 

The location process follows e random triel pattern which tries to avoid 
placing it close to other neses. The R!.!W Is responsible for returning the trap 
to the sea. Accordinglv to the pepitan selection of the site he procures to throw 
the !lilll in II way ihat its floor Is placed facing the bottom and the entrance ~ 
pas/llo, facing up. This Is done while the boet is moving to locate other series 
of traps. ' 

'. , 
In Puerto Reel the trep fishermen locete end divide their .IW.I In two or 

four different grounds, being two the most common. These nasas are visited 
on a rete of three days per week, and a fourth If the previous catches were 
low. The first dey, lIS en example, a Monday, the first series of traps Is visited. 
the next day, e Tuesdey, the fishers rest. On Wednesday the second series of 
traps ere visited, Thursdev Is for rest. and on Friday, the first series are 

" \. 

revisited. Those who have more that two series of treps visit them once a I 
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week. without any revisitation during ,the week. A visit during Saturday. or 
Sunday Is optional. and most ('f the fishers prefer no 10 sail In those 'days. if the 
week catches were good. Fishing mora than four or' five days a week is 
considered an aberration. One fisherman In the communitv, known for fishing 
elmost everyday, Is the object of a low keyed criticism end gossip among his 
peers, and aven friends, who view him as a deviant. Indeed he Is, he is one of 
the most successful fishermen In the community and an Incipient entrepreneur 
dealing with fish. 

. , 

The fishers follow, more or less. a fixed schedule as described above. but 
the pattern and number of their Incursions per week depend on the weather 
conditions, and the need for cash at home, or the owners' pressure in the 
market houses. Aesting may be a misleading term. By ,resting It must be 
understood that the fishers are not visiting the sites or hauling the trllps. The 
"resting" day ii usually employed in chores related to their domestic units. and, 
or related to the maintenance of the vessels lind the traps. Alterations in the 
schedule are also made in order to mislead trap poachers. 

Poaching is perhaps the most fundamental concern, in the reality or in 
the mythology of the trap fishermen, In Puerto Aeal. and island wide. Fishermen 
live in an eternal p3ranoic feeling that their traps lire being poached. damagec 
and stolen by other fishermen. In the history. as well as in the ethnography o~ 
fishing in Puerto Rico (Guti!!rrez S6nchez 1985) poaching is thought to be the 
most significant problem that the trap fishermen face. In Puerto Real thiS is also 
'rue. lit least in their way of thinking. 

For the.trap fishermen poaching. and by association, the divers. are 
considered. along with the high number of oasas in thellrea. the key problems 
they face. The divers. both sportsmen and commercial fishers. are considered 
to be the culprit of the senseless plunder, theft lind damage performed to their 
gear. For them, the divers Ire no longer hunters lind gatherers, they JUSt 
harvest the catch of the nasas. The rise of II business dealing with the divers' 
landings is, ideologicilly. to SlY the least, II threat to the fishermen. that view 
the divers as their enemy- In .Puerto Real, the conflict between the divers and 
the fishermen Is still underdeveloped due to the recent nature of the diving 
operations, thus the conflict and OPPOSition permeates their discourse but nOl 
yet the social praxis. In a number of fishing communities we visited In our 
research, these two groups formed political factions that divided their 
communities. 

In the fishery of Puerto Aeal two trap fishers are marked with a verbal 
scarlet letter, as poachers. They are despised and anathematized by their peers, 
friends and relatives. In their Ideology. there's nothing more scornful and low 
than those who prey. as poachers do. on the work of others. 
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However, trap is a gear which ii'highly .usceptible to be lost In the sea 
for many reasons. The area in which the traps are set is heavily travelled by sea 
crafts, thus sometimes the propellers are the culprit for the losses in ropes. end 
buoys whic.~ make the traps be lost forever. Deterioration of the ropes and 
materials, the strong currents and tides are also liable for the loss In gear and 
In the catch. This loss of a trap valued In more that 30 dollars Is a grand loss 
for a poor fishermen, who strongly lament It. Nevertheless, according to the 
fishermen accounts, two fishermen anlf a diver. In ieparate occasions, were 
caught stealing and poaching their traps. 

After the traps have been visited and worked. the ,aoitan and the.P!.Qi! 
head back home. In their return trip to the harbor the capilan allows ,he .P!.Qi! 
to helm the craft. ,hus lening him learn and practice the navigation Ikills. In the 
meantime the capitan lorts the catch. and places the lobsters In a sack, which 
is con~tantly watered to keep the-'obsters alive, and to add some weight. The 
rest of the catch is placed In wooden boxes and claSSified as first class 
(groupers, snappers, hogfishl second class (small groupers and snappers, white 
grunt and goatfishl and third class or 12..!:Qu. chaff, (grunts. triggerfish, and 
small fishes in general). The trunkfish, due to their high value are assembled in 
a string. and sold separately. with a price similar to that of the lobsters, 

The bulk of the traps' yield comprises second and third class fish paid a: 
a ex·vessel value of 0.30 and 0.15 cent the pound. First class fish is cleaned, 
gutted and scaled, on the trip back. After it has been cleaned,. the fish is 
returned to the wooden boxes and ice is poured over to preserve it. Once this 
task is finished. the ~. and the capilan have a feast with the unfinished 
portions of the rancho, or food they brought for the trip. 

At their arrival to the harbor, the employees of the market to which the 
unit sells the fish, receive, handle and weigh the landing. and the amount is 
given to the market's owner or administrator who calculates the amount to be 
paid to the fishers. The fisherman keep a Imall fraction of the catch for their 
consumption, or to distribute.it among friends and relatives. In the harbor. few 
beers are a must before returning back home. 

TRAP FISHING AS A KIN· BASED ACTIVITY 

In Puerto Real the production units operating sets of traps have three 
types of crew ties, these are: (1) father and Ion, (2) in-laws, (3) siblings and 
(41 friends, being the siblings and father and Ion the predominant ones. This 
emphasiles the domestic character of this operation, although none of the 
siblings share homes. 
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Viewed in • cyclical and developmental perspective. these production 

units are first operated by father and son. the son learning the skills to operate 
the vessels and the J!l.I. For this reason the bond between the father and the 
son is • close one. The skippers train and teach the proCles. their Ions. in the 
best way they can. They are always giving them instructions. orders. and even 
scolding them when they do their task wrong. I witnessed several scoldings in 
which the cepitan insisted that the proel had to -be more careful in the chores· 
and -to be more attentive to the skipper- and harshly encouraged them to 
·'earn as much as you cen, even more than I know-, The points of the skippers 
were, in spite of the shame provoked by my presenee, well teken by their sons. 

In this first, If you will. phase of the life cycle related to trap fishing. the 
domestic unit, and the father·lon·siblings bond is the dominant one. Even 
though the gears and the vessels are operated by the members of the domestic 
unit. the father maintains property rights over the gear and boat. 

In the use and ownerShip of traps. more than any other gear. the fishe~s 
feature. to certain extent. a fetishist relationShip with the objects of their work. 
The fishermen value high their gear, and in their discourse they speak about 
"my traps. my gear·, instead of our arte de nesas. A factor that contributes to 
this relationship between the fisher and the gear is that while other gears. nets 
included. are manufactured in factories. the nasas are the product of the" 
cransmanship. and the output of the domestic effort. which is highly rega'ded 
by the people of Puerto Real. . 

The rationale of the possessive statements on behalf of the tra;J 
. fishermen is to assert in the logic of the system that even though the gears and 
the vessel are worked by the whole domestic unit, they are the absolute 
owners of the means of production. Their sons will have to earn the ownership 
rights, Which are len to those interested in continuing the fishing endeavors, 
For the skippers, their sons are perhaps their most precious possession. since 
they provide cheap labor and fidelity to the production unit, as well as company 
and partnership for them. 

For this reason, the skipper and his wife are Indulgent with their sons. 
providing them with all the goods and facilities that they need, and the parents 
can ifford. The parents maintain them well dressed and clothed, end allow 
them to go to parties, but et the lame time keeping them firmly tied to the 
domestiC rules and loyalties. 

. The youngsters have the responsibility, while they live at home, and 
often beyond that residential tle, to help their fatherl In fishing and in the 

'repairment of the traps. However, they are not forced to choose fishing as their 
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lifetime occupation, they are free Indeed to select other chores. But a number 
of them select fishing since they have been predisposed by the socialization 
process to choose It. The sons of several trap fishermen showed a great 
enthusiasm toward fishing. and many were interested in following their fathers' 
footsteps. as some In fact did. 

With the availability of industrial and commercial jobs In recent years. 
end the alternative of migration. the youngsters are able to shift, or to choose 
other occupations, thus leaving their domestic units. But the father-son bond 
is strong Indeed, to the extent that the sons, even as full adults with families 
of their own. end living In other residences, and In other communities. viSit 
often their fathers and help them!n repairing the traps. and sometimes go out 
to fish with them. 

The siblings. once the helpers of their father fishing chores. may become 
capitiln and ~themselves, thus continuing the domestic piscatorial tradition. 
As a crew. the siblings represent the culmination of the cultural and productive 
socialization process. end both share the vessels and the gears len in 
inheritance by their father and other close relatives. In Puerto Rea! crews 
composed by siblings are common, all of which are found among tra;l 
fishermen. 

The strong bond ,among crew members is not circumscribed to the 
consanguinea! relatives; it Is also extended to the affines. In Puerto Flea', 
affinity. and the reciprocal obligations predisposed by the nature of the allia nce, 
have a significant role in their social relationships, as well as In the process Of 

production, and the Inheritance of the knowledge and the means of production. 
In the behavioral aspect of the kinship relations in Puerto Real, people turn to 
the affines for help and advice, with ease and trust, and their relations are of 
a great social and personal meaning. The relations among affines are of respect. 
but also allowing intimacy and !ilill2. Joking among them. The suegrps and the 
cul'.ados. the father and brothers In-law are, for the man marrying a woman in 
their household, a source of knowledge, capital, Jobs, friendship and 
partnership. 

In the fishery, when I man does not have a son or I close relative 

,I 
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working with him In the unit. an affine takes his place. and In the tong run I 
obtains. by Inheritance, the rights over the means of production. The suegro. I 
1he father In-law, plays the role of a putative father In the production unit, for 
tlis son In 'aw. and as such teaches him the operation of trap fishing, and 
navigation. The father and Ion In-law affinal link Is often ~s strong as the 
consanguineal tie. In this relation. the skipper lubstitutes his son for his son I 
in-law, and also improves the well being of their daughters' marriage. It is I 
plausible to contend that affinal relations in the context of the crew ties in the 
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fishery. ere the effect of the poverty of cepitel or labor force. of the domestic 
units. and the relative richness. in knowledge. labor and capital, that such ties 
may bring to the households. In other words, on~ of the economic finalities of 

, the alliance is to strength the production and domestic units (Valch·Pizzini 
1985: in passim). 

10.2.7 A total closure of tha Nassau groupe, fishery I. IStlblished, until the 

.pecles Is rebuilt to exploItative levals • 
• 

No major effects are identified for thiS measure, since in the CFMC hearings it 

has been established by the fishermen that the catches of the Nassau grouper are 

rare, that the resource is scarce, and that it should be protected. No specific socia' 

data is available to expand on this particular issue. 

'0.2.9 Data Collection: Gather catch/effort, length/frequency, as well as any 

necessary biologicil and locio-er,onomlc Information. through the 

Improvement of the existing stlte-federal agreements formul.ted by 

NMFS/PR/USVI andlor Council's own dati gltherlng program. 

Information is power, and the fishermen and their representatives have 

understood thiS axiom well before the state officials could comprehend it. It is my 

understanding that the events revolving on the establishment of a marine sanctuary 

in La Parguera. in the municipality of Lajas in Puerto Rico initiated a grueling process 

of negotiation for information between the fishermen and the state. Government 

officials could not come to grips with that fact, and often saw the issue as a blackmail 

on the fishermen's behalf. (These impreSSions come from my notes as a marine 

advisory agent dealing with both groups in Puerto Rico). In the midst of distrust, the 

fishermen 'ind the fish dealers .imply stop providing informatio,:, to the government 

on landings and avan on the number of fishermen and effort. Thus. reports on effon 

ere often based on projections and adjustment on the data. It has been my contention 

that the fishermen must be integrated to the process of management. It Is perhaps 

the time for co-management of the fishery resources. In this context information is 
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crucial. Stale agencies and programs must integrate the fishermen in the process of 
. , " 

dala collection design, Fishermen will provide valuable information on how the 

information could be more readily available. the culturally appropriate ways of 

collecting the data with effectiveness and usefulness for both parties, In doing so. 

the agencies will benefit from the fishermen'l insights. as well as from the political 

support of a process In which the fishermen participate actively. 

The state also has a responsibility in gathering sociocultural data. The Fisherie s 

Laboratory of the Department of Natural Resources has taken the Initiative on thaI 

process through th!lir census of fishermen and the analysiS of effort and social 

variables ITorres and Matos 1989). Similar efforts. although to a limited scale have 

been taken by the USVI Division of Fish and Wildlife, These agencies could co· 

sponsor research efforts or co·design their fact gathering activities with specialists in 

the social sciences. in order to enhance the results of their efforts, Fact gathering 

activities which could be co· sponsored and co-designed art!: focus groups for t"'e 

analysis and recommendations of management measures; census of fishermen; survey 

\ 

" 

" 

'I 
~ 

'I 

research project; social sciences internships at the agencies for research activities; a "1C 'I 

analysis andre-analysis of historical documents on fishery utilization and developme~.l 

(thiS could include archival information and data on expenditures. landings. prices, 

.development projects. investments on facilities). 

'0.2.10 To prohibit during the red hind spawning season. from December 1 

through February 28; the use of any fishing gear capable of capturing 

reeffish, such as fish traps, hook and line, bottom nets, and spear, In an 

.rea southwest of St. Thomas enclosed by the quadrilateral formed by 

connecting the following four polntl In Chart 25641 ••• 

No major effects are identified for this me~sure. lince in the CFMC hearings it 

has been established bV the fishermen that the resource Is becoming scarce, and that 

it should be protected. No specific loclal data is available to expand on this particular 

issue. 
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SOCIAL IMPACT ASSESSMENT 
FOR THE CONCH 

FISHERY MANAGEMENT PLAN 

1_ PARTICIPATION IN THE FISHERY 

The Conch Fishery Management Plan presents specific measures for which 

there' is no socioeconomic Information, except from the Socio-economic 

Documentation of the Puerto Ricen Fishermen (Diyers) for the Conch Fishery 

Management Plan, (Valdb·Pizzini 1989) produced for the CFMC. This fishery, as it 

was stated in the said report, requires precise socioeconomic information which is n01 

available at the present time. Social science research in the local fisheries grew 

strong in the early 1980's and targeted the traditional fisheries, and the snappe', 

grouper fishery. Social science was more interested then in the purely sociCllogica' 

aspects of the labor force, household composition, and formal organizations of the 

fishing communities, rather than in the management oriented problems, such as effor1. -competition, and the techno·economic espects of resource utilization. When these 

studies IGutil!rrez 1985, Valdh,Pizzini 1985, Gutil!rrez et al 1986) were well unde' 

way. diving surged as an important fishing operation. Thus, the results from the 

aforementioned projects did not include much information about these newcomers into 

the insular traditional fisheries. 

Diving is a relatively new type of fishing activity in Puerto Rico, starting in full 

speed in the 80's, entering in a strong competition with the then dominant gear the 

traps. As a new process, and one which requires fishing skills (knowledge of fishing 

areas, spec]es behavior, and navigation skills' .. It appealed to the young cohorts of the 

artisanal fishermen. Needless to say, youth Is also a requirement due to the physical 

effort involved In the activity. 

In a re-analysls of the Gutl6rrez's survey conducted In 19S1 we found that 

almost half 145%1 of the divers In the sample In.' 7) had other jobs or economic 

activities to support their housaholds, In the Life-History project In 1988 we found 
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that 80% of the dive(s had other jobs (n-21). The data suggests that there is a 

tendency among the divers to have other Jobs, or that fishing is not an exclusive 

i!conomic activity among this type of fishermen. 

Although the number of interviews is insufficient 10 be representative, or to 

draw any final conclusion, Ii Is safe to essert that divers ere becoming'more prone 

toward Ihe traditional practice of occupational multiplicity. A probable explanation is 

lhat the scarcity of the resource forces them to seasonelly eng~ge In wage labor or 

in the informal economy, or that in periods In which the market is iaturated with 

shellfish, and dealers are not buying their catch they have to look for other economic J 
opportunities. There is no conclusive data on the aforementioned process. only 

educated guesses'_i 
, . 

Data from the Life·History Project insinuate that diving Is npt a kin·based 

activity, in contrast with most gears, specially.with gil! nets andtraps. It is expected. 

since diving is not part of the traditional assemblage of fishing ~ or gears in Puerto 

Rico and the U.S. Virgin Islands." Only 40% of the divers responded to have 

family/relatives participation in the fishing (or related) process. 

Diving appears as an important fishing activity due to the market demand for 

fishery ·luxury· products, such as conch and lobster, as well as certain highly priced 

and valued reef fish such as hogfish (capit6n). 

Information on conflicts between the divers and other resource users is 

documented in section: 

5.3 tpmpetition Ampng Different Resource Users, Page 69. 

2. HISTORY 

This is a relatively n'ew fisherV,startingto develop late in the 1970's, therefore 

information is scant. Information on Its historical development is available for the 

community of Puerto Real In Puerto Rico (Valdlls Pizzlnl 1985), and It Is reviewed 

documented In Valdb Pizzini 1989. Further historical notes appear in sections ... 

3.2 thanges in the Fishery, Page 38. 
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3. ECONOMICS OF THE FISHERY 

No information fs available at the present time on the social and cultural aspects 

of the economics of the divers, except for the information in Valdh Pizzini 1989, 

summarized in this section. 

4. CULTURAL AND SOCIAL ASPECTS OF.THE FISHERY 

No information is available at the present time on the social and cultural aspects 

I of the divers, except for the information In Vatdb Pizzini 1989, summarized in this 

section. 

[ 

[ 
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MANAGEMENT MEASURES AND PROBABLE SOCIAL AND CULTURAL SCENARIOS 

6.1 Prohibit harvest from Federal water. around St. Thomas and St.John until 

January 1, 1993. 

There Is no conclusive socioeconomic data to comment on this particular 

measure. 

6.2 Establish a aizellmh for queen conch of nine (9) Inches total length. 

There is no conclusive socioeconomic data to comment on this particular 

measure. Fish·ermen and fishery scientists have noted that in certain areas, such as 

the east coast. there are morphological differences in the mature conch, end thus 9 

inches is not a necessarily appropriate measure. Fishermen favor a shorter measure 

IS inches I and allowing the fishermen to select those animals that are mature. lool<'~g , 
at other characteristics of sexual maturity that could be visually assessed. In orde' 

to be enforceable. a size limit measures needs that the fishermen land the conch '" 

the shell. which poses socioeconomic difficulties for the harvesters, A decrease In 

income is expected to occur. as they have expressed in public hearings, 

6,3 Require that all conch, Including queen conch. fighting conch. milk conch and 

other con ch species be landed In the shell. 

Divers in Puerto Rico use the traditional~. or fiber-glass boats ranging from 

'5 to 21 feet. end outboard motor 1rom 40 to 125 hp. for their fishing activities, In 

various meetings and activities they have expressed that If the conch is landed in the 

shell. It would ba a cumbersome process. and It would limit their earnings. The diving 
., 

operation Is usually a two or three men operation. with II pilot and two divers 

extracting the resource. For safety and economic reasons, two divers seem to be the 

optimal number to operate underwater, although there Is no social or economic data 

to support that assertion. If true. then travelling with three persons and a boat full 

of shell is not an economically feasible arrangement for the fishermen. 
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6.4 Prohibit lhe IIle ot under.iud qUlin CO.nch Ind conch ahelli. 

There is no conclusive socioeconomic data to comment on this particular 

measure. Fishermen view this measure as an appropriate one to protect the 

resources. as expressed by some in public hearings. Only a handful of fishermen who 

collect these shells for the ·,ouvenlr· market would be affected, but I ,uspect that 

in the long run the benetit will outweigh the loss In Income. which I assume is quite 

low. although I do not have any conclusive socioeconomic data on the probable 

impacts of this measure. Those who 'sell the shells will also benefit, by selling larger 

\ 

shells. It must be said that there is a consistent extraction of undersize conch and _ 

shell by swimmers. beach goers and other recreational resource users who use 

swimming areas nearby thalassia beds and areas in which juvenile conch roam. 

Education of conservation efforts among these resource users must also accompa~y 

efforts to regulate the commercial fishermen who use the resource. 

'S.5 Esteblish I bag limit for personal use tishermen ot six (6) queen conch per day 

per person. A personal use fisherman Is Inyone who does not have a 

commercial tishlng license or permit . .. 
Although there is no socioeconomic informati,on on possible impacts of th,s 

measure. in essence. the measure is an appropriate one in sociopolitical terms. since 

commercial fishermen see it deserving to share management responsibilities with the 

"recreational" harvesters of the resource. 

It has been stated in this report that fishery management need to assess the 

participation of resource users, other than those targeted and labelled as primary users 

(~sually, commercial users I of the marine resources. Competition for resources in the 

area of management includes those who use the marine resources for recreational and 

aesthetical purposes. It Is known that the number of recreational divers Is on the rise. 

and that dive shops are almost ·unlversal- throughout the coastal zone In the Puerto 

Jiico and the U.S. Virgin Islands. with a booming business of diving trips. equipment 
. 

rental, and courses (Valdh·Pizzini. Guti6rrez and Chaparro 1991,. As mentioned in 
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the 1989 report. recreational users larget ,the'IIlfT''e species as the small·scale 

fishermen. and theretore compete with the divers for the extraction of the same 

resource. Recreational -fishermen- using snorkels. spears. and spearguns as their 

I prefers gear and equipment, compete with the divers for their main species. in Puerto 

Rico and the U.S. Virgin Island (Griffith et ,I 19BB, Olsen 1979). 

t 

{ 

6.6 Establish an annual closed ... son from July 1 to September 30. 

There Is no conclusive socioeconomic data to comment on this particular 

measure. Fishermen at public hearings seem to be willing to make concessions on 

closed seasons to protect the resource, although the period is considered long. More 

information on thiS particular measure needs to be collected. Existing data suggest 

that divers will be forced to enter into other sectors of the economy to support the.r 

famihes. as they seem to be consistently doing at the present time. I expect those 

( who will remain in the fishery to shift gears. mainly hand lines and nets to cover fo' 

1 

the closed season. Also. if diving remains as the core method of harvesting. the~ 

more pressure will be pressed on the reef fish. and lobster. Again. in a multi·specles. 

multi· gear context of the fishery. fishermen will increase effort in other habitals a~d 

gears to compensate loss of income. in the context of lack of incentives for no! to do 

so. A socioeconomic aspect of this measure that needs to be consider is the 

availability of the product in restaurants and supermarkets during the closure. Are 

imports. and lor sale of conch banned during the closed season? 

That is an important question that need to be addressed. since. not surprisingly, the 

history of the fishery is often marked by the beatings of the market. 

6.7 Require that all commercial fishermen have a permit or license. 

There Is no conclusive aocioeconomic data to comment on this particular 

measure. However, fishermen in Puerto Rico have, -genera'- fishing license that 

aHows them to harvest all fishery resources that are not restricted by ,ize, sexual 

maturity or species. 
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SOCIAL IMPACT ASSESSMENT 
FOR THE CORAL 

FISHERY MANAGEMENT PLAN 
At the present time there Is no information eveilable on the social. cultural or 

economic background of those Involved In the Corel fishery. This sector eppears to 

be of a recent development, end there Is no social science date eva liable on those 

involved in the fishery. It Is possible that lome commercial es well as recreational 

divers are involved in the fishery. thul expanding the resource base that they have 

exploited -traditionally.- Similar to the predicament of the conch fishery. end the 

shallow· water reetfish fishery. It is possible that the recreational divers are exacting 

this resource ·10r purely recreational reasons. but this Is Itatement is based on 

conjecture. It is also possible that lome commercial divers have shifted towards this 

new fishery. but there is no information on that process. It is known that commercia' 

t fishermen often engage in the harvesting of certain mollusks to sell as ornaments. bu~ 

I 

{ 

( 

even in this respect the information we have is minimal. 

1. PARTICIPATION IN THE FISHERY 

No sociocultural information is available at the present time for the Coral FMP. 

2. HISTORY 

No sociocultural information is available at the present time for the Coral FMP. 

3. ECONOMICS OF THE FISHERY 

No socioeconomic information is available at the present time for the Cora! 

FMP. 

4. CULTURAL ANO SOCIAL ASPECTS OF THE FISHERY 

No locloculturallnformation II available at the present time for the Coral FMP. 

MANAGEMENT MEASURES AND PROBABLE SOCIAL AND CULTURAL SCENARIOS 

No socioeconomic or culturel information is available et the present time for the 

. Coral FMP. 
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RECOMMENDATIONS 
ThiS Social Impact Assessment ISource Document and individual SIA foi the 

FMPsl is major step forward into the integration of socioeconomic information 'in the 

FMP, and into the decision making and enforcement process. Clearly. the CFMC have 

taken the initiative of Incorporating the best available data Into the management plans. 

It must be said that the CFMC have also integrated locial Icientists In the Scientific 

and Statistical Committee. as well as In the Advilory Panel. thul complying with the 
• 

spirit of the Magnuson Act on this respect., The CFMC heve encouraged research in 

this particular area by recommending areas of research. Itimulating researchers. 

providing technical help to those interested. supporting current efforts. end revising 

the goals and objectives of research programs such as the UPR Sea Grant College 

Program. Given that thrust of the CFMC. it is perhaps appropriate here to provide the 

council with iia handful of recommendation that could improve the process of 

( utilization of social, cultural and economic information, and to enhance the procedwle 

of the SIA. These are our personal observations and are provided here in good faitt'" 

[ 

: 

.. 

as an interested party in such development: 

Development Of Specific Social Impact Assessments For An Specific Fishery .. Ttle 

development of the SIA process should be planned ahead of time. allowing for the 

appropriate time schedule, research and discussion. The CFMC must have a 

projection of areas I fisheries I gears that fall in the management goals and objectives 

of the council. Efforts must be made to encourage researchers. agencies and 

universities to start early in the assessment of the social factors involved. Specific 

gears/fishery must be taken at a time. The CFMC has lupported with technical help 

a SIA of the gill net and trammel net fishery In Puerto Rico. This project was 

supported by NMFS, S·K Funds. Information from that project will serve the CFMC. 

If this institution Is embarked in the management of such gears. 

It must be said that Icientists from the SSC have warned that the Issue of 

specificity must be critically assessed in the context of • multi-species. multi-geaf 

fishery as the ones In PR/USVI. One gear. or one productive strategy using specific 
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species and gear mus!. be correlated with the concomitant proQuctive strategies of the 

f,shermen. The following specific study is needed: 

Social, Cuiturllind Economic Aspec1l of the Trip Fishery. Since the Abgrall 

study cited in this report, end the Veld6s Pizzin! depictions of the southwest 

fishery in 1985, the social science literature is lacking of the current patterns 

of resource utilization, patterns of terrltorielity. end the economics of the 

fishery. It is important to understl~nd how these fishermen will respond to 

changes in the fishery, in order to predict with greater preciSion the economic 

impacts on their households. and on the resource base, if shihs in gears are to 

occur. according to our forecasting. 

Social, Culturallnd Economic Aspects of the Divers. There is no information 

on thit particular grt)up of resource users. Key espi:!c';s of resource utilizatlo:o 

such as territoriality. sources of support ashore. pOlitical participation (vs 

individualizationl. conflicts with other gears (traps and gill netsl historica' 

aspects of the development of this gear, health issues associated with the use 

of scuba equipment (incidence of bendsl, mortality rate among divers (diving 

as an occupational hazard. and a -economic- variable in terms of risks!. the 

market conditions for the fish and shellfish harvested by the divers. and the 

comparison of the divers with the other resource users. 

Assessment of the Particlpan1l and Market Structure Associated with the 

Extraction of Corll. There Is an urgent need to start canvaSing the basic 

structure of firms I!nd participants in this fishery. 

Integration of Economist. Ind Fisheries Blologl.1I to the Process of SIA. As 

recommended by the Fricke report on SIA. this process must be en interdisciplinary 

one, In which specialist from different areas provide their expertise in assessing the 

J 

J 

key issues of the fishery. and understanding the intricate r.elationship between the I 
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nalural resources and the locial and culturalltructure in which their use il given. . . . 
Scientists associated with the CFMC have expressed this arguments separately in 

diverse forums. emphasizing the key need of understanding the IOciocultural 

predicament of resource utilization and the complex political and economiC processes 

that affect their well being. Such conclusion have allo been widely discussed at the 

fisheries in Crises Conference in St. Thomas, and the Conferencla Sobre EIEuturo de 

las PesQuerras. In Puerto Rico. The research project on gill nets and trammel nets is 

an example of luch integration, where.socialanthropologist have worked hand in hand 

with fisheries biologists in assessing the Itatus of the gear and the resource and social 

impact of their utilization in Puerto Rico. 

One piece missing in this process is the analysis of the economic issues. It is 

my contention that the CFMC lacks crucial economic information, specially on the 

structure of the market in both PR/USVI. These are traditional fish markets based on 

th!! efforts of the fishermen's households selling the catch, fishermen assoc..iations. 

or intermediaries (ranging from fish peddlers to classicel merchents engaging in. the 

proverbial mercantile relations with the fishermen financing production and livelihoodl. 

There are regional/cultural differences inter end intra island, related to the names of 

the species, uses and price structure. In the cont~xt of such -traditiona'- market do 

operate the forces of change that have slowly transformed the social end marke: 

relations displacing traditi6nal actors (such as women), via the technology transfers 

in transportation. refrigeration and navigation. The state has contributed to tha: 

development, paving the road for the intense forces of tourism (interne I and external. 

as it is the case of Puerto Ricol t.hat have increased the demand for fish. SUCh 

demand is satisfied. by the three main actors mentioned above. with local production 

and import~ from all over the world. The local fish seUer who finances the production 

of divers and snapper-groupers fishermen also Imports lobster tails from New Zealand 

end snappers from Florida and Venezuela to satisfy demand during the lent season and 

other peak seasons. These actors compete with the supermarkets and food chains. 

: es well as with other importers end producers for e share of the market. Fishery 

management cannot continue to assume that there is an absolute process of -tragedy 
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Of the commons· caused by the fishermen alone. These are triggered perhaps by the . . 
• forces of supply and demand, and development. Technical and social analysis of su'ch 

processes is also in the realm of the economists, end they must have a ,!>righter 

presence in management In PR/USVI. 

Priority to thl United Slates Virgin Island.. Sociocultural, historical and economic 

information is available for Puerto Rico. However,ln preparing this document, as well 

as in preparing the report on d.ivers for the Conch Fishery Manag.emen~ Plan In 1988 

.' encountered lack of information on the sOCiocultural aspects of the fishery. This SIA 

presents a major effort in repairing such deficiency, by providing a historical approach 

10 the utilization of marine resources. However, the USVI lacks a thorough analysis 

of the social. cultural and economic aspect of the local fisheries. in the way the 

GUli~rrez report (19851, or the Torres and Matos (1989) and the Romaguera et al 

{' 987) presented the Puerto Rican fisheries. It is time for the development of a bette~ 

data base, and for the development of such interest in the local community of socia: 

scientists. The Division of Fish and Wildlife and the University of the Virgin Islands 
• 

have Ihe personnel and the infrastructure to start small projects. with local students 

and scientists. in the assessment of the sociocultural parameters of the fishery. The 

University of Puerto Rico Sea Grant College Program could be instrumental in thiS 

, 
J 

through its "Seed Money· programs or the Marine Advisory Service, and contacts " 

with the Eastern Caribbean Center. whose director is elso a member of the CFMC 

SSC. The sse social scientist could serve in the transfer of information and 

technology for such development. operating es a liaison between these institutions. 
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A. COVER SHEET 

Final Supplemental Environmental Impact Statement (FSEIS) 

Responsible Agency 
Caribbean Fishery Management Council 

Cooperating Agency 
National Marine Fisheries Service 

Title of Action 
Amendment 2 to the Fishery Management Plan for the Shallow-Water 
Reef Fish Fishery of Puerto Rico and the U.S. Virgin Islands 
(FMP) 

Contact Person 

Sr. Miguel Rolon, Executive Oirector 
Caribbean Fishery Management Council 
Suite 1108, Banco Oe Ponce Building 
Hato Rey, Puerto Rico 00918-2577 
(809) 753-6910 

Designation of the Statement 

Final Supplemental Environmental Impact Statement 

Abstract 

The actions adopted by the Council incorporate important 
components of the deep-water reef fish fishery and the marine 
aquarium trade into the management unit described in the FMP. 
This action would add approximately 120 species to the management 
unit that currently contains 64 species. Comments on the DSEIS 
generally supported the adopted management measures Which, among 
other things, prohibit certain destructive harvesting practices 
in the marine aquarium fishery (described under Adopted Measure 
4); prohibit the harvest of certain declining or overfished 
resources, such as jewfish: recommend a permitting and reporting 
system by local governments; close two additional aggregation 
areas during the red hind spawning season and another during the 
mutton snapper spawning season to all fishing; support the 
designation of marine coral reef reserves; and recommend that the 
local governments prohibit the introduction of exotics in marine 
waters. However, several commenters opposed portions of the fish 
trap regUlations, and the boundaries of one of the red hind 
spawning aggregation areas; this led the Council to adopt 
management measures that addressed their concerns. 

A large number of juvenile reef fishes and other small reef
associated species are taken by the marine aquarium trade 
industry. A decline in abundance has been noted for some of the 
more desirable species in certain localities. The ecological 



effects of their removal are unknown. Public testimony indicated 
that some of the gears currently or traditionally used for 
collecting marine aquarium fishes have the potential for 
deleterious effects on the fishery resource, its habitat, or 
both. One of the most popular methods of collection is by the 
use of chemical substances, the most common of which is quinal
dine. Fishermen reported higher mortality rates of fish taken 
using quinaldine than for those collected using other methods. 
The use of other chemical agents, such as bleach, formalin, and 
gasoline for collecting marine aquarium fishes has been reported 
from various areas, and all are prohibited because of their 
potentially toxic effects on marine organisms, including corals. 
The use of explosives and chemical substances is currently 
prohibited by the shallow-water reef fish regulations that 
likewise apply to this fishery by amendment. Amendment 2 
prohibits drop nets, gill nets, and small mesh fish traps and 
other gears traditionally used to harvest marine aquarium fishes, 
and that have a potential for damaging the reef resources. 

The physical environment currently is adversely affected by 
the fishery: these effects should be reduced by the adopted 
actions. The fisheries currently provide benefits to its 
participants; however, these benefits would be reduced should 
continued growth of the fishery cause depletion of the resource. 
Short-term impacts on the user groups may be associated with the 
imposition of harvest restrictions designed to: (1) rebuild 
declining resources, and (2) curtail growth of the fisheries 
until limited access programs can be instituted under a 
subsequent amendment. 

Comment Due pate 
Comments on the statement must be received by: ISEP 07 1993 
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The Final Supplemental Environmental Impact Statement (FSEIS) 
incorporates sections of Amendment 2 to the Fishery Management 
Plan for the Shallow-Water Reef Fish Fishery of Puerto Rico and 
the U.S. Virgin Islands (FMP), as referenced. This document 
augments the EIS prepared for the FMP. 

A. COVER SHEET • • • • • • • • • • • • • • • • • • • • • • i 

B. TABLE OF CONTENTS • • • • • • • • • • • • • • • • • · . iii 

C. SUKKARY OF AHENDH.ENT 2 • • • • • • • • • • • • • • • • • 1 

D. PURPOSE AND NEED FOR ACTIONS • • • • • • • • • • • 1 

E. ALTERNATIVES INCLUDING ADOPTED ACTIONS • • • • • • • 3 

E.1. Description of the Adopted Actions. • 3 
E.2. Evaluation of the Adopted Actions • • 9 
E.2.a. Evaluation Relative to the National Standards ...... 9 
E.3. Rejected Alternatives to the Adopted Actions. • • . .. 10 
E.4. Recommendations to Local Governments and other 

Agencies as Approved by the Council • . • • . • • . . . . 1. 

F. AFFECTED ENVIRONMENT • • • . . • • • • • • • • • • 

F.1. Introduction ............... . 
F.2. Habitat and Fishery Environment Information 
F.2.a. Physical Environment 
F.2.b. Fishery Resource ••••..•• 
F.2.c. Human Environment ••••.••• 
F.3. Effect on the Coastal Zone .••••• 
F.4. Effects on Flood Plains and Wetlands 

• 

G. ENVIRONMENTAL CONSEQUENCES OF ACTIONS • • • • • • • • 

G.l. 
G.2. 
G.3. 
G.4. 

G.S. 

G.6. 
G.7. 

Long-term Productivity of Stocks • • • • • 
Ocean and Coastal Habitats • • • • • •• •••• 
Public Health and Safety • • • • • • • • • • • • • • 
Effects on Endangered or Threatened Species and 
Marine Mammal populations • • • • • • • • • • • • 
Cumulative Adverse Effects and Substantial Impacts 
on Stocks . . . . . . . . . . . . . . . .. . 
Economic Effects • • • • • • • • • • • • • 
Federal Agencies That May Be Affected • • • 

• 

18 

18 
13 
16 
19 
20 
22 
22 

22 

22 
23 
23 

23 

23 
24 
24 

B. LIST or PREPARERB •••• • • • • • • • • • • • • • •• 25 

I. LIST OF AGENCIES, ORGANIZATIONS AND PERSONS TO WHOK COPIES 
OF THE FBEIS WERE SENT • • • • • • • • • • • • • • • •• 25 

iii 



J. SUMMARY OF POBLIC COMMENTS • • • • • • • • • • • • • • • 26 

J.1. Summary of Major Comments and NMFS Responses •••••.. 30 

:It. JlEFERENCES • • • • • • • • • • • . . . . . . . . . . . ... 40 

L. APPENDIX I -- TABLES AND FIGURES 

M. APPENDIX II -- LETTERS RECEIVED DURING COMMENT PERIOD 

-
iv 

" 

• 

c 

J 
I 

l 
I 

I , 

, 



C. SUMMARY OF AKENDKEN'l' 2 

Amendment 2 to the Fishery Management Plan for the Shallow
Water Reef Fish Fishery of Puerto Rico and the U.S. Virgin 
Islands (FMP), prepared by the Caribbean Fishery Management 
Council (Council) under the authority of the Magnuson Act, would 
incorporate important components of the deep-water reef fish 
fishery and the marine aquarium trade into the management unit 
described in the FMP. ·Since two fisheries and approximately 120 
species would be added to the management unit (currently 
containing 64 species), the FMP would be retitled to include all 
reef fishes. Other management measures would restrict the 
collection of marine aquarium fishes to hand-held dip nets and 
slurp guns; specify that fish traps be constructed'with two 
escape openings, utilizing wire panels and certain degradable 
fasteners; prohibit the harvest or possession of jewfish in the 
management· .area; prohibit the harvest of specified marine 
aquarium fishes; close additional red hind aggregation areas 
during the December through February spawning season; prohibit 
the harvest of mutton snapper in a spawning aggregation area off 
St. Croix from March 1 through June 30 of each year; recommend 
that the local governments issue annual permits for the sale of 
fish taken in federal or local waters, and require harvest 
reports; recommend that the local government monitor a spawning 
aggregation area for tiger grouper in waters near Vieques Island: 
recommend future designation of marine coral reef reserves at 
strategic locations; recommend that the local governments 
prohibit the unauthorized introduction of exotic species into 
marine waters;.and recommend that local governments monitor the 
landings of red grouper to determine its status and need for 
protective action. 

D. PURPOSE AND NEED FOR ACTIONS 

The actions proposed in Amendment 2 address continuing and 
growing concerns by the Council over scarce resources, the need 
to protect important species when they aggregate for spawning, 
and the need to extend protection to other reef-associated 
species not presently in the management unit. Of some 350 
species of shallow-water reef fish in the Caribbean, about 180 
are landed throughout the region and collectively comprise the 
most important fishery in the islands. The management unit 
currently includes the 64 most commonly landed species that 
dominate the catch from the shoreline to the edge of the insular 
platform. At greater depths at the edge of the platform, another 
fishery occurs -- the deep-water reef fish fishery. 

Initially, the council anticipated developing a separate FMP 
for the deep-water reef fish complex; however, the Council 
decided that it would be more practicable and economical to 
incorporate those species into a single management unit for all 
reef fish. Distribution of some of the species overlaps with the 
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shallow-water reef fishes, although they are more abundant as 
adults in deeper waters. Restrictive measures are not envisioned 
initially for deep-water species due to lack of data on the 
status of their populations; however, including them in the. • 
management unit permits regulatory action if necessary. 

A large number of juvenile reef fishes and other small reef
associated species are taken by the marine aquarium industry. A 
decline in abundance has been noted for some of the more 
dp.sirable species in certain localities. The ecological effects • 
of their removal are unknown, and some of the most widely used 
collecting methods employ chemicals that damage the reef habitat 
a~d inflict mortality upon associated fishes and invertebrates. 
Expanding the management unit to includ~ marine aquarium species 
would obviate the need for another separate FMP and provide a 
mechanism to initially manage this select group of fishes under « 
the existing drug and chemical harvest restriction. Harvest of 
certain species either could be regulated or prohibited as 
necessary. These adjustments would require changing the title of 
the FMP, expanding the management unit, and updating the FMP to 
describe the fisheries incorporated. Marine aquarium 
invertebrate species will be included in the Coral FMP, which • 
currently is under development. 

Following collapse of the Nassau grouper resource, the red 
hind became an important species in the fishery; however, 
statistics show a decrease in the number of young fish in the 
population as concluded by the. stock Assessment Group. Whenever 4 
possible, the council relies upon closing aggregation sites 
during spawning seasons to enhance reproductive capacity. Most 
species that aggregate during the spawning season are highly 
vulnerable to capture at that time. Allowing mature individuals 
the opportunity to spawn is important to reverse declines in 
abundance. Even some fishermen have requested closure of • 
spawning aggregation areas for red hind. A spawning aggregation 
area off St. Thomas, described and closed during the 1989-90 
spawning. season (December-february) by emergency action, has been 
closed during each successive spawning season under Amendment 1. 
Two additional red hind spawning areas are being considered for 
closure under Amendment 2. • 

A pronounced decline in the abundance of jewfish has been 
noted throughout the management area and may extend throughout 
the Caribbean Basin. Similar declines in the Gulf of Mexico and 
off the south Atlantic coast of the O.S. led to a total 1 
prohibition on jewfish harvest in those areas. The Council C 
believes that the jewfish should be protected throughout its 
range. The species appears to be scarce wherever it occurs and 
has unique biological characteristics that make it highly 
susceptible to overfishing. The O.S. Virgin Islands government 
has listed jewfish as a protected species, and prohibits its take I 
in Territorial waters. • 
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The basic objectives of the FMP are unchanged by this 
amendment, except they are extended to maintain deep-water reef 
fishes and marine aquarium fishes at levels that sustain adequate 
recruitment to replenish the populations. The local governments 
are requested to institute mandatory permitting and reporting 
requirements for fishing in both state end federal waters to 
obtain data on catch/effort relationships of species in the 
management unit. These data would be used to assess stocKs, 
monitor population trends, and to restore and maintain stocKS at 
optimum levels. Permits also would provide a sampling universe 
in the event some type of limited access program is considered 
fer the future. Information collection on the marine aquarium 
trade should be expanded through the Puerto Rico Department of 
Natural Resources to obtain data on exports from Aquadilla and 
Ponce airports. 

E. ALTERNATIVES INCLODING ADOPTED ACTIONS 

While a multitude of management alternatives are available, 
those viewed by the Council as either impractical or of little 
benefit were not subjected to further consideration. For 
example, size limits inflict high rates of release mortality on 
undersized fish, thereby adversely impacting both the human 
sector and the rebuilding effort; accordingly, the Council 
rejected this approach in favor of site-specific spawning 
aggregation closures. 

~ 

E.1. Description of the Adopted Action. 

Some of the management measures taken to public hearing were 
either rejected by the Councilor modified as recommendations to 
the local governments; these were analyzed and available for 
public comment in the DSEIS. The following discussion is limited 
to alternatives adopted by the Council. 

Adopted Measure 1. Expand the management unit to include the 
most important components of the deep-water reef fish fishery. 

Including these species in the management unit will allow 
the Council to take appropriate management actions as necessary 
to conserve or restore important components of the resource. 
Inclusion of the deep-water species is a procedural change that 
in itself offers no impact on the deep-water environment. 
However, managing the deep-water complex, by offering the 
possibility for appropriate management action on a timely basis, 
indirectly will affect the status of the resource. Additional 
rationale and background for this action is found in Amendment 2. 
Section III (Al. Table lA, Appendix I, provides a complete 
listing of the revised management unit depicting the overlap of 
deep-water and shallow-water species. Although the action would 
add only 14 species to the management unit, the deep-water 
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fishery includes one of the most valuable reef species, the silk 
snapper, which may already border on growth overfishing. Others, 
such as red grouper (Epinephelus morio) and tiger grouper • 
(Mycteroperca tigris), are certainly candidates for management 
action, but the condition of the stocks presently is 
undetermined. 

Adopted Me.sure 2. Expand the management unit to include marine 
aquarium fishes. 

The number of individuals of key species harvested by the 
~arine aquarium trade appears to be declining. However, the 
aquari~m trade fishery is not specifically regulated, and the 
Council determined that the import~nt aquarium fish species 
listed in Amendment 2 should be added to the management unit, to 
allow future regulation as appropriate. A listing of the 
additional species was obtained from a preliminary description of 
the marine aquarium trade, compiled by the Puerto Rico Department 
of Natural Resources, Fisheries Research Laboratory, for the 
Council (Sadovy, 1991). That report provides a description of 
the marine aquarium trade in Puerto Rico, the U.S. Virgin 
Islands, and other areas, including harvest methods, collection 
areas, handling and shipping, as well as a description and list 
of the most commonly collected species (Table 2A, Appendix Il. 
The report was used as a source document for the management 
options considered. Additional background information is 
provided in Amendment 2, Section III(Al. The amendment currently 
contains a number of interim measures to curtail effort and 
destructive harvest methods until the data base can be generated 
to support a limited access program. Additional discussion of 
limited entry is deferred until the Council proposes and analyzes 
such a system under a future FMP amendment. 

Adopted Measure 3. Retitle FMP to encompass the reef fish 
management unit. 

Since the management unit has been enlarged to include 
fishes other than shallow-water reef fish, the Council suggests 
the document be retitled, "Fishery Management Plan for Reef 
Fishes of Puerto Rico and the U.S. Virgin Islands." This title 
accurately describes the fisheries for shallow-water reef fish, 
deep-water reef fish, and marine aquarium fishes. There are no 
direct economic impacts on fishery participants, resource or 
physical environment associated with changing the title of the 
FMP. However, social benefits would result from dispelling the 
confusion that might be incurred to managers and, more 
importantly, to fishermen responsible for conforming to the 
regulatory program tailored to conserve reef resources. 

Adopted Mealure 4. Restrict the collection of marine aquarium 
fishes to hand-held dip nets and slurp guns. 
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The most frequent collecting gears are nets (barriet, gill, 
drop or cast nets, and dip nets), small mesh (1/4 - 1/2 inch) 
fish traps, slurp guns, and chemicals, such as "Quinaldine" (2-
methyl-quinoline), chlorine, formaldehyde, and gasoline. 
Although the long- and short-term effects on reefs and associated 
organisms of using quinaldine to stun fish are inconclusive, many 
dealers arc reluctant to purchase fish taken by this method 
because mortality rates appear higher than with fish collected 
u~ing other methods. Public testimony (except for one co~enter 
who advocated barrier nets) indicated a distinct potenti31 for 
excessive fishing mortality and habitat damage associated with 
these gear types. Restricting the collection of marine aquarium 
organisms to hand-held dip nets and slurp guns will reduce this 
potential. The FHP currently bans the use of noxious chemicals 
and small-mesh fish traps for managed species. Adding the 
aquarium trade species to the management unit (thereby applying 
the FHP's regulation) in effect prohibits those gears in the 
marine aquarium fishery. 

The use of nets currently is not restricted by the FHP. 
Exclusion of nets (other than hand-held dip nets) from the 
fishery is necessary at this time, primarily because the gear 
reportedly has potential for damaging the diminishing reef 
habitat. Specification of allowable gear (slurp guns, hand-held 
dip nets) makes this change and also eliminates the possibility 
of other more destructive gear being developed and introduced 
into the fishery. 

~dopted Me.aure 5. Require that fish traps be constructed of 
1. 5-inch hexag"onal or 2. O-inch square mesh wire with two escape 
openings at least 8 x 8 inches square on any two sides of the 
trap (except top, bottom or side containing the funnel). The 
openings must be covered with panels of mesh at least equivalent 
to that of which the trap is constructed, and fastened with 
either untreated jute twine up to 1/8 inches in diameter (if zinc 
anodes are used) or 18 gauge ungalvanized iron wire or 1/8 inch 
untreated jute twine (maximum diameter) if anodes are not used. 

The existing fish trap construction requirements specify 
that escape openings be located on two opposing sides of a trap 
(excluding the top, bottom, and side with funnel). However, 
information from fishermen indicated that the panel opposite the 
side where the bridle is attached may inadvertently open upon 
retrieval, thereby releasing the catch prematurely. In response 
to industry concerns, the action allows a choice of sides for 
locating the escape openings. 

Existing regulations also require that the door and escape 
panels be fastened with untreated jute twine 1/8-inch or less in 
diameter. Acceptable rates of degradation in seawater were shown 
for jute twine, thereby allowing the lost or abandoned trap to 
open in a reasonable time frame. Fishermen felt that this 
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requirement is burdensome because of the amount of time required 
to retie the fastenings upon retrieval· of a trap, and suggested 
18 gauge ungalvanized wire as an alternative material that could 
.be replaced mo·re quickly than jute. 

Zinc anodes, however, are used on many traps to prevent 
corrosion, thereby extending the life span of wire fasteners. 
Traps using zinc anodes, if lost or abandoned, could fail to open 
after an acceptable period of time. Their continued fishing, 
over time, is a source of excessive fishing mortality ("ghost • 
fishing"). Wires of various sizes and compositions were not 
tested .by the council. 

The FMP provides for a conversion from 1.S-inch square mesh 
wire to a minimum size of 2.0-inch square mesh wire in fish traps 
.by September 14, 1993. This action is supported .by studies 1 
conducted during the interim rule making period in waters off 
Puerto Rico (Appeldoorn and Posada, 1992). Hexagonal mesh wire 
of 1.5 inches may continue to be used in trap construction after 
this date. The Council concluded that the conversion to 2.0-inch 
square mesh on September 14 would reduce resource waste through 
excessive mortality to small or juvenile reef fishes as compared 
to the use of 1.S-inch square mesh wire for traps. Fishermen 
contended jute twine is overly burdensome because of the amount 

.of time required to retie the fastenings each time a trap is 
hauled, and recommended allowing alternative wire fastening 
materials. The use of 18 gauge ungalvanizedwire on traps 
without anodes, while not adequately studied, was adopted by the 
Council to address the concerns raised by those fishermen. 

Adopted Measure I. Prohibit the harvest or possession of jewfish 
in waters around Puerto Rico and the U.S. Virgin Islands. 

Jewfish occur off both coasts of Florida, throughout the • 
Culf of Mexico and the Greater Antilles, and along the 
southwestern Caribbean coast (FAO, 1978). A disjunct popUlation 
also occurs along the Pacific coast from costa Rica to Peru. The 
species appears to.be no longer abundant anywhere within its 
range. A pronounced decline in the abundance of jewfish has been 
noted within the management area and may extend throughout the 1 
Caribbean Basin. The U.S. Virgin IslandS government has listed 
jewfish as a protected species, and prohibits its take in 
Territorial waters. 

Jewfish are highly residential and grow upwards of seven 
feet and 700 pounds, which makes them prime targets for 
spearfishing. The unusual size and appearance add aesthetic 
appeal for underwater photographers and divers. Since the 
jewfish is a slow-growing and late-maturing fish, recovery from 
overfishing likely would require many years. These 
characteristics, coupled with a relatively low density throughout 
their range, make jewfish highly susceptible to overfishing. The 
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action would be consistent with protection of jewfish by the U.s. 
Virgin Islands government and in the southeastern United States. 

Adopted He •• ure 7.. Prohibit the harvest of certain marine 
aquarium fishes. 

The status of many species of marine aquarium fishes h~s not 
been determined, but some are uncommon while others are heavily 
exploited without restriction. All marine aquarium fishes will 
benefit from the gear restrictions contained in this amend~ent. 

Because of the intensifying and uncontrolled harvest of 
marine aquarium fishes in Puerto Rico, and based on experiences 
elsewhere, there. is a need to regulate this fishery. By adding 
marine aquarium fishes to the Shallow-Water Reef Fish FMP, the 
harvest and possession of the young of species that presently are 
in a rebuilding mode would be subject to prohibition until those 
resources have recovered. This group currently includes red hind 
and mutton snapper. 

A number of criteria were examined in selecting species to 
be precluded from harvest in the marine aquarium trade, whereby 
the Council considered inclusion of species that are: (1) 
locally rare and therefore potentially vulnerable to harv.est for 
the aquarium tradel (2) harvested either recreationally or 
commercially as food fish in other fisheries; (3) considered 
unsuited for the aquarium trade because they do not survive well 
in captivity I and (4) of more value to the habitat than if 
harvested. 

Finally, a number of species that are targeted heavily for 
the aquarium trade should be assessed in terms of stock 
condition. These species include royal gramma, Gramma loreto, 
rock beauty, Holacanthus tricolor, yellowhead jawfish, 
opistognathus aurifrons, french angelfish, Pomacanthus ~, 
queen angelfish, Holacanthus ciliaris, pygmy angelfish, 
centropyge ~, bluehead wrasse, Thalassoma bifasciatum, 
puddinqwife wrasse, Halichoeres radiatus, blue chromis, Chromis 
cyanea, and red-lipped blenny, Ophioblennius atlanticus. 

Accordingly, prohibiting harvest of the following species 
initially is proposed for the marine aquarium trade. 

seahorses - Hippocampus spp. 
red hind - Epinephelus guttatus 
mutton snapper - Lutjanus analis 
foureye butterflytish - Chaetodon capistratus 
banded buttertlytish -~. striatus 
longsnout butterflytish - ~. aculeatus 

Other species may be added as vital information is gathered 
from stock assessments generated by research and the reporting 
system recommended as part of this amendment. 
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_A~opt.~ H •• aur.'. Closure of additional red hind aggregation 
areas during the December through February spawning season. 

During the spawning season, some species of reef fishes are 
aggressive and extremely vulnerable to capture. Many larger 
fishing vessels have the capacity to efficiently harvest and 
deplete fish populations aggregated for spawning. Protecting 
spawning aggregations is a biologically sound management practice 
preferred by the Council over other approaches, such as size 
limits that inflict high rates of release mortality on undersized 
fish, or labor-intensive quota management and monitoring. 
Because aggregating fish are highly susceptible to capture by a 
~ide range of gears (hook and line, trap, spears, -etc.), a total 
ban on use of gear capable of taking the species is necessary tc 
protect spawning aggregations •. 

There is a body of thought that fishing on spawning 
aggregations may reduce spawning capability to a degree that 
exceeds the effect of removing the spawners. This effect is 
thought to result from a disruption of the species social 
structure (Shapiro, et al., in press) and would indicate that any 
given number of females of spawning age taken during spawning 
times would be more valuable than an equal number of females 
taken during non-spawning periods. 

The proposed amendment does not contain details on the 
importance of these red hind spawning areas (i.e., there is no 
description of. the percent of spawners represented by these 
aggregations or where the new individuals are eventually 
recruited). However, there appears to be some agreement among 
those with knowledge of the fishery that these closures almost 
surely will result in a trend toward some stock recovery or at 
least a slowing of the present rate of stock decline. This 
should lead to benefits from the closures, even if total fishing 
effort does not change. The reason that total effort may not 
change is that fishermen m~y elect to fish adjacent areas. Even 
if this occurs, additional effort in other areas may not 
significantly alter the total catch of fish because the present 
level of effort may be so high that increases (or decreases) will I 
offer no significant effects • 

. Relocation of effort does have possible adverse consequences 
that are not related to the total catch of fish. One consequence 
is that any potential gains from reduced mortality of undersized 
fish in the spawning closure areas will be offset by increased 
juvenile mortality in other areas. A second possible problem is 
that the fishermen may have knowledge of "second-best" spawning 
aggregations, and effort simply may be relocated to other 
spawning aggregations. If this happens, then most of the 
potential benefits from the closure would be lost through 
"damage" to these other concentrations of red hind spawners. 
Regardless of potential disadvantages of the relocation in 
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fishing effort, there appears to be some consensus that there are 
biological benefits that derive from allowing a "rest period" for 
any heavily fished area. 

The red hind is recently declining in abundance and 
aggregates to spawn between December 1 through February 2B. A 
red hind aggregation area in the EEZ southwest of st. Thomas was 
closed during the spawning season in 19B9 in response to requests 
from fishermen and fishery scientists. At that time, no oth&r 
red hind spawning areas had been delineated. The council has 
since identified two additional red hind spawning aggregation 
sites and a closure is included in Amendment 2 to guard against 
further declines in the resource. 

The first area, designated as Tourmaline Bank, lies in 
federal waters off the west end of Puerto Rico, and, based on 
historic productivity, covers approximately fifteen square miles. 
The area is shown in Fig. 1, Appendix I. Another red hind 
spawning aggregation area has been identified in the EEZ east of 
St. CroiX, U.s. Virgin Islands, at the extreme eastern end of 
Lang Bank. Based on public comments, the area was reduced in 
size to more accurately reflect the actual aggregation area (as 
depicted in Fig. 2). 

Adopted Xeasure t. Prohibit the harvest of mutton snapper in a 
spawning aggregation area off St. Croix from March through June 
of each year. 

Mutton snapper, typically taken in· insular shelf waters by 
hook and line and fish traps, form large spawning aggregations 
near the time of the full moon from March through June (Tobias, 
19B6). As described for red hind (Measure B), spawning 
individuals are extremely vulnerable to capture by a wide variety 
of gears; commercial landings data indicates a decline in mutton 
snapper catch-per-unit-of-effort. Accordingly, a total ban on 
fishing in the identified area of spawning would serve to protect 
the mutton snapper resource. 

A mutton snapper spawning aggregation area recently has been 
identified in the EEZ off the southwest coast of st. Croix (Fig. 
3). In keeping with the Council's preferences for controlling 
harvest in spawning aggregation areas, the U.S. Virgin Islands, 
Division of Fish and Wildlife, has recommended that the area be 
closed to all fishing from March 1 through June 30 of each year 
to protect the species. Such a ban is expected to affect the 
human environment, to the extent that the local economy depends 
on fishing in the aggregation area during the spawning season. 

1.2. Evaluation of the Adopted Actions 

1.2.a. Evaluation Relative to the National Standards 
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The se'ven National Standards are specified in the Magnuson 
Act. As detailed in this document, the various preferred options 
adhere to the National Standards which, among other requirements, 
specifies that measures prevent overfishing while achieving 

. optimum yield from the fishery. Further information on 
compliance with the various National Standards is found through
o~t Amendment 2. 

%.3. Rejected Alternatives to tbe Adopted Actions 

Rejected Measure lA. Do not incorporate deep-water reef fishes 
into the management unit (status quo). 

Rejected Measure lB. Develop a separate plan for managing the 
deep-water reef fish fishery. 

Species that are not included in an FMP cannot be managed 
under the Magnuson Act. Therefore, in the event that problems 
develop with unmanaged species in the deep-water reef fish 
complex, substantial biomass decline and losses to fishermen 
could accrue before corrective action would be possible. 

Development of a separate FMP, as suggested by several 
commenters, requires additional public input and preparation, and 
therefore could take two years or more. Time lags in management 
translate into monetary losses to fishermen in the long term. 
Such delays in implementation of appropriate management measures 
could significantly increase the amount of time required for 
resource recovery. Development of a separate FMP also would 
incur considerable eXpenditures by the Council and Federal 
government. Accc:'ingly, Measures 1A and 1B would significantly 
impact both the d~ ~-water reef fish resource and, in turn, the 
human environment, dnd, for these reasons, were rejected by the 
Council. 

Rejected Measure 2A. Dev~lop a separate FMP for marine aquarium 
organisms. 

Initially, the council anticipated developing a separate FMP 
for the deep-water reef fish complex and marine aquarium fishes. 
However, the basic problem with separate FMP's for reef fish and 
marine aquarium organisms is that many of the species overlap 
both fisheries, either as adults and juveniles, and thus could 
fall under contradictory management programs. Amendment of one 
FMP may require amendment of the other as well to avoid 
incompatible management measures, thereby increasing associated 
costs substantially. The likelihood of this is reduced under a 
single FMP. Accordingly, the Council later decided that it would 
be more practicable and economical to incorporate those species 
into a single management unit for all reef fish. While this 
rejected option is administrative in nature and does not in 
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itself have any environmental impact, the unnecessary delays and 
expense of developing a new FMP may deter effective management 
and ultimately impact the status of the resource. 

Rejected Meaaure 2B. Do not incorporate marine aquarium fishes 
into the management unit (status quo.) 

This alternative would not be responsive to the needs of the 
marine aquarium fishery because it would allow indiscriminate 
harvest of limited resources and damage of the habitat to 
continue. Allowing indiscriminate harvest and habitat damage 
ultimately impacts those who rely upon the resource to sustain 
their livelihood. If resources are not protected, competitive 
harvest most likely will continue until it is no longer 
economically feasible. Other users, such as tourist dive-boat 
operations, also could be impacted by overexploitation and 
habitat damage. Consequently, this option (no management of 
marine aquarium trade) could significantly impact both the 
resource and the human environment. 

Rejected Measure 3A. No action -- retain current title of FMP. 

Retaining an inaccurate title for an FMP is an 
administrative change that could confuse managers and, more 
importantly, the fishermen responsible for conforming to the 
FMP's regulations. Otherwise, neither this action (status quo) 
or Adopted Measure 3 (changing the FMP's title), by themselves, 
would affect the human environment or status of the resource. 

Rejected Measure 4A. Allow the collection of marine aquarium 
fishes by all gear types currently deployed in the fishery 
(status quo). 

According to public testimony to the Council, some of the 
gears currently or traditionally used for collecting marine 
aquarium fishes damage either the resource, its habitat, or both. 
Perhaps the most popular method of collection is by the use of 
chemical substances, the most common of which is quinaldine -- a 
coal tar derivative used in the manufacture of dyes and 
explosives. Quinaldine, when used to stun fish, reportedly 
causes higher rates of fishing mortality compared to other 
techniques. Fishermen have reported local use of other chemical 
agents (including bleach, formalin, and gasoline) for collecting 
marine aquarium fishes: all of which are toxic to various forms 
of marine life. The use of chemical substances and explosives is 
currently prohibited by the shallow-water reef fish regulations 
that likewise would apply to this fishery by amendment. 

Cast nets (drop nets), barrier nets (gill nets), and 
specialized small mesh fish traps are other gears traditionally 
used to harvest marine aquarium fishes. Small mesh fish traps 
are already prohibited under existing minimum mesh-size 
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regulations. Although the extent of net d'amage to reefs cannot 
be quantified, the potential for damage is generally recognized. 
However, there are no specific studies available to support such 
contentions. • 

~ejecte4 Xe.aure 51.. Require only one escape panel, which should 
be the access door, made of 2-inch square mesh wire fastened with 
18 gauge ungalvanized iron wire and located on one side of the 

, 

trap. The door should be hinged at the bottom and cove~ an • 
opening of no less than 8 x 8 inches. 

This option is supported by the fishermen and the council AP 
over current measures and the adopted measure (Measure 5), which 
both include a requirement for two escape panels. However, a 
lost trap might be positioned so that a single panel would be 
obstructed or incapacitated in such a way that it would not allow 
fish to escape. Two escape panels (one of which may be the 
access door) provide more assurance against this possibility, 
thereby reducing the chances of ghost fishing. The resulting 
benefits to the resource should outweigh any inconvenience to the 
industry. Accordingly, the Council rejected this single-door • 
alternative in favor of Option 5. ' 

Rejecte4 Meaaure 58. Retain current restrictions for fish traps 
(status quo). 

Continuation of existing requirements (no action) would ' • 
prevent allowance of a choice of sides for locating the escape 
openings and a choice between two fastening materials. In this 
regard, status quo could cause more inconvenience and economic 
impacts on the human environment. Adopted Option 5 specifies the 
minimum size of the escape opening and the material and mesh size 
of the panels and, depending on the type of wire from which the • 
trap is constructed, is more restrictive than status quo. 

More importantly, both current regulations and the preferred 
option address the concerns associated with excessive fishing 
mortality from continued ghost fishing •. Those concerns are 
resolved by requirements that enhance the escapement of fishes 
from lost traps through the strategic location of panels and 
degradation of fasteners within a reasonable time frame. 
Mowever, legitimate concerns have surfaced regarding placement of 
the escape openings on opposite sides of a trap, and the 
continued use of l.S-inch square mesh wire (see discussion under 
Preferred Measure S). Basically, the location of escape openings 
on opposite sides of a trap can trigger the release of fish 
prematurely by pressure from the weight against a panel during 
hauling. Also, additional studies to evaluate size composition of 
species in the catch by various mesh-sized traps generally 
supported the efforts of other researchers, and indicated that 
2.0-inch square mesh would result in the release of substantially 
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greater numbers of small or juvenile fishes as contrasted to 1.5-
inch square mesh (Appeldoorn and Posada, 1992). 

Rejected Measure IA. Allow the unrestricted harvest of jewfish 
(status quo). 

Although data are inadequate for a stock assessment, the 
species reportedly is so scarce that sufficient data likely will 
never be available. Allowing conti~ued harvest could r~$ult in 
the reduction of the jewfish population to a level that would 
require an unusually extensive time period for recovery, or 
result in displacement of the species altogether. This option, 
while minimizing impacts to the human sector dependent on jewfish 
for income, certainly would not berespensive to the needs of 
this unique resource. 

Rejected Me •• ura 7A. only harvest and possession prohibitions 
on food species and those protected by ancillary restrictions 
would apply to the marine aquarium trade (status quo). 

While some species of marine aquarium fishes are abundant, 
certain species are uncommon and may be highly susceptible to 
overharvest. This alternative would not provide the protection 
this latter group deserves. It is possible that some species are 
already overfished while others may provide greater benefits as 
components of the reef ecosystem rather than being harvested. 
Often species in short supply are in great demand: therefore, 
conservation measures are needed to guard against further decline 
and to protect the interests of collectors/exporters dependent 
upon these resources for their livelihood. As currently 
expressed, the no-action alternative would protect only the young 
of prohibited species (i.e., Nassau grouper and jewfish), and to 
a large degree basslets (genus Liopropoma) that appear to be most 
susceptible to harvest by chemicals that are prohibited under the 
FMP. 

Rejected Maasura 8A. Do not close additional red hind spawning 
aggregation areas during the December through February spawning 
season. 

Leaving the identified areas unprotected from intensive 
fishing effort could lead to the demise of the spawning 
aggregations, and declines in local abundance, at least to the 
extent that local populations of red hind are dependent on these 
aggregations. As detailed elsewhere in the document, this option 
(no action) definitely would contribute to a continued decline of 
the red hind resource, thereby leading to negative impacts on the 
industry. According to the most recent stock assessment 
(Appeldoorn, et al., 1992) red hind may already be recruitment 
overfished. 
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Rejected Xeasure 'A. 
of mutton snapper in 
from March 1 through 

Status quo -- 00 not prohibit the harvest 
a spawning aggregation area off St. Croix 
June 30 of each year. 

The vulnerability of mutton snapper to harvest when 
aggregated for spawning (as described elsewhere in the document) 
has prompted the curtailment of fishing activity during the 
spawning season in waters under the jurisdiction of the South 
Atlantic Council. Similar. actinn" ia being contemplated by the 

, 

Gulf of Mexico Council. This opticn (no action), while not ~ 
directly affecting the human environment, would impact the mutton 
snapper stock, and in turn, users of the resource. 

E ••• Recommendation. to Local Governments and Other Agencie., as 
Approved by the Council 

Recommendation 1. Require an annual permit for the sale of reef 
fish, including marine aquarium fish. 

An annual permit would be required to sell reef fish from 
the management area. The permit system would be operated by the 
local governments with appropriate assistance from NMFS. The 
permit requirement provides an estimate of the universe of 
potential participants, thereby facilitating management of the 
fisheries. The action also offers a tool for enforcement and 
compliance, since a permit would be denied to anyone with an 
outstanding violation in any fishery. An appropriate fee may be 
charged by the local governments to recover costs of 
administering~the program. 

In addition, a permitting system allows management of 
fishery participation, which the council may choose to control in 
the future through a system designed to limit entry. By capping 
participation in the fishery, limited entry would allow a 
sustained fishery, but could impact the human environment. such 
a system would be addressed by the council under a separate FMP 
amendment. 

Recommendation 2. Require periodic reports from those engaged in 
the sale of reef fish, including marine aquarium fishes. 

The data generated by this requirement would help determine 
actual participation, thereby eliminating speculative permit 
holders from the information base. Better information also would 
.be provided on the catch and the amount of effort expended in the 
reef fish fishery, thereby allowing fishery scientists and 
managers to more accurately assess the status of resources in the 
management area. The data also would serve as the foundation for 
future development of limited access programs for the reef fish 
fisheries. 

14 

• 



Recommendation 3.. Closely moni~or the condition of red grouper 
resources from expanded data collection efforts to determine 
appropriate management needs. 

Various actions to restrict the harvest of red grouper were 
considered by the Council. Based on recommendations of the 
Council's advisory panel (AP) and scientific and statistical 
committee (SSC), such action has been delayed until the condition 
of the resource can be determined. 

Red grouper, like jewfish and Nassau grouper, are so scarce 
that sufficient data may never become available to assess the 
condition of the resource. Therefore, continuation of 
unrestricted harvest of red grouper, which this action allows, 
may not serve resource conservation. However, a total 
prohibition on harvest would necessitate the release of all red 
grouper, even those taken from deep water. The council 
recognizes that release mortality could offset potential benefits 
of the harvest prohibition, thereby impacting both the resource 
and the user groups. Monitoring the status of the red grouper 
population is encouraged under the preferred option, and will 
help provide for timely management of the resource. 

Recommendation 4. Recommend that the local government monitor 
the spawning aggregation area for tiger grouper in waters near 
Vieques Island to obtain biological and socioeconomic information 
over a two-year period through a comprehensive permitting and 
reporting program implemented by Puerto Rico; 

The tiger grouper is a deep-water species that is being 
added to the management unit. Although reports (FAO, 1978) 
indicate a general distribution throughout the range and that the 
species "commonly" reaches a length of 40 em. (16 inches), there 
is little information on local abundance around Puerto Rico and 
the U.S. Virgin Islands. Information on abundance within the 
management area, as indicated by both the SSC and AP, is 
requisite to formulating a position on harvest limitations. Based 
on observations by Sadovy,. Colin, and Domeier (ms. 1992), the 
tiger grouper aggregates for spawning in waters about 120 feet in 
depth and is targeted by spearfishermen. The species reportedly 
is reluctant to enter traps and is taken infrequently outside the 
aggregation season. Up to 18 boats have been observed on the 
highly circumscribed spawning grounds at the same time. 
Estimated annual harvest from the aggregation is about 24,000 
pounds or 4,900 fish. spawning activity outside the area has not 
been observed and aggregation spawning may represent the total 
reproductive output for tiger grouper. Therefore, the estimated 
total number of fish removed (4,900) could constitute a 
significant portion of the adults using this spawning site each 
year, and eventually lead to the demise of the aggregation as has 
occurred in other grouper species. 
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A spawning aggregation of tiger grouper has been identified 
in waters near Vieques, Puerto Rico. The AP recommended 
immediate protection of the spawning aggregation while studies • 
are pursued to determine abundance. In July 1991 the Council 
recommended that the government of Puerto Rico take appropriate 
action to protect a spawning aggregation of tiger grouper in 
waters near Vieques. The National Marine Fisheries Service added 
its support to the proposed closure', recognizing that protection 
of spawning aggregations is an effective management tool and is 
preferred by the Council over measures that induce high rates of 
mortality (size limits) or that are difficult and costly to 
monitor (size limits and quotas). 

Placing tiger grouper in the management unit paves the way 
for cooperative management to protect this species in waters I 
under federal jurisdiction. Should Puerto Rico decide upon 
closing the spawning aggregation area off Vieques, the Council 
may close adjoining areas or other spawning aggregation areas as 
deemed necessary to protect the resource. 

Recommendation 5. Recommend that the local governments work in • 
cooperation with other agencies as necessary to establish marine 
coral reef reserves in strategic locations thr~ughout the 
management area. 

Tropical coral reefs are highly complex ecosystems that 
support a diversity of species. The basic habitat itself is 
composed of living organisms, some. of which are highly prized by 
collectors, and others that are highly fragile and susceptible to 
sedimentation or other forms of degradation. 

Ecological and life history characteristics of many reef 
fishes, such as slow growth rates, late maturity, spawning 
aggregation behavior, and sex reversal, make them particularly 
vulnerable to overfishing. Larger individuals generally are 
targeted and are aggressive and disposed to high fishing 
mortality. Coral reefs are the cornerstone of several important 
fisheries in the management area, and establishing a number of 
these areas as marine reserves is a worthy concept. Fishery 
reserves ensure against management and recruitment failures, 
primarily by protecting older and more fecund fishes. More 
specifically, marine reserves would: (1) serve as a gene pool or 
spawning stock reservoir to prevent depletion of fisheries by 
ensuring recruitment to surrounding areas; (2) help rebuild 
overfished reef fish resources; (3) guard against overfishing of 
other species not yet in a state of decline; (4) decrease the 
need to resort to other, more severe management actions; (5) 
establish a baseline for evaluating management actions in nearby 
areas; and (6) provide natural reef communities for educational 
and research sites (Bohnsack, 1990). 
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However, one of the most difficult challenges facing fishery 
managers considering development of marine reserves is balancing 
the traditional consumptive fisheries with alternate uses of reef 
resources, such as eco-tourism, sport diving, and aesthetics. 
Amendment 2 endorses marine reserves as a conceptual design; more 
precise boundaries and user restrictions would be proposed (and 
analyzed) under subsequent FMP amendments. 

In the management area, the most important coral reef 
resources are: shallow-water reef fish, spiny lobster, marine 
aquarium organisms (including corals and other invertebrates), 
and deep-water reef fishes. The marine coral reef reserve 
concept cross-cuts the objectives of different FMP's, and would 
be proposed as a measure in each FMP affected. 

The SSC and AP both reviewed proposed management options for 
Amendment 2, and encouraged the development of marine reserves, 
recognizing that the number and extent of such areas and 
designation of their use would require cooperation by local and 
federal governments, as well as users of the resource. 
Accordingly, the Council will request input from the public on 
the feasibility of marine reserves in the management area. 
However, since det3ils of the reserves have not been finalized, 
the impacts on the user groups, physical environment, and 
resource cannot be quantified at this time, but would be expected 
to be beneficial. 

Recommendation 6. Recommend that the unauthorized introduction 
of exotic species into marine waters be prohibited. 

Unauthorized introduction of exotic species into the 
management area, whether deliberate or accidental, could result 
in biological catastrophes such as the displacement of more 
desirable species from their niches, or adverse modification of 
the genetic composition of the desirable species. Introduction 
of exotics has become a problem elsewhere; for example, 47 exotic 
species of finfish are listed as established in the continental 
United states (Courtenay, et al., 1991). These species were 
introduced accidentally, or with human assistance, (1) from 
aquaculture facilities, (2) by introduction for biological 
control or sport fishing, and (3) by release of aquarium fish. 
Although most of these species are confined to freshwater, others 
are euryhaline and adapt readily to the oceanic environment. 
Some marine species also have been introduced successfully. 

Host states, including Puerto Rico and the U.S. Virgin 
Islands, regulate the introduction of exotic species. By 
reducing the possibility of exotics displacing the native species 
and affecting the genetic makeup of the resource, this action 
should benefit the environment. The Council recognizes that such 
action would prevent similar problems throughout the management 
area. However, recent legal guidance indicates that direct 
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action cannot be undertaken to prevent introduction of exotic 
species not managed under the Magnuson Act. Accordingly, 
Amendment 2 was revised to replace the previously considered 
federal action to control exotic species introductions with 
Recommendation 6, which would defer action to local governments 
to expand existing regulations to include marine waters. 

F. AFl'ECTED ENVIRONMENT 

7.1. Introduction 

The actions proposed in Amendment 2 address continuing and 
growing concerns by the Council over scarce resources, the need 
to protect important species when they aggregate for spa1ol7ling, 
and the need to extend protection to other reef-associated 
species not presently in the management unit. The affected 
environment encompasses: (1) the physical environment, primarily 
the insular platform and in deeper waters, reef areas and slopes 
characterized by rocky ledges, and corals; and (2) the fishery 
resource, including the currently managed shallow-water reef fish 
resource, and the deep-water resource and a large number of 
smaller reef fishes and other reef-associated species taken in 
the marine aquarium trade (substantial overlap occurs in the 
fisheries). These components are discussed in the following 
sections. 

7.2. Habitat and Fishery Environment Information 

Information on the shallow-water reef fish habitat first was 
provided in the FMP, and significantly updated in Amendment 1. 
Amendment 1 contains a comprehensive description of all habitat 
elements relating to the reef environment. 

F.2.a. Physical Environment 

The management area includes the environment from the 
shoreline to a depth of ~ 300 fathoms and covers a variety of 
habitat. As described in the FMP's habitat section, about 30 
bottom types are found around Puerto Rico, and about SO around 
the U.S. Virgin Islands. The bottom varies with depth, and 
consists of varying amounts of gravel, rock, sand, mud, and clay. 
Inshore habitat is dominated by seagrasses, mangroves and 
fringing reefs. Further offshore, the geOlogic platform supports 
bank reef areas -- the environment most of the reef fish occupy. 
The basic habitat unit on the platform is the bank coral reef, a 
highly complex and productive ecosystem that supports a diversity 
of species. At greater depths at the edge of the platform, 
another habitat area occurs -- the deep-water reef and slopes 
characterized by rocky ledges and corals. 

Damage to reef habitats already has been reported for some 
of the most widely used methods to colle.ct marine aquarium 
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fishes, including chemicals, and nets. 
has adopted actions to prohibit the use 
thereby reduce the associated potential 
physical environment. 

F.2.b. Fishery Resource 

In response, the Council 
of these gear types and 
for damage to the 

• 

The management unit currently includes the 64 most commonly 
landed species that dominate the catch out to the insular 
platform. Table lA provides a listing of the revised management 
unit depicting the overlap of deep-water and shallow-water 
species. The deep-water reef fish species are more common at 
depths beyond the platform. Fishes inhabiting the deep-water 
reef areas and slopes characterized by rocks, ledges, and corals 
generally are prosecuted with heavy duty traps and by 
electrically powered reels: bottom longlines are deployed to a 
limited extent. Thirteen species currently not listed in the 
shallow-water reef fish management unit are major components of 
the deep-water landings (Erdman, 1979). One other species (tiger 
grouper) was added at the suggestion of the SSC and AP. Six 
species of snapper (Lutjanidae): black snapper (Apsilus 
dentatus), queen snapper (Etelis oculatus), blackfin snapper 
(Lutjanus buccanella), silk snapper, wenchman (Pristipomoides 
aquilonaris), and vermilion snapper (Ehomboplites aurorubens); 
four species of grouper (Serranidae), yellowedge grouper 
(Epinephe1us flavolimbatusl, red grouper, misty grouper (Epineph
elus mystacinus), and tiger grouper: two species of jacks 
(Carangidae), greater amberjack (Serio1a dumerili), and almaco 
jack (Serio1a rivoliana); and two tile fishes (Malacanthidae), 
blackline tilefish (Caulolatilus cyanops), and sand tilefish 
(Ma1acanthus plumieri) are taken predominantly in deep waters and 
are included in the expanded management unit. Their inclusion 
will allow the council to take appropriate management action to 
conserve or restore important components of the reef fish 
fishery. 

A total of 105 species or species groups of fishes appeared 
on trade lists and shipping lists from Puerto Rico in 1990/91 
(Table 2A). Eighty-three species of fishes were noted as 
exported, and seven species, or families, accounted for over 70 
percent of the total fish export. In order of decreasing numbers 
these were: royal gramma, Gramma loreto; yellowhead jawfish, 
opisthognathus aurifrons: assorted wrasses: rock beauty, 
Holacanthus tricolor: assorted blennies; queen triggerfish, 
Ba1istes vetula: and French angelfish, Pomacanthus~. Other 
species, such as queen angelfish (Pomacanthus ciliaris), blue 
chromis (Chromis cyanea), and pygmy angelfish (Centropyge Ar9i), 
are less numerous but in high demand. At least 20 to 30 species 
taken in the marine aquarium trade also are valued as food fish. 
Some of these are highly prized as aquarium fish, notably rock 
beauty, French angelfish, and queen triggerfish; while others are 
being protected from overfishing as adults, such as red hind and 
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possibly other serranids. A wide variety of invertebrates, 
including corals, also are exported. The aquarium fish trade is 
not specifically regulated and, in Puerto Rico, exporters are not 
required to be licensed and collectors are not treated as 
commercial fishermen. ' 

The ecology and life history characteristics of many reef 
fishes make them particularly vulne,rable to overUshing, such as 
slow growth rates, late maturity, spawning aggregation behavior, 
and sex reversal. Larger individuals (gener~lly males) are 
targeted, and are aggressive and disposed to high fishing 
mortality. A decline in abundance has been noted for some of the 
more desirable species in certain localities. The ecological 
effects of their removal are unknown, and some of the most widely 
used collecting 'methods employ chemicals that damage the reef 
habitat and inflict mortality upon associated fishes and • 
invertebrates. 

Most species that aggregate during the spawning season are 
highly vulnerable to capture at that time. Allowing mature 
individuals the opportunity to spawn is important to maintain or 
increase reproductive capacity and reverse declines in abundance 
(Bohnsack, 1990). As a result, the Council relies on closing 
aggregation sites during spawning seasons to ensure spawning 
success, and is considering closures for three additional areas 
under Amendment 2. The rationale for aggregation site closures 
is described under Adopted Measures 8 and 9. 

Since the status of other marine aquarium fishes has not 
been determined, a detailed assessment of the status of 
individual species currently is unavailable. However, the 
recommended permitting and reporting system should provide 
information to evaluate these species. 

F.2.c. Human Environment 

The human environment is defined as the natural and physical 
environment, and the relationship of people with that 
environment. The shallow-water and deep-water reef fish 
fisheries directly affect its participants. The magnitude of 
these impacts depends on the fishery's economic importance to 
participants, related secondary industries, and the fishing 
communities. These factors are quantified in the regulatory 
impact review (RIR) , and social impact analysis prepared under 
contract for the Council. 

As described in the FMP, the industry historically was 
centered around a small-scale subsistence fishery, with most of 
the vessels less than 26 feet and powered by outboards. With the 
recent increase in technology and the use of larger boats, 
fishermen now have the capability to efficiently cover a greater 
area and deplete spawning aggregations. This 'capacity was 
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demonstrated during t~e destruction of the Nassau grouper 
spawning aggregation (when fishing techniques were even less 
efficient). Monroe (1974) reported handline and fish trap 
catches up to 1000 kg per day by fishermen harvesting from a 
Nassau grouper breeding aggregation, off St. Thomas, U.S. Virgin 
Islands. 

In 1989, 18,722 fishermen with 1,107 vessels landed 
2,305,004 pounds of reef fish (Appeldoorn et al., 1992). During 
the past two years, the number of fishermen has significantly 
increased and traps are now set in "strings" with as many as 15 
traps per string. Appeldoorn, et al. (1992) noted a recent shift 
in effort to the deep-water fishery, and an overall decline in 
catch per unit effort. Should this trend continue, reef fish 
resources may become depleted to the extent that an economic 
collapse of the industry occurs. The anticipated consequences 
of each proposed and alternative option on the user groups is 
described in the appropriate section of this document. 

About 100 people currently are engaged in the marine 
aquarium trade in Puerto Rico and a much smaller number in the 
U.S. Virgin Islands. Most collectors are exporters; however, 
some collectors sell to exporters or to local pet shops. 
Currently, there are about six export businesses in Puerto Rico 
with a similar number involved in intra-island trade. 

Major collectors have their own equipment, and collect from 
3 to 7 days a week depending on weather and demand. Collectors 
visit specific areas and generally rotate collecting sites to 
avoid overfishing an area. Collection is commonly by SCUBA down 
to 20 meters but occasionally to 40 meters for certain species; 
mask and snorkel are commonly used in shallow waters. The most 
frequent collecting gears are nets (gill nets, cast nets, and dip 
nets), small mesh (1/4 - 1/2 inch) fish traps, slurp guns, and 
chemicals. 

Fisbermen testifying before the Council have reported 
resource or habitat damage by some of the gears used in the 
marine aquarium trade. The' use of other chemical agents with a 
potential for adverse impacts, such as bleach, formalin, and 
gasoline for collecting marine aquarium fishes has been reported 
from various areas, and all are prohibited because of reports of 
their toxicity on marine organisms, including corals. The use of 
explosives and chemical substances is currently prohibited by the 
shallow-water reef fish regulations that would likewise apply to 
this fishery by amendment. 

Drop nets, gill nets, and small mesh fish traps are other 
gears traditionally in use to harvest marine aquarium fishes. 
Additional scientific studies are needed to analyze the impacts 

- of these gears: nonetheless, public testimony indicates that 
these gears all have a potential for damaging reefs or reef 
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resources. Small" mesh fish traps are already prohibited under 
existing minimum mesh-size regulations, and further restrictions 
of the other gears are supported by available scientific I 

information. Hence, the need to protect the reef fish • 
environment by expansion of the FMP is demonstrated. 

7.3. Effect on the Coa.tal lone 

Section 307 (c) of the Coastal Zone Management Act of 1972 • 
requires that all Federal activities that directly affect the 
coastal zone be consistent with approved state coastal zone 
management programs to the maximum extent practicable. The 
Council has submitted this amendmant to the appropriate state 
agencies of Puerto Rico and the U.S. Virgin Islands to determine I 

if it is consistent to the maximum extent practicable with their 1 
approved coastal zone management programs. 

7.4. Effect. on 7100d Plain. and Wetlands 

The management measures will not adversely affect flood 
plains or wetlands. However, continuation of status quo would 
affect the fishery resourcea in wetland habitats adjacent to the 
man~gement area. 

G. ENVIRONMENTAL CONSEQUENCES OF ACTIONS 

G.l. Long-term Productivity of Stoct. 

Many of the species targeted in the deep-water, shallow
water, and marine aquarium trade fisheries appear overfished, and 
action is necessary to replenish the res9urce by protecting 
spawning stocks. In particular, the spawning aggregation area 
closures are essential to ensure sustained productivity. These 
closures should help the stock recover, or at least slow the rate 
of resource decline. Accordingly, the spawning season area 
closure should lead to benefits, even though fishermen fish 
adjacent areas and the overall level of fishing effort does not 
change. However, one possible adverse consequence of this shift 
of effort is that the decreased juvenile mortality (within the 
aggregation) may be offset by similar harvest outside the 
spawning aggregation. 

This document and Amendment 2 contain descriptions, to the 
extent possible, of the status and management needs of the marine 
aquarium fish, deep-water, and shallow-water reef fish stocks. 
The marine aquarium industry takes a large number of juvenile red 
hind and other small reef-associated species, and a decline in 
local abundance has been noted for some of the more desirable 
species. The effects of their removal on the long-range status 
of the stocks. cannot be quantified, but are expected to be 
negative. Furthermore, bleach, quinaldine and other collecting 
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methods used in the marine aquarium fish industry may damage the 
reef habitat and inflict mortality upon associated fishes and 
invertebrates. These impacts may, over time, degrade the long
term productivity of the resource. 

G.2. Ocean and Coa.tal Habitat. 

The potential of certain gear types for habitat damage is 
referenced in Amendment 2, and briefly described under Section 
F.2.C of this document. In particular, the unregulated use of 
chemical agents and certain nets could adversely impact the 
habitat, especially reef areas, and the resources utilizing these 
ar.eas. Amendment 2 would benefit ocean and near-shore habitats 
given the potential gear damage associated with continuation of 
unregulated fishing practices. 

G.3. Public Health and Safety 

Safety of the fishing fleet is not expected to be affected 
by continuation of the fishery or the management measures being 
considered for Amendment 2. Accordingly, there will be no direct 
effect on public health and safety resulting from the proposed 
management measures. 

G ••• Effects on Endangered or Threatened Specie. and Karine 
Mammal Population. 

Gill nets, hook and line, fish traps, and chemicals are used 
for harvest in the marine aquarium fish trade, or in the deep
water and shallow-water fisheries·. Buoy or vertical lines 
associated with these gear have the greatest potential for 
interaction with marine mammals or protected species. Amendment 
2, by expanding the management unit and specifying trap designs 
in the shallow-water and deep-water reef fish fisheries and 
allowable gear in the marine aquarium trade, should reduce the 
potential (if any) for impacts on endangered or threatened 
species and marine mammal populations. Accordingly, a biological 
assessment and section 7 conSUltation under the Endangered 
Species Act (ESA) indicated that neither the directed fisheries 
nor Amendment 2 would jeopardize marine mammals, the recovery of 
endangered or threatened species, or adversely impact their 
critical habitat. Additional details are available in the 
conSUltation and supporting documents. 

a.5. cumulative Adver.e Iffect. and Substantial Impact. on Stocks 

The ecology and life history characteristics of many reef 
fishes, such as slow growth rates, late maturity, spawning 
aggregation behavior, and sex reversal, make them particularly 
vulnerable to overfishing. Moreover, the fisheries primarily 
rely on fish traps which remove large numbers of jUveniles, and 
may capture significant amounts of other species as incidental 
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catch. Ghost fishing by lost or abandoned. traps, if occurring in 
large enough numbers, may threaten fishery resources. As a 
result, continuation of the rapidly expanding fishery may 
adversely impact the stocK, and in turn, the human environment . 

. Amendment 2 offers a variety of management proposals designed to 
prevent overfishing and implements rebuilding programsr which 
~hen considered in combination, the actions should substantially 
benefit the stocKs, with virtually no adverse effects. 
Conversely, to allow spawning populations to be overexploited • 
during periods of unusual vulnerability is not biologically 
sound. Therefore, continuation of excessive fishing mortality 
~hen species are aggregated for spawning could compound impacts 
on already impoverished resources. 

Many of the public comments on the DSEIS noted that coastal 
development, sedimentation, and other activities have negatively 
impacted the fishery resource. Amendment 2 is expected to help 
reverse this trend over time, thereby providing benefits to some 
degree. No mitigation measures related to the proposed actions 
are recommended at this time but may become necessary as 
additional data are acquired. There will be no irreversible and 
irretrievable commitment of financial and personnel resources. 

G.5. Economic Effect. 

The proposed actions ~ill necessitate a degree of adjustment 
by the user groups in order to achieve the goals of the FMP. 
About 1,882 fishermen in Puerto Rico and 425 in the U.S. Virgin 
Islands reported reef fish. landings in 1989. While an unknown 
portion of the fishery ~ill be economically impacted by Amendment 
2, the entire fishery ultimately ~ill gain from the conservation 
measures. 

Adding the marine aquarium fishes to the shallow-water 
management unit will cause significant short-term effects on the 
aquarium trade, primarily in Puerto Rico ~here more people are 
inVOlved. Species in short supply are usually those in greatest 
demand: therefore, conservation measures are needed to guard 
against further declines and to protect the interests of the 
industry dependent upon these resources for their livelihood. In 
the absence of Council development of a limited access program, 
effort ~ill continue to increase in the marine aquarium trade due 
to a combination of increased demand, improved air transport 
facilitios, and increased restrictions on activities in other 
countries. Additional information can be found in Amendment 2, 
particularly the RIR which analyzes the economic effects of the 
proposed and alternative actions. 

G.'. rederal Agencie. That Hay Be Affected 

U.S. Department of Commerce 
Office of Ocean and Coastal Resource Management 
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U.S. Department of the Interior 
Fish and Wildlife Service 
National Park Service 

U.S. Department of Transportation 
U.S. Coast Guard 

U.S. Department of Energy 
U.S. Environmental Protection Agency 
Caribbean Fishery Management Counci~ 

H. LIST OF PREPARER.B 

Amendment 2 and the Final Environmental Impact Statement vere 
prepared by the Caribbean Fishery Management Council, vith 
assistance from NMFS Southeast Regional Office. . 

I. LIST OF AGENCIES, ORGANIZATIONS AND PERSONS TO WHOM COPIES 
OF THE FSEIS WERE SENT 

U.S. Department of Commerce 
Office of Ocean and Coastal Resource Management 

U.S. Department of State 
U.S. Department of Agriculture 
U.S. Department of Interior 

Fish and Wildlife Service 
National Park Service 

U.S. Department of Transportation 
U.S. Coast Guard 

U.S. Environmental Protection Agency, Region II 
Caribbean Fishery Management Council 
Commonwealth of Puerto Rico 
Government of U.S. Virgin Islands 
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J. SUMMARY OF PUBLIC COKMENTS RECEIVED ON TBB DRAFT SOPPLEHENTAL 
ENVIRONMENTAL IMPACT STATEMENT -- AMENDMENT 2 TO THE FISHERY 
~AGEKENT PLAN FOR TBB SHALLOW-WATER REEF FISB FISHERY OF pOERTO 
RICO AND THB O.S. VIRGIN ISLANDS 

1. 

2. 

3. 

4. 

5. 

List of individuals tbat provided written 
comment. on Amendment 2 and DSEIS 

Edwin A. Hernandez (Delgado) 
Apt. 633 
Juncos, PR 00777 

Leonor Alicea Rodriguez 
Recinto Universitario de Humacao 
Departmento de Biologia 
Estacion Postal C.U.H. 
Humacao, P.R. 00791 

Jaime Gonzalez Azar 
Executive Director 
Fishery Development and Administration Progra~ 
Department of Agriculture 
San Juan, P.R. 00908 

Elizabeth H. Gladfelter, Ph.D. 
Jose Alberto Sanchez 
Kings Hill 457 
St. croix, USVI 00851 

Fernando Correa Romero 
Calle Cambinbora _78 
Playa de Naguabo .• 

6. 

7. 

B. 

Naguabo, PR 00718 

Mary Ann Pickard 
Legislature of the U.S. Virgin Islands 
3000 Contentment Road, Suite A 
Christiansted, St. Croix 
u.s. Virgin Islands 00820 

Jens P. Skov 
P.O. Box 24634 
Gallows Bay 
christians ted 
St. Croix, USVI 00824 

Thomas H. Daley 
P.O. Box 1382 
Kingshill 
U.S. Virgin Islands 00851-1382 
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9. Diego Mitchell Rivera 
President, Fajardo Fishermen Association 
Box 515 Puerto Real 
Fajardo, PR 00740 

10. Kathleen Sullivan 
The Nature Conservancy 
Latin American Program 
1815 North Lynn Street 
Arlington, Virginia 2~209 

11. Robert Hargrove 
Chief, Environmental Impacts Branch 
U.S. Environmental Protection Agency 
Federal Building 
20 Federal Plaza 
New York, N.Y. 

12. Senator Holland L. Redfield III 
Legislature of the U.S. Virgin Islands 
1000 Contentment Road, Suite 2 
Christiansted, St. Croix 
U.S. Virgin Islands 00820 

13. Senator Gerald Luz James, II 
Legislature of the U.S. Virgin Islands 
3000 Contentment Road, Suite A 
Christiansted, St. Croix 
u.s. Virgin Islands 00820 

14. William Tobias 
Government of the U.S. Virgin Islands 
Department of Planning and Natural Resources 
Lagoon Street Complex, Room 203 
Frederill:sted, St. Croix 
U.S. Virgin Islands 00840 

15. Mario Tacher 
Department of Natural Resources 
Fishery Research Laboratory 
P.O. Box 3665 
Marina Station 
Mayaguez, P.R .. 00681 

16. Gary Rogers 
P.O. Box 496 
Rincon, P.R. 00677 

17. Longin Kaczmarsll:y 
P.O. 5134 
Sunny Isle 
St. Croix, USVI 00823 
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List of individual. that .poke at the Council'. 
pul:llic he.rinq. on Amendment 2 and DSEIS 

La;as. puerto Rico 
December 21. 1993 

3. 

Froilan Lopez 
HC-Ol 4513 
La Parquera 
Lajas, PR 00667 

Ivan Lopez Irizarry 
HC-Ol Box 4009 
La Parquera 
Lajas, jR00667 

Gary Rogers 
P.O. Box 496 
Rincon, PR 00677 

Cabo Rojo. puerto Rico 
pecember 22. 1992 

2. 

3. 

Emiliano Vargas Irizarry 
H. Dias Navarro 55 
Bo. El Seco 
Mayaquez, PR 00680 

Hector Delgado 
Labiosa NUn! 1 
Mayaguez, PR 00680 

Jaime Braulio 
Box 3441 
Mayaquez, PR 00680 

fajardo. puerto Rico 
pecember 23. 1992 

l.. 

2. 

Xendrick Bragg 
P.O. Box 4 
Puerto Real 
Fajardo, PR 00740 

fernando Correa Romero 
Calle Cantbinbora j78 
Playa de Naguabo 
Naquabo, PR 00718 
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3. 

4. 

5. 

6. 

7. 

Jose M. cartagena 
HC-Ol Box 6513 
Las piedras, PR 00771 

Jose A. Oquendo Russi 
HC-04 Box 4417 
Pasto Viejo 
Humacao, PR 00791 

Ernesto La Fontaine 
RR-849 Buzon 22849 
Las Croabas 
Fajardo, PR 00738 

Luis Figueroa 
Buzon 154 
Playa Hucares 
Naguabo, PR 00718 

Julio Ortiz 
Calle 33, Casa No. 9-10 
Verde Mar 
Humacao, PR 

8. Jose A. Santiago de Jesus 
Apartado 155 
Punta Santiago 
Humacao, PR 00741 

9. Julio C. Amara Serva 
Entrega General 
Punta Santiago 
Humacao, PR 00741 

10. Eduardo Puez Tapia 
Box 139 
Barrio Mediania Alta 
Loiza, PR 00772 

11. Jose Luis Monzon Diaz 
Calle 6A, E.20 

st. Thomas. USVI 
December 29. 1993 

Rio Grande Estate 
Rio Grande, Puerto Rico 00745 

David F. Berry 
3 F-2 Lerkenhund 
st. Thomas, US VI 00802 
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St. Croix. USVI 
December 3Q. 1993 

1. 

2. 

3. 

4. 

Longin Kaczmarsky 
P.O. 5134 
Sunny Isle 
St. Croix, USVI 00823 

Jens P. Skov 
P.O. Box 24634 
Gallows Bay 
Christiansted 
St. Croix, USVI 00824 

Theodore Skov 

Jose Alberto Sanchez 
Kings Hill 457 
St. Croix, USVI 00851 

The draft SEIS was released for public review and comment 
from December 11, 1992 through January 25, 1993. Commenters 
included: (1) local and Federal agencies; (2) commercial 
fishermen: (3) fish dealers and processors; and 4) individuals or 
organizations representing diverse fishery interests including 
the commercial sector, fish processing, environmental 
conservation, and scientific research community. The Council 
also provided an additional 15-day period for public comments on 
an expanded list of species for which a harvest prohibition is 
proposed for the marine aquarium trade (Measure 7). 

J.l. summary of Major comments and NKFS Responses 

The Environmental Protection Agency, local agencies (U.S. 
Virgin Islands Department of Planning and Natural Resources; 
Puerto Rico Fishery Development and Administration Program), the 
Puerto Rico Fisheries Research Laboratory, a conservation 
organization (Nature conservancy) and several individuals sent 
comments on the various management measures. Two U.S. Virgin 
Islands legislators posed procedural questions, and suggested 
delays in implementation to allow additional public hearings. 
However. the required hearings and opportunities for public 
comment comply with the National Standards of the Magnuson Act, 
which also requires appropriate action be taken as soon as 
possible based on the best available scientific information. 

Remarks by organizations and agencies (Environmental 
Protection Agency, Nature Conservancy. and U.S. Virgin Islands 
Department of Planning and Natural Resources), generally 
supported the proposed actions, but noted the urgent need for 
additional studies and implementation of reef fish management 
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measures. However, several of the comments included criticism 
and suggestions for specific measures proposed under Amendment 2. 
All such comments and NMFS responses, are attached (with each 
response number referring to one or more comments). Some written 
comments also suggested additional changes in other fishery 
management plans; these were outside of the scope of the shallow
water reef fish FMP and are not included here. Letters received 
during the comment period are contained .in Appendix II. 

Comment (1)1 The Puerto Rico Fishery Development & 
Administration Program (PRFDAP) commented that inclusion of the 
deep-water fishery in the management unit, while more cost 
effective than developing a separate plan, also extends the FMP's 
objectives and management authority into an excessively wide 
variety of habitat. A fishery research laboratory biologist 
voiced similar concerns. 

Respons. (1)1 The Council considered the environmental, 
biological, social, and economic consequences of various 
combinations of the two interrelated reef fish fisheries and 
coral habitat and resources. Since the deep-water reef fish 
fishery and the shallow-water complex overlap in terms of habitat 
and species, the Council chose to take appropriate action and 
incorporate the two fisheries into a single reef fish FMP:by 
adding to the existing management unit fourteen species caught in 
the deep-water fishery. Amendment 2, while extending the FMP's 
jurisdiction over a wider range of habitat, allows the Council to 
take appropriate action as necessary to conserve or restore the 
fourteen species considered to be important components of the 
deep-water ree~ fish fishery and recommended for inclusion in the 
management unit. Conversely, development of a separate FMP for 
the deep-water complex would be time-consuming, costly, and could 
prevent corrective action as needed to address overfishing or 
other problems in the fishery. 

Comment (2)1 The St. Croix Fisheries Advisory Committee 
suggested modification of the proposed annual December through 
February seasonal closure of a red hind spawning aggregation area 
in the EEZ east of st. croix, u.s. Virgin Islands. This would 
exclude fishing for: (1) the major components of the deep-water 
fishery; and (2) certain fishing for migratory pelagic species 
within the 50-fathom contour (considered economically important 
and located adjacent to the shallower aggregation area). 

Comment (3)1 A member of the Council's advisory panel sUggested 
allowing all fishing outside 50 fathoms during the proposed 
seasonal closure of the red hind spawning aggregation area, as 
referenced in the previous comment. 

Comment (4). A commercial fisherman objected to any closure of 
the red hind spawning aggregation site specified in the previous 
two comments, stating that only three individuals target red hind 
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(due to bad local weather) during the spawning ~eason. The 
fisherman stressed the need to avoid impacts to these individuals 
and others who harvest lobster in the area, and suggested delay 
of a complete closure until further studies indicate that the red 
hind aggregation is overfished. A U.S. Virgin Island's 
legislator lended support to the objections. 

Comment (5)s The PRFDAP opposed t~e proposed closure of either 
the red hind or mutton snapper spawning aggregation areas, 
stating that insufficient data exists to prove that the resource 
is being affected. The commenter noted that since catches are 
abundant in the aggregation areas during the spawning season, 
~any families would be adversely affected. 

Respon.e (2,3,4,5)' Mutton snapper already has been exploited 
to the extent that commercial "landings are declining. The 
Council's Stock Assessment Group concluded that the number of 
young red hind in the population is decreasing (recruitment 
overfishing), which may be due to intensive fishing in the 
aggregations. In response, Amendment 2 establishes a rebuilding 
plan providing total protection of young of the species 
considered in a rebuilding mode (including mutton snapper and red 
hind). Thp rebuilding plan includes aggregation site closures 
during spawning seasons, which already has been shown to enhance 
reproductive capacity in other areas and fisheries. 

A red hind spawning aggregation area off St. Thomas has been 
closed during the spawning season (December-February) each year 
starting in 1989-1990. Two additional red hind spawning areas, 
recently identified, warrant protection and are being considered 
for closure under Amendment 2. Based on comments received from 
industry representatives and members of the St. Croix Fisheries 
Advisory Committee (Comments 2 and 3), this area is now delimited 
to waters less than 50 fathoms in depth. The area formerly • 
extended to the 100 fm. contour but was reduced because of 
comments that indicated unnecessary impacts to the fisheries for 
large pelagics (tuna, dolphin, wahoo, and marlin) and deep-water 
snapper. 

Amendment 2 also proposes protection of an area identified • 
in the EEZ off the southwest coast of st. Croix, where mutton 
snapper aggregates for spawning from March through June of each 
year. As proposed by the U.S. Virgin Islands Division of Fish 
and Wildlife, the area closure would extend to all fishing, since 
the species is especially vulnerable to either directed or 
incidental harvest. • 

Several commentors suggested status quo, whereby the 
specified areas would be unprotected from intensive fishing 
effort that could lead to the demise of the spawning 
aggregations, and declines in local abundance. Moreover, both 
red hind and mutton snapper may be caught while fishing in the • 

32 



aggregation for other species (including the deep-water complex 
listed in comment number 2). The suggested exemption of other 
fisheries within the aggregation boundaries specified in 
Amendment 2 would create an enforcement loophole whereby 
harvesters may fish the reef fish aggregation while claiming to 
be targeting the exempted species. The resulting fishing 
mortality could impede the rebuilding program. The Council's 
proposal of a total closure within each identified aggregation 
area, while objected to by some commenters, is based on the best 
available scientific information and is supported by NMFS. 

comment (')1 The president of a Puerto Rican fishermens' 
organization stressed the need for additional studies on tiger 
grouper and expressed socioeconomic concerns about the Council's 
previous recommendation to the local government for total closure 
of a tiger grouper spawning aggregation area near Vieques, Puerto 
Rico from February 1 - April 30 of each year (subsequently 
deleted from Amendment 2 following public hearings). 

comment (7): The PRFDAP stated that tiger grouper aggregate for 
spawning and require regulation, but that public hearings first 
should be held in Vieques. 

comment (8): Two individuals affiliated with the University of 
Puerto Rico (UPR) supported a complete harvest prohibition for 
tiger grouper throughout the management area, and also suggested 
additional studies of that species as well as Nassau grouper. 

Respon •• (6,7,8): Fishing pressure reaching excessive levels was 
documented on the Vieques tiger grouper spawning grounds located 
in waters under the jurisdiction of Puerto Rico. Other grouper 
spawning populations have proven to be extremely vulnerable to 
exploitation, and no tiger grouper spawning has been reported 
outside of the vieques aggregation. The Council in July 1991 
recommended that the government of Puerto Rico take steps to 
protect the aggregation. At that time, NMFS added its support to 
the proposed closure. 

The Council subsequently determined, based on guidance from 
its Advisory Panel (AP), that insufficient information existed to 
recommend a total harvest prohibition on tiger grouper as 
sUpported by two of the commenters. The Council, however, 
recognized that additional data was needed on the management 
needs of the spawning population. Accordingly, Amendment 2 
includes a recommendation that the local government monitor the 
aggregation area to obtain biological and socioeconomic 
information over a two-year period through its comprehensive 
permitting and reporting program. This addresses the concerns 
raised under Comment 6. 

Amendment 2 also proposes inclusion of tiger grouper in the 
management unit, as suggested by the Council's Scientific and 
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Statistical committee (SSC) and AP and is supported by several of 
the commenters.. This paves the way for further ·protection of the 
species when warranted in waters under federal jurisdiction. • 

The Council has not scheduled a public hearing in Vieques 
(Comment 7), but has conducted other hearings and provided ample 
opportunity for public comments, which comply with NEPA and 
Magnuson Act requirements. As a result, NMFS does not agree that 
management be delayed untU an IIdditional hearing on Amendment :2 • 
can be scheduled and held in the requested area. 

Comment (tIl One individual offered various comments supporting 
the marine reserve concept and ~endment 2. It was suggested 
that tiger grouper was a deep-water species rarely taken by 
fishermen, and therefore does not warrant protection under the t 
marine reserve concept. 

Comment (10): Two individuals affiliated with UPR suggested a 
possible modification of the reserve concept whereby zones, once 
established, would be opened to fishing on a rotational basis. 

Response (9,10): Recognizing that the marine reserve concept 
offers numerous conservation benefits, the Council is . 
recommending under Amendment :2 that local governments, in 
cooperation with other agencies, work to establish marine coral 
reef reserves in strategic locations throughout the management 
area. Due to the time and public input needed to develop an • 
effective and;equitable reserve management program, the specific 
locations and 'restrictions were not included in Amendment 2. 
Such actions will be the subject of future council deliberations, 
environmental analysis and amendment process (upon Council 
approval). The Council may then choose to incorporate some form 
of zone rotation into the reserve management system. • 

Comment (11): The two individuals associated with UPR supported, 
in general, no action (status) for fish trap regulations. 
However, the commenters suggested a number of new management 
measures, including several to be designed to avoid loss during 
hurricanes and other severe storms (such as mandatory removal of , 
all traps from the water). 

Comment (12)1 A commercial fish hpuse owner (a member of the 
Council's AP), and the PRFDAP suggested replacing the existing 
fish trap construction requirement of two escape panels with only 
a funnel and access door (already used in most of the fishery), • 
stating that it was highly unlikely that a lost trap would be 
positioned so as to prevent escape of fish. 

Response (11,12)1 The recent stock assessment and other 
scientific information supports continuation of the management 
measures to ensure escapement of juvenile fishes from fish traps • 
(the dominant gear), to maximize optimum size and prevent 
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overfishing in the fishery, one of the FMP'aobjectives. 
Currently the regulations require two escape panels (one on each 
of two opposite sides) covered by a panel of a mesh aize no 
smaller than that of which the trap is constructed and fastened 
with untreated jute twine up to 1/8 inch in diameter. The access 
door, under certain conditions, may serve as one of the two 
escape panels, if certain conditions are met 80 that the door 
will fall open when the twine degrades. 

Following extensive discussion and public hearings, the 
Council revised Amendment 2 to limit allowable construction 
materials to 1.S-inch hexagonal mesh wire. The Council also 
voted to recommend that 2.0-inch square mesh wjre and escape 
openings of at least 8 x 8 inches be located on any two sides 
(except top, bottom, or side containing the funnel). Under the 
revised proposal, the panels covering the escape openings must be 
fastened with untreated jute twine (up to 1/8 inches in diameter) 
when traps are fitted with zinc anodes, or with either 18-gauge 
ungalvanized wire or 1/8-inch untreated jute twine if anodes are 
not used. These requirements provide greater assurance of 
adequate escapement from fish traps compared to status quo (which 
several of the commenters supported). Available scientific 
information indicates these action should help prevent continued 
fishing and subsequent mortality by lost or abandoned traps 
(ghost fishing). 

Several other fish trap management measures were suggested, 
including an additional requirement that fish traps be removed 
and secured during catastrophic weather events (to reduce ghost 
fishing). These actions were not taken to public hearings for 
Amendment 2 and therefore could only be implemented by an 
additional amendment, subject to Council action and Secretarial 
approval. 

Comment (13)1 The PRFDAP suggested that: (1) laboratory or 
scientific aquaculture projects be excluded from any marine 
aquarium fishery harvest restrictions, and (2) authority to issue 
such exemptions be given either to their agency or the Puerto 
Rico Department of Natural Resources. 

Response (13)1 The FMP already contains a clause whereby the 
Regional Director can, under certain conditions, exempt other 
prohibited activities for the purpose of research or data 
collection. This currently cannot cover other types of 
aquaculture facilities, such as private fish farms that culture 
marine aquarium fish for profit. Furthermore, any such exemption 
from the regulations should contain sufficient safeguards and 
conditions to prevent abuse and prevent the deliberate or 
accidental release of exotic species, which could displace or 
modify the genetic composition of more desirable species. 
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Comm.nt (14) 1 The two UPR affiliates also suggested: (l) 
incorporation of invertebrates into the FMP already implemented 
for reef fish: and (2) changes to the local permit system, 
including a requirement of monthly landing reports and release 
mortality data. 

R.spon •• (14)1 The Council, while deliberating options for 
regulation resources in need of ~anagement, determined that 
marine aquarium invertebrate species should be separately managed 
from the deep-water and shallow-water reef fish fisheries. The 
Council is recommending, under Amendment 2, that the local 
agencies administering the permit program require periodic 
reporting to more accurately determine actual participation as 
~ell as the catch and the amount of effort expended in the reef 
fish fishery. The details of the local permitting and reporting 

• 

system is at the discretion of the local agencies: however, NMFS • 
suggests that reporting intervals and other requirements be 
patterned after systems already tested and proven successful in 
other fisheries (i.e, monthly, or upon completion of a fishing 
trip). 

Comment (15)1 A member of the St. Croix Fisheries Advisory • 
Committee objected to prohibiting harvest of several of the 
species proposed for protection under Measure 7, and stated that 
careful self-management on st. croix has allowed us to fish the 
same areas for the past seven years without an observed decrease 
in target species. 

Respon •• (15):: . Although there is currently only one collector of 
aquarium fishes operating out of st. Croix, u.s. Virgin Islands, 
there are a few that operate out of st. Thomas. The Council is 
concerned that effort may increase because of added restrictions 
in the Florida fishery, improved export facilities, and increased 
demand for the product. Increased effort and harvest could occur 
at such a rate that further damage would be inflicted upon 
diminishing coral reef habitat, and its fragile aquarium fish 
community. 

comment (11): One of the individuals affiliated ~ith UPR stated 
that only about one-half of the species harvested in the aquarium 
trade that deserve protection are included in the proposed 
amendment. The commentor felt that many other groups of fishes 
are exploited and should be included, such as those with special 
ecological niches and feeding habits (cleaning species) whose 
removal would be detrimental to the integrity of the reef. 

Response (11)' Species initially included in the amendment were 
extracted from the exportation list compiled from trade lists and 
shipping lists for 1990-1991 submitted to the Department of 
Natural Resources personnel at the Luis Munoz Marin Airport in 
San Juan, Puerto Rico. Completeness was never intended, but 
rather a preliminary listing was generated that would include 

36 

• 

• 

I , 

I • 

, 



those species in high demand so that protection could be afforded 
.as nece~sary. The list or management unit may be expanded, as 
approprlate to incorporate additional species that deserve 
protection by future amendment. To attempt to add to the . 
management unit at this time would only frustrate management of 
the marine aquarium trade as further public comment would have to 
be invited through the hearing process. The document supplied by 
the commenter contains a considerable amount of useful 
information on symbiotic relationships of reef-dwelling species 
and may serve as a point of departure for expanding the 
management unit. Besides, very little information is presently 
available on these other species. 

comment (17)1 A marine life collector made severai comments 
about Measure 7, and supported the harvest prohibitions proposed 
for the six listed species, except for the longsnout 
butterflyfish. 

Response (17)1 This species was listed for protection because of 
its reportedly low rate of survival in captivity. Should 
evidence become available that this information is incorrect, the 
management unit can be adjusted accordingly. 

Comment (18): The marine life collector also stated that the 
laws governing the aquarium trade in Florida would adapt well in 
Puerto Rican waters. 

Response (18): Florida Marine Life laws are largely based upon 
size limits and bag limits or quotas. These types of 
restrictions do not blend well with the current management style 
in the Caribbean as they are too labor intensive for the 
available monitoring and enforcement capabilities. As a result. 
this suggestion was rejected by the Council, which in all 
likelihood will continue to rely upon spawning seaSon closures 
and harvest prohibitions as with other species of reef fishes. 

Evaluation of the PUblic Comments--Specific Issues and Concerns 

Numerous issues and concerns were raised by members of the 
public who commented at the public hearings and in most cases, 
submitted written remarks (all addressed in the previous 
section). Other speakers offered general remarks, including 
catch data and landing trends, and made suggestions for managing 
other fisheries; these topics are outside the scope of Amendment 
2 and the EIS and therefore are excluded from this discussion. 
Comments addressing Amendment 2 at the public hearings 
overwhelmingly supported most of the management measures. 
However, most comments on fish trap management objected to the 
regulations subsequently rejected by the Council. 
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Verbal comments regarding Amendment 2 and the EIS and not 
duplicated by written remarks are addressed in this section by 
category. 

o One commenter at the public hearings stated that the 
aquarium fishery should be managed.separately from the reef 
fish FMP. 

Many of the species overlap both fisheries as adults and 
juveniles, and species desirable in the aquarium trade 
are juveniles of reef fishes that are utilized for 
other purposes as adults. Accordingly, establishing a 
separate management regime for the aquarium trade may 
contravene selected management measures designed to 
rebuild resources in the reef fish fishery. As a 
result, the rebuilding programs (and subsequent 
amendments) would have to be compatible, and amendment 
of one FMP may require amendment of the other, thereby 
increasing associated costs substantially. The concept 
of separate plans not only would be costly, but could 
prevent proper management of the resource, and 
therefore was rejected by the Council. 

o Another commenter suggested allowing a 3/4-inch mesh barrier 
net in the marine aquarium fishery. 

This comment is not supported by the available 
information which indicates that barrier nets 
(including the specified mesh size) have the potential 
of causing damage to the resource or its habitat, or 
both, and therefore was rejected by the Council. 
Following extensive deliberations, the Council adopted 
Measure 4, which restricts the gear allowed in the 
marine aquarium fishery to hand-held dip nets and slurp 
guns. 

o An individual cited socioeconomic concerns in opposition to 
the marine reserve concept. 

Amendment 2 recommends that local governments, in 
cooperation with other agencies, work to establish 
marine coral reef reserves in strategic locations 
throughout the management area. The Council recognized 
that additional public input was needed to develop an 
effective and equitable reserve management program that 
maximizes benefits while reducing unnecessary economic 
disruption of the fishery. Accordingly, the specific 
locations and restrictions were not included in 
Amendment 2 but will be subjected to Council action and 
the amendment process. Socioeconomic issues such as 
those raised by the speaker may be addressed at that 
time. 
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o Another commenter stated that fishing for tiger grouper is 
feasible only when the species is aggregated for spawning, 
and suggested that protective action be delayed until 
additional studies are completed. 

These concerns, similar to those responded to under 
Comments 6, 7 and 8, were addressed by the Council's 
determination that insufficient information existed to 
recommend a total harvest prohibition on tiger grouper. 
The Council, however, recommended that the local 
government monitor the aggregation area to obtain data 
over a two-year period through its comprehensive 
permitting and reporting program. 

o Three of the public speakers supported a prohibition on the 
unauthorized introduction of exotic species. 

Most states, including Puerto Rico and the U.S. Virgin 
Islands, regulate the introduction of exotic species, 
and the council agrees with the commenters that 
extending the prohibition into federal waters would 
enhance enforcement. However, NOAA legal counsel has 
advi~ed that such action must exclude exotic species 
not managed under the Magnuson Act. Accordingly, 
Amendment 2 does not propose federal action but 
recommends that the local governments implement such a 
prohibition. 
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T.able lAo Species in the Expanded Management Unit for Shallow-Water and 
Deep-Water Components of the Reef Fish Fishery. (Species with 
asterisk occur in both fisheries; doub~e asterisk -
predominantly deep water.) 

.ci.otific H .... ' 

Holocentridae 

·Holcce~tru6 •• ,ep610n18 

serranidae 

Epinephelu, adscepsioni. 

I.. cruentatua 

""i. flavolimbatue 

"i. fulvu9 

"j;. guttatu9 

i. ita i ara 

·E·~ 

•• ,. rnYltacinua 

.,. atriatus 

-HycteroperCA venenoe4 

-l:1. tigris 

Halacanthidae 

""Caulolatilua 9yanops 

""HalacanthuB plumieri 

Carangidaa 

Caran! bartholomaei 

£. ;[:lIS2I 

£. l.W!.! 
",I;. llU.ubd!! 

£ . I.lIlI.u 

Co .. On " .... ' 

Squirrelf ieha. 

Squirnlf iah 

Longapine equirrelfiah 

Sea ba •• ea 

Rock hind 

Grayaby 

Yellowedge grouper 

Coney 

Red hind 

Jew!iah 

Red grouper 

Misty grouper 

Naoaau grouper 

Yellow!in grouper 

Tiger grouper 

Tilefishes 

Blackline Tilefish 

Sand t 11e fiah 

Jack. 

Yellow jack 

Blue runner 

Horae-eye jack 

Black jack 

Bar jack 

Spaniah Ha •• ca)c 

Gallo, c:andil 

Candilero 

Cabra mora 

Hantequilla 

Mero aleta ar.,a::.l:a 

Hantequilla 

Hero cherna 

Hero gra.:'lde 

Hero guaaa 

Gua.a 

Cherna 

Horo pinto, Gua::.: 

Oiente. de eat:e 

Domingo 

Jolocho 

Guaymen amarillo 

Cojinua 

Jurel ojon 

Jurel neg ron 

Cojinua 

, Names are from the American Fisheries Society List of 
Fishes, 1991-

2 . 
From Erdman, 1983, and FAD, 1978. 
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Table lA {Continued} 

•• 5eri01a dumerili 

•• ~. rivoliana 

Lutjanid.e 

•• ~p8ilu. dentatuB 

.otteli. oeulatus 

• I.lljAll!J..l .l.!l!.l..u 
1.. Il2Qdu! 

.-1.. l2ueelHl'!Ua 

1.. su:1s@ul 

*1.. .i2.£.I! 
1.. mahogani: 

-le. aynaoris 

•• 1". vivanue 

Oeyuru8 chrYBurus 

··Pristipornoides a~~ilonaria 

·Bho~boplite9 aurorubens 

lioemulidae 

oHaemulon album 

·H. aurolineatum 

H. flovolineatum 

*H. plumieri 

H .• eiuru8 

sparidae 

Arehoaargu, rhomboidali. 

Calamu. l2a1onado 

,. penna 

~. pennatula 

Mullidae 

Hulloidiehthys martinieu. 

*Peeudupeneu. maculatu. 

Greater amberjaek 

Almaeo jaek 

Snapper. 

Black enapper 

Queen enapper 

Mutton snapper 

Schoolmaster 

Blackfin e~app9= 

Gray snapper 

Dog .napper 

Mahogany .napper 

Lane snapper 

Silk snapper 

Yellowtail anapFer 

Wenehrnan 

Vermilion snapper 

Grunts 

Margate 

Tomtate 

French grunt 

White grunt 

Bluestriped qrunt 

Porgies 

Sea bream 

Jolthead porgy 

Sheep. head porgy 

Pluma 

Goatfhhea 

Yellow qoatfi.h 

Spotted goatfieh 

2 

Medregal 

£_co1&r, Medrega: 

Chopa neqra 

Cartucho 

Sama 

Parqo amarillo 

Neqra 

Pargo prieto 

Parqo colorado 

Rayado de yere. 

Rayado 

Chillo 

Colirrub~a 

Muniama de a!"er. 

Besugo 

Viuda 

Mulita, mula 

Condenado 

Cachicata 

Ronco amar ill 0 

Chopa 

Bajonado 

Pluma 

Pluma 

Salmonete amarillo 

Salmonete colorado 
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7able lA (Continued) 

Chaetodontida" 

Chaetodon £apiatratu, 

s;. oeellatu8 

s;. I-t ri atu. 

Pomacanthidae 

Holaea~thue ciliari. 

H. trieolor 

Pomacanthul arcuatu8 

I.abridae 

Bodianu8 rufus 

Haliehoeree radiatus 

Hemipteronotul novacula 

LaehnolaimuB maximus 

Scaridae 

$carUB eoelestinu8 

~. coeruleua 

i. croieen8is 

~. guacamaia 

~. taeniopteruB 

~. vetula 

Sparieoma aurofrenatum 

~. chrysopterum 

i. rubripinne 

i. viride 

I.canthuridae 

Acanthuru. bahi.nua 

A. chirurgue 

11. !<oeruleu' 

Butterf lyf lahea 

Foureye butterflyfieh 

Spotfin butterflyfieh 

Banded butterflyfieh 

Angelfiahee 

Queen angel! hh 

Rock beauty 

Gray angelfiah 

French angelfieh 

Wrasses 

Spanish hogfish 

Pudding-..;ife 

Pearly razorfieh 

Hogf uh 

Parrot fishes 

Midnight parrot fish 

Blue parrotfieh 

Striped parrotfiah 

Rainbow parrotfieh 

Princess parrotfieh 

Queen parrotfiah 

Redband parrotfiah 

Redtail parrotfiah 

Redfin parrotfiah 

Stopl.ght parrotfiah 

Surgeonfiahea 

Oeean Burgeon 

Doctort •• h 

Blue tang 

J 

aaripo •• 

Maripoa. 

M.ripoa. 

Iaabelita 

I •• belita mediol~~o 

Cachama blanca 

Cachama negra 

Loro capitAn 

CapitAn de piedras 

Donce1la cuchi:la 

CapitAn 

Judio 

Brindao 

Loro 

Guacamayo 

Loro 

Loro 

I.oro 

Loro 

I.oro 

Chaporra 

aedico 

aedico 

Medico 
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Table lA (Continued) 

Balietidae 

Balistes vetulo 

CanthidermiB fufflamen 

Heliehthye ~ 

Xonthiehthya ringens 

O.traciidae 

~ophrya bieaudali. 

~. i!2.lYgonia 

•. guadrieorni. 

~. trigonu8 

.~. triweter 

+Not listed by AFS. 

Leatherjaeket. 

Queen triggerfi.h 

Ocean triggerfiah 

Blaek durgon 

Sarga •• um trlggerfieh 

Boxfhh •• 

Spotted trunkfi.h 

Honeycomb cowfi.h 

Scrawled cowfi.h 

Trunkfilh 

Smooth trunk! ith 

4 

Puereo 

Tureo 

Japone.a 

Puerquito 

Chapin 

Chapin 

Chapin 

Chapin 

Chapin 
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Table 21.. Specie. or 'pecle. group. of aquarium fi.hee on trade li.t. and .hipping 
li.:. for export from Puerto Rico 1990/91. (Speci •• noted by an aaterisk 
are taken at larger ai:a. al food fi.h.) Modifiad from Sadovy, 1991. 

Sc ient i tic Name 

Ela.mobranc:hl 
Gymnothorax mili,ri, 
Gymnothorax fun.bri. 
Hyriehthy, oculaty, 
icbldnt c.trntt. 
Huraenid. 
Pl,ctrypcpa retroepini. 

-Holoe,ntruB •• een.ioni. 
Hyripr~~ jacoby. 
Holoeentrida 
hP2qon maculatu, 
A.trapogon .t.llatu. 
Priacanthu8 arenatu. 
Priacanthu8 cruentatu, 
Chromi. eyanea 
Chromi. inaolatua 
Abudefduf ,axatili. 
Stegaatea partitu! 
Stealete, leueostictu8 
Steoastea planifron. 
Steg,st'! doraopuniean! 
Hicroapathodon ehryaurus 
Pomaeentrids 
Ihalassoma bifaseiatum 
ClepticuB parrae 
Halieboerea cyanoc,phalY8 

-Haliehoere. radietu, 
Haliehoeree maeulipinna 
Halieboerea qlrno;1 
Xyrichtya .plenden. 

- Sodhnu, Dli.!!..!I. 
LAbrid. 

-Sperieomf ehrysopterum 
-Searu, taeniopteruQ 
-Searida 

Centropyqe ll9.i 
*Pomaeanthul ~ 
*pomaeanthul ,reuatul 
*Holaeanthu8 eiliari. 
·Holacanthu. tricolor 
*Pomaeanthid. 
-Ch,etodon eapiltratu. 
*Chaetodon oeellatul 
-Cha.todon .triatul 

Cletodon leuleatu. 
·Chaetodontid. 

Grammo loreto 
Serrany. tabacar1YI 

. Serranua tigriny, 
Serranu, 'nnulari' 
Serranu. baldwini 
Serrany. tortuqarum 
S,rranidl 
Liopropoma ~ 
Hypopleetrus niqrican' 

Common lIame 

Shark., .kate., ray. 
Goldantail moray 
Gra.n moray 
Gold.potted .nake e.l 
Chain moray 
Moray ",el." 
Cardinal loldier 
Longjaw aquirrelfi.h 
Slackbar .oldilrfi.h 
Squirrelfi.h 
Flama/cardinalfi.h 
conehfiah 
Bigeye 
GlaBsey. 
Slue chromia 
Sunshine Damaelfiah 
Sergeant major 
Sieolor damselfiah 
Seaugr.gory 
y.llow dams.lfiah 
Dusky damaelfi.h 
Yellowtail/jaw.l 
Dameelfish 
Sluehead wra,.e 
Creole wra.se 
Lightning wra.ae 
Puddingwife 
Clown wra •• e 
Yellowheod/naon wraaae 
Ro%orfiah/green wra.ae 
Spaniah hogfiah 
Wraa.e. 
Redtall parrotfi.h 
Princess parrotfiah 
Parrotfi.h 
Pygmy angelfi.h 
French IInge If i.h 
Gray ang.lfi.h 
Qu.en angelfi.h 
Roek beauty 
Ang.lfi.h 
4-eye butterflyfi.h 
Spotfi.h butterflyfi.h 
Banded butt.rflyfi.h 
Long.nout/no.a butterfly 
Butterf1yfi.h 
Royal gramma 
Tobacco fi.h 
Harlequin ba .. 
Orange back ba .. 
Latern ba •• 
Chalk ban 
Sa •• e. 
Swi.aguard ba •• let 
Blaek haml.t 

Nurr.ber 

44 

4 

8 
183 

5 
242 

3 
98 

1 
24 
26 

439 
20 
12 

49 
2~ 

299 
8 

612 
43 

SS':' 
34 

122 
26 

462 

2: 
345 
6S2 

7 
114 

1552 
7 

133 

338 
111 

96 
11124 

S7 
76 

1 
13 
S4 
14 

6 
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T.ble 21. (Continued): 

Hypopl~£tru. indigo 
Hypoplectrue unicolor 
Hypopl~etru, pu~ll. 
HypoplectruB quttavlriu. 
Hypoplectru! gumrnigutt, 
Hypopl,ctru. ,berr.na 
Serr.nida 
Pa[anthi" furcif~r 

-Epinephelu. fulvy. 
-!pinephelu. guttatu, 
'Sarranida 
Fyptleu •• aponaceul 
Equetu. punctatu, 
fiSNetu,. laoceol.ll!a 
Pategue. Icumin&tu. 
Cbaetodipteru. ~ 
Arnblyeirrhitu, ~ 
Ani.otremU8 vlrginicu. 
Ophioblenniu, Itlapticue 
Blenotid. 
Gobio.oma .pp. 
Oul.quiliue hipoliti 
Gobiida 
Opi.togoathus Aurifrooa 
OpiatognathuB whitehurstii 
Seorpaenid, 
Botbua lunatus 
Symphurua arawak 
Dactylopt~rue volitane 
Hippoca;npYI} app. 
Sygnatbid. 

-aeanthuru. eoeruleu8 
·Aeanthur~ chirurcul 
9Salietee vetul. 
*Xantbichthya ringena 
*Canthidermee auffl,~en 
*Helichthy. ~ 

Aluteru8 .criptu8 
Cantherhines macroceru~ 
Monacanthid. 

-Ls'ctophrYI, ,Acantho8tracion 
Canthigaster rostrata 
piodon hyetrix 
Antennariu! app. 
Ogcocephalua .pp. 
Synodua intermediu. 

*Hullid. 
Auloltomida 

Indigo hamllt 
Buttlr hamllt 
Barred bamlet 
Shy hamllt 
Golden hamlet 
rellowbellied bamlet 
Hamlet I 
Cr.ole fiah/anthia. 
Coney/gold coney 
Red hind 
Grouper 
Soapfi.h 
Spotted drum 
.1ackknife fiah 
Cubbyu/high-hat 
Spadetuh 
Red_potted hawkti.h 
Porkfbh 
Redlip blenny 
Blenniea 
Neon goby 
RUBty goby 
Gobies 
Yellowhead jawfieh 
Dusky jawtiah 
Scorpionfilh (Stonefiah) 
Peacock flounder/flounder 
Caribbean tongyefiah 
Flying gurnard/lea robin 
Sea horae 
Pipefish 
Blue/yellow tang 
Surgeon tang/doctortilh 
Queen triggertilh 
Sargaasum/re~tail/triggertiah 
Ocean triggerfi.h 
Black tri9gertilh 
Scrawled fil~fi.h 
Whit~apott~d tilefieh 
Filet i.h 
Trunkfieh, cowfi.h 
Sharpnoae puffer 
Porcupine! i.h 
Frogfiah 
BatHeh 
Liurdfi.h 
Go.tHlh 
Trumpet! iSh 

2 

1 

12 
135 

53 
12 
47 

1 
21 
22 

205 
6 

3l 
17 

451 
948 

2631 
l~S 

e 

437 
24 

3 
367 

50 
920 

74 

76 

36 
2 

70 
6 
1 
9 

60 
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JAN 221993 
Mr. William W. FOx, Jr. 

}~;. .,'.: . . 
... ;1 .• 

t; :':~C';'~l :~~:'.'2 
.~, !(;)::.r .. iI~; l'erk:. 

Assistant Administrator for Fisheries 
National Marine Fisheries Service 
Silver Spring Metro.Center 11 
1335 East West Highway 
Silver Spring, Maryland 20910 

Dear Mr. Fox: 

.--
o· ", • 

-------

Class: LO 

The Environmental Protection Agency (EPA) has reviewed the draft 
supplemental environmental impact statement (EIS) for Amendment 2 
to the fishery Management Plan (FMP) for the Shallow-water Reef 
Fish Fishery of Puerto Rico and the U.S. Virgin Islands. This 
review was conducted in accordance with Section 309 of the Clean 
Air Act, as amended (42 U.S.C. 7609 12[a) 84 Stat. 1709), and the 
National Environmental Policy Act. 

EPA commented on the project's final EIS on August 19, 1985. 
Since that time, the Caribbean fishery Management Council (CFMC) 
has determined that various shallow-water species should be 
protected from over exploitation when they aggregate for 
spawning, and that the protection should be extended to the deep
water reef fish fishery. With this in mind, the National Marine 
Fisheries Service (NMFS) has prepared the draft supplemental EIS 
to address this project's modifications. Specifically, the 
proposed Amendment 2 to the FMP adds approximately 120 species to 
the management unit, and implements a variety of other management 
~easures. Sased on our review, we offer the following comments. 

Overall, we believe the FMP will provide environmental benefits 
to aquatic resources. In particular, the ban on chemicals such 
as chlorine, formaldehyde, gasoline, and quinaldine for capturing 
marine aquarium fish will reduce mortality rates of target 
species and reduce impacts to reef resources. Moreover, the 
prohibition of collecting gears such as barrier, gill, drop, or 
cast nets reduces the potential tor damaging reef habitat. In a 
related matter, we concur with the establishment of marine coral 
reserves.ft strategic locations within the management area. We 
believe~his measure would help maintain biodiversity by ensuring 
recruitment into the surrounding sea. . 

.. -
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. Reef closures should beempbasized as an imponant pano! the amendment even 
though specific reef sites are not named. in addition ,to their clear importance in stock 
maintenance, fishery reserves provide a natural system. which docs not otherwise exist, 

. for 'the 5tuOy of population dynamics of snapper-grouper spedes. Reef clOOires should 
be an impo:tant Component,tn'accomplishing the original plin objec:tivcof obtaining the 

,necessary data for ,stOClc,assessmcnt and for monitoring the fishery. In a,ddition. • srudy 
1:Onductedby the South Atlantic Fisbery Management Council sbaws that non- . 
consumptive uses' (i.e., .diving opportunities) can be anec:Onomically Competitive benefit 
that is enhanced by reserves. We suongly endorse Option 13 to establish a. strategic 
S)'3tem of coral feef reserves in the management area. ,', :,' . ' . " , 

Thank you fot considering oUr views, 
.' _. '. . 

Sincerely, '. . 

-

David Allison" 
Director, Fisberie,s Conservation Program 
Center for ~arine Ccinservatiori 
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25 d. _n.ro d. 1993 

Sr. Mlgu.1 Rol6n, Dlr.etor EJ.eutlvo 
Cons.Jo d. la Admlnl.tr.eI6n ' 

Puqu.re d.1 Cerl b. , 
Beneo d. Pone., SuIt. 1108 
Meto Rey, PR 00918 

Estimedo senor Rolon: 

Lvego d. eslstlr e dos vlstes publlces, I.er y enellzer .1 doeumlnto lobr. el 
Plen de Men.Jo P.squero t.n.mos los slgulent.s comenterlo.: 

1. Entr. los cembros que Ineluy. ute doeumento est6 I. prohlblel6n pere Ie 
eepture de peees merInos d. eeuerlo 0 d. Importencle comerelel, 
esp.e I e I mente .n su _tepe Juven II. Estemos de ecu.rdo con Ie mId I de, . 
slempr. y euendo .1 l.nguaJ. uti llzedo Jee m6s esp.cTtlco p.ro no empl ic y 
vego, 10 euel pu.de treer meles conucueneles pere .1 deserrollo d. Ie 
ecueeulture. 

.. 

E I uso de ticnlces ecuTcolu pu.d. m.jorer les pobleclones netureles y ... 
lervlr pere produelr peces d. ecuerlo. Sin embergo, .stos dos usos podr1en 
verse efectedos por Ie r.glementecl6n propue.te, .1 .e .pruebe tel y como 
esti r.dec'tllde. 

Por 10 tento r.coml.ndo qUI .1 modlflqu. II IlngueJI uti I Izedo pere qUI Ie 
permlte cepturer esp.cllS merlne. pere utllizerle. como p.drotlS .n un 
leberetorlo 0 para prop6slto. dl InvI.tlgecl6n cl.ntTflce. L. eutorlzacl6n 
de Istos perml.o. dlbl r.celr .obrl II Dlpertem.nto de R.curlo. Naturel.s 
y/o II ,Progrema. 

2. S. d.b. lImiter I. cepture 0 colaccl6n dl Ispeclls merlne. dl ecuerlo e las 
rides de meno (beleyo) y e Ie pl.tole dl luccl6n. Le utllizecl6n de 
eg.nt.s quTmlco., como Ie qulneldlne, pare Ie cepture d. orgenllmos 
ecuitlcos •• prohlblde In Pu.rto Rico. 

SER\'CIO DEL ACJUCt'LT'OJ{ PAU LA llRABlUTAClON DE LA ACIUCl.'l.n'lU DE Pl'UI0 IUCO' )' 



• • • • 
j 
~ 

I 

SR. MIGUEL ROLON 
2S d •• nero d. 1993 
PiS/lne 2 

.3. EI ProS/reme .. opon. I que los plScedorll cCIn.rclellS 'tengen que construlr 
dos .seep.s I IUS nlses. Con Ie que construy.n perl d.sptscer IU nese tS 
~uflcl.nt •• P.ro /01 Imerr.s d. Ise pu.rte d.b.n d. a.r d. un mat.rlel que 
au vide Otll no •• a mi •• xt.nle quo 'I d. I. nlsa plrl qUI dl .st. forme sl 
II .xtrlvr. no d.struye 10. p.c.s y marlseos que clptur •• 

•• No II d.b. c.rMlr plrl 'I plica '" 6rtes dl Igruplc 16n d. dtsovi dl 105 
peelS, propuuto por .1 plln .In tlnlr au1lellntes de to. plre consteter que 
II 'I .Ita hlcllndo deno II r.curso. Hey qUI t.n.r In cu.ntl qUI In .ste 
epoce es cuando unlco , •• capturen In ebu~dan:la y .1 cllrrl totel VI I .er 
en detrlmento pere muehos pedr.s dl femlile. 

fl Progreme no rlcomllnde .1 cJ.rr. de estes ir.es heste tento no •• t.ngen 
datos que prueben que .ste eeclon de los peseedores .sta, 0 IS II que .ste 
etectendo .stes .specl.s. Ademis, no creemos que .stos cl.rr •• deben ser 
por un perlodo ten .xt.nso de tl.mpo como 10 propu.sto por .1 plen. 

Une de lIS espeel.s qUI 'reellze estes Igrupaelon.s y r.qullrl ser 
reglementede, es II mero dllntl de S8~le 0 tlgrl (Myetlroplrce tigris). 
Esto oeurr •• n las agues dl la Isla Nena. Los plseedorl. que cepturen Ifte 
mero .n .ste ipoea son los dl VI.ques. Le unlce vlste publica Cilibrede en 
la costa Estl d. Ie 1.la fUI en Fejerdo a las 7;00 p.m. fsto Imposlblilto 
II los pescadoru vllqulnns • IIslstlr a la mlsma. Lo mlis prud.nte que 
puede hacer .1 Cons.jo d. P.see .s celebrer vlltes publlels I~ II Isle de 
Vi'Gues ye que ven a s.r los mis af.ctedos por .ste m.dlde. 

5. La prohiblclon d. Ie pesce d., mero sepo IEpln.phllus ItaJaral no VI! a 
treer un meyor Impecto .n la pescl! 0 e 105 pescedores com.releles. fste es 
une esp.cl. cuye ceptura .s mTnlme. Por 10 tanto, .1 Programa .st6 a fevor 
de Ie mlama. 

6. La I ntroduce Ion dl esp.c I os .xot I CIlS debe de SIr rlgl ementede por .1 
Depertamento d. Recursos Netural.s. Hoy.n dTa no .xl.t. r.glem.ntecion y 
I a nnta • I ntroduc:e Ion d. ,,'pec I IS mer I nas oxot I Cel a nuostre ,,, e Ie 
.neuentre sIn nlngun tlpo d. control. 

II Progrlme .ntl.nd. quo la Imp/enteclon dl la'r'glamenteelon In la .ntrede 
d. Ista •• sp.el.1 .xotlcal tl.n. que Illvars. a cebo por ./ Departemento de 
R.curlo,1 Natura/II 10 ant .. po.,bl •• 



SR. MIGUEL kOLvN' 
25 de enero de 1993 
Filgine :3 

7. Enfendemos que Ie extenal6n que auglere el ConseJe dl Ie Admlniltreci6n 
Pesquere del Cerlb. en empller el Flen d. Men.Je d. Pecn d. err.clfes 
lomero heste les d. eguea profundes ()OO brlzl') VI e empller d.me.ledo les 
obJ.tlves d.1 mllmo. Reconoc.mos que empller Iste Flln d. Meneje 
dlsmlnulre los costes Incurrldes por II ConnJo. Fero nos prlecupe Ie 
plenlfleecl6n e ·.lncorporecI6n del meneJo da los hlbltllculos ten dlversos 
come len los de Igues lomarls y profundel. 

Recemendemos el Con5lJo bUlcer Ie forme dl que mh pescldoru eOlllercllles 
eslsten e estes vlstes. En lis ee'ebredes en el erel Oaste lelementl nu.ve 
pescedoras comereilla. eslltleron. Fuede ler el locel dendl la reellzen. ,I 
Iree, Ie hero, el Iingueje utlllz~de In II texto 0 Ie eltecl6n lies vlstes • 

• 
Ent I endo Que se debe de up II eer een I uje de deta lie c6mo Ie IIlvere e cebe. 
Heste tente este ne se legre el Frogreme ne recemiende este empllec16n. 

SIn nede mes e que hecer referenele, quedo 

~~tf)~ JA IE GONZALEZ 
OJ ctor Ejecu IVO PFOAP 
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Hr. Jaime Gon.lle. Alar 
Executive Director 
Pi.bery Development , Admlnlatration Program • 
Department of Aqriculture 

Unofficial Translation 
illlLM~..tlng 

1. Among the changes included in this document is the prohibitior. 
to harvest aquarium mari.ne fishes, or juvenile fish of 
commercial importance. We agree with the measure, a. long as 
the lanquage used is more specific, and not extensive an= 
vague, which can bring bad consequences for the development o! 
aquaculture. 

The use of aquaculture techniques can 
population and can be used to produce 
Nonetheless, these uses can be affected 
regulation, if it is approved as it is. 

enhance natural 
aquarium fishes. 
by the propose:i 

we recommend modifying the language used, to allow for tte 
capture of marine species to be used as sires brood stock in 
a laboratory or for scientific purposes. The issuing of these 
permits should be the responsibility of ONR and or tt.e 
Program. 

2. It is necessary to limit the capture or collection of aquari~ 
marine species to hand net (balayo) and alurp quns. The use 
of chemical agents, such as quinaldine, for the capture of 
aquatic organism, is prohibited in Puerto Rico. 

3. 

•• 

The Program opposes the use of two escape panels for the 
traps. It is enough with the door used now to unfish their 
traps. However, t~e material used to fasten these doors 
should not last more than the trap itself to prevent that, if 
the trap is lost, it will not continue to catch fishes. 

Fish spawning aggregation areas should not be closed to 
fishing without having enough data to prove that the resources 
are being affected. Ouring the spawning season, catches are 
abundant and a total closure could affect many families that 
depend on the.e resources. 

The Program does not recommend a total closure of these areas 
until thera ia enough data to prove that the fiShermen actions 
are, or could be, affecting these species. Also, we believe 
that these closures should not be for the lengthy period 
proposed by the Plan. 

One of the species that aggregates and which requires'" 
regulation is the tiger grouper. They occur in the Vieques..l 

IJ 

5 
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Dr. Jaia. Gon.Il •• Alar 
~noffioial tranalation 
77th H •• tinq 

area. The fishermen who capture this grouper durinq this 
season are from Vieques. The only public hearing in the east 7 
coast was held in Fajardo at 7:00 p.m. Thia made it 
impossible for the Vieques fllhermen to attend. What the 
Fishery Council ahould do ia hold public hearinga in Vieques 
sinoe they are the on.s moat affected by the meaaure. 

!S. 

~. 

The prohibition to fish the jewU8h will not have major impact 
on cOllllDercial fishing or fhhermen. This species ia one of 
the least captured. Therefore, the Program is in favor of the 
same. 

The introduction of exotic species should be requlated by the 
Department of Natural Resources. Today there are no 
requlations and the sale and introduction of exotic marine 
species in our Island is not being controlled. 

The Program believes that the implementation of requlations 
for the introduction of these exotic species ahould be done as 
soon as possible by the Department of Natural Resources. 

i. We understand that the suggestion of the Caribbean Council 0 
extending the Shallow Water Reef Fish Fishery Management Plan 

,to deep waters (300 fathoms) will expand too much its I 
objectives. We know that expanding the Management Plan will • 
reduce costs incurred by the Council. However, the management 
of such different habitats as are shallow and deep waters is 
of concern to us. 

Our recommendation to the Council is to find a way to make 
possible that more cOllllDercial fishermen attend the hearings. Only 
nine fishermen attended the ones held in the West Coast. There can 
be a problem with the place used, the area, the tim., the lanquage 
used in the text, or the hearings noticea. 

It ahould be explained in detail how it will be held. Until 
these details are don., the program does not recollllllend this 
expansion. 

• 

, 



18 January 1993 

Miguel Rolon, Executive Director 
Caribbean Fisheries Management Council 
Suite 1108, Banco. de Ponce Bullding 
Hato Rey, Puerto Rico 0091 e 
De2r Mr. Rolon: 

.. . .......... _ .... - .. --

On behalf of the St. Croix Fisheries AClVIsory Committee (5TX-FAC) we wiSh 
to thank you for the opportunity to address the proposed measures to 
Amendment 2 of the Shallow Water Reef Fish FMP at the public hearing held 
December 29, 1992 on St. Croix. The STX-FAC fully supports the endeavors 
of tM Caribbl'an Fishery Management Council (CFMC) to preserve and protect 
the reglon'S fisheries resources for cont inued maximum yield by 
conservation and act ive management of those resources within the 
management area. likeWise, tM STX-FAC has a Slmllar mandate for 
n:"IHi",:, i~SCl'JrCI?S wltt'lln the terrltOrrl3' w3tf.'rs surrounamg 5t C1"01'1( 

• 
The 5TX-FAC would lil:e to address additional comments to proposed 
measure 8 of Amendment 2 to the Shallow Water Reef Fist'l FMP, which 
statl':l: 

·Clo'!.ure of additional red hind spawning aggregation areas during 
December through February spawning season, as follows: 

(b) Anothl'r spawning area in the EEZ, east of S1. Croix, U.S. Virgin 
Islands, at the extreme eastern end of Lang Bank, which is bounded by rhumb 
lines connecting the following pOints: 

POINT Latitude N Longitude W 

It.. 17°50.4' 64°28.5' 
B 17050,7' 64025.8' 
C 17049.5' 64025.5' 
D 17046.3' 64026.0' 
E 17047,4' 64°27,5' 
F 17050.4' 64028.5 



I 

. The STX-FAC endorses the proposed closed season and closed area for the • 
red hlna spawning aggregation In the EEZ east or St. CroIx, as speclrled In 
Amendment 2 '8(b). We recognize that continuous fishing pressure by 
traditional fish traps and handline techniques on the spawning aggregation 
or red hind wjJI result In further population declines In the Inshore 
territorial waterS. The continual harvest from the spawning aggregation by 
relatively few fishermen will result In a great Joss to many fishermen. 

The proposed red hind spawning area closure encompasses approximately 12 
SQ ml. at the head of Lang Bank, ~ast of St. Croix. The spawning aggregation 
occurs in waters 10-30 fathoms'ln depth (60-160 ft.). Waters seaward of 
the spawning aggregation area, those beyond SO fathoms In depth (300 (U, 
support active deep water snapper and pelagic fisheries. In fact, the end of 
Lang BanI< serves as a 'natural" fiSh attracting device. 

Deep water snapper and occasionally some deep water grouper species are 
harvested by handline anet vertical set line technIques. Trolling for pelagiC 
speCies IS very popular along the edge Of lang Bank between 50-100 '1 
fathoms water depth (300-600 rtl. A substantial commercial and' . ~ 

'recreational (char!er and sport) fishery exIsts for large migratory pelagics 
(tuna, dolphin, wahoo, marlin) during the same period at which the red hind 
aggregate for spawning. December through February also coincides with the 
peak tourism season, which is the mainstay or the charter vessel fleet. The 
Inability of these commercial and recreational fisheries to continue 
seaward of the 50 fathom (300 ft.) contour, durIng the red hInd closure 
perloa, will pose addItIonal adverse soclo-economlc Impacts during exIstIng 
austere economic times. 

In order to allow the deepwater snapper and pelagic trolling fisheries to 
continue during the red hind closure period, the STX-F AC would like to make 
the fol~owlng recommendations: 

(1) The red hind spawnIng aggregatIon area. dellnlated by the boundary 
poInts desclbed In Amendment 2 -S(b), be closed to all fiShIng In waters 
less than 50 fathoms depth (300 ftJ; 
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(2) The possession of any shallow water reef fish species, as IIste{j 
In the Shallow Water Reef Fish FMP, within the closure area shall be 
prohibited, with the exception of the following species: 

b lack snapper (A,osi/tlS dentattl~ 
Queen snapper (Ett>lis octl/attl~ 
blackfln snapper (Ltltjantl$ /){J(;canelllJ 
silk snapper U. v/vantl~ : 
wenchman (Pritlpomoldt>S IJql.lilonIJrls 
vermi J ion snapper (/?lIoml;op/ltt>s (JIIroI"l./OMS 
ye Jlowedge grouper (Epint>pl'lt>ltlS flavolimoottl$ 
red grouper (E. moriQ 
misty grouper (E. mystilcinl.l~ 
tiger grouper (ftYL-terOpi'rca tigriS 
greater amber JaCk (SeNoIa tJl.lmerlllJ 
a Imaco JaCk (S rlvol/ana 
bfackfine tilefish (Cal.llo/IJt/ll./S C'yanops 
sand t i fefish (ttt1lacantl'ltls pll.lmlerA. 

The 14 spec ies listed above are the major components of the deep water 
reef fish fiShery. 

(3) Flshlng for deep water reef fish speCies, as listed In (2), with 
handllnes and vertical set lines and trOlling for migratory pelagiC speCies: 

bfackfin tuna.: TlltIf7fX1S IIt/llnt/cllS 
ye 1I0wt joe tuna - T. IIII;I!ICIJrt's 
Skipjack tuna -.KatsIIWMl.lSpt>/ami.t; 
H ttl e tunny· Etlthynt?llS alleftt>r,;tllS 
king maclceral - Scorn!;t>rornoros ci/VI/lla 
wahOO - ACa?tlJOcyMrn so/ander! . 
dolphin - Coryphat>nah/ppu7JS 
blue marlin - /takaira nigricans 
sallf ish - /stlophol"l./S II/!;icllns 
white marlin - Tt'trapttIfTIS II/I;/(/(/s 
spearfish - T. pfltlegerl 

shall be permitted In waters seaward of the 50 fathom contour. 

3 



.. -.... -_ ... _ .. - .. 

illOnl:: IjOU once ogoln for the opportunltu to Ollow us to eooress thiS most 
1mportonllssue enO to Jotnllu menege our velueO flsher1es resources. 

Sincerely yours: 

~~)J.~ 
Elizebeth H. Glodfelter. Ph.D. 
C~ir, ~t. Crolx~;tnes ~IS0f] Committee 

~~~ut? -
Jose Senchez 
VIce Che!r, 51. Croix FIsheries Advisory Comm1ttee 

tc: Mr. Roy Adems, Commissioner. Deportment of Plennlng end Nelurel 
Resouces 

Mr. Eric Dewson. Commissioner. Oepertment of EconomIc Development 
end Agriculture 

Ms. Ann Seller. Director. V.1. Division Of FISh end Wildlife 

~I 
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'J'homll B. l)a1.), 
~o.t Offio. lox 1382 
Xing.hill, Virgin I.landa 00851-1382 

January 14, 1993 

~nit.~ Stat.1 I)epartment of ~u.tio. 
~ationaI Oc.anic and Atmospheric Admini.tration 
Caribbean Pi.har)' Management Council 
Suite 110e Sanco De Ponce Building 
Sa to ~ey, Puerto ~1co 00'18-2577 

l)ear Sir/Madam: 

.. " 
.. - -.. . . 

1
-· . :.: J n· ,=: " .. 

U
" 1'. ..... 
'I 
~.. ..' I b~ _ . """"I 

.. -~-......... -.. -... -.....-.. 
• 

~he following correspondance 1. bain; ,ubmitted to 70U in response to the , 
~ropoled closur. of Lon; .ank. 

~ben closure for Lon; Bank wa. fir.t propo.ed, th. fact. 1 pr.sented then to 
the cOWl .. I. The,. gave the a .. urano. that it "ouleS b. taken- off thlir' agenda 
~til th.y could have mad. prop.r .tudy of the ar.a. One. again, here are 
the het.: 

(Pl.a.e cheek chart) 

tong lank 

~oll. in aad Neath.r" ~ 
~ollin9.month. h.r. ar. from October to April. lac.pt for tbe palsing 

of hurricanes. the roughe.t month. ar. D.o.mb.r to April. 
. "Check Weath.r Bur.au" 

'fhu e month. covar. tb •• pa~nin; month. hr bd Kind and lfaaau Orouper. " 
So. beeau •• of the bad weather, di.tane. out, choppy •••• and .tron; eurrentJ 
fishermen hardly go fi.bing in th.t .r.a during the •• month •• 
; . 
-aurdcan." 

The natur.l phenomena that n.tur. u ••• a. a gardening for the •• a. or 
Clean up of our .nvironm.nt. 

"'uoo" 
l It must b. rememb.red th.t in.pit. of immense damag. don. to our tr ••• 
ttlc! many thought they woule! have dhc! tbey came back. U' w. had cut thou 
tree •• th.! would have died, but, beeauae it va. natur.'. doing they came 
1~ack. The v'ry trunk. and ev.n the rootl .pring n.w l.ave. and our growth i. 
,Clack even bitter than before. 80. true aho. 11 the .... The only 
difference is man livl' on land and has' to wait to see vhat happe~s O~ the 



• 

, ~.ny .p.~i •• that •• r. tbou~ht to b •• caro. ar. now .howin~ up in 900d 
~n..'ll:>f.':'" and tho •• th.t ",.r. b.r. are .v.n in gr.at.r nurr.b.r •• 

~le: 

(Lob.t.r) ~or. lob.t.r. ar.now bain; oau;ht on It. Croia than ha. b.ln in 
• tile l .. t 15 ,uu. In tha propo .. d c)o.ure area I am avera;ing'lOO per v .. k. 
t (~a) ~h. markat hera on It. Croix i. flooded with tuna. 'i.hermen are 
'limiting the aMount thel catch for f.ar of .ale. • 

j lie ,.bould upand '" .hnUn; attract or. and .ducaUon on Lon; Linl. 
'There J. a buoy' mile. Kortb of It: Croia. It 1. individual lobbyiDg from 
fi.hlrman vith the companl who own. tha bue1 who now not doing bUlinell. On 
It. Croix, that may make it po •• ibl. to remain. 

• 
Hawaii ha. don. it and it vork., vhf oan't ve in.tead of "Thou shalt not 

ao tbi. and do that". Lat the couns.l be rememberld a. tho group of min who 
h.lp.d to make the lndu.tr, what it could ba • .. 

1 1 .ay 1.t u. prl.erve through axpan.lon, plant more fi.h attractorl. get 
rl fi.h.rmln away from .h.lf rlliance and r.-.ducate the public tbat 1ar;lr 
.h can bl just a. ta.t, and nutritiou •. 

, , 
,g;eauon. 

,t 1 know that our cO\ln .. l haa a uputaUon of hUn;' a hard .tand on 
conllrvin;. It htbat uma hard .t.and 1 am .. Un; tbe coun .. 1 to takl, 
ocl:. thia tima, to .ava a dfin; 1ndu.try. Inltud of maltin; tou;har and 
t~u;ber l.wI that would c'rtainl, kill the indu.trf thay conllrv. through 
upansicn. 'rhey ehould table all propon1 and take a hard look at the 
ildu.tr)' aftar Hugo. 

a. Clo.un 

" 

, 

I 
I 

.!Should on17 b. done when 'deena .. in .tock or du 18 v1aible by 
Irf1lh1ng. In thl Lon; Bank area, tha.a ara not tru •• 'Th. Hind that Ipawn 
Lon; .!Sank ha. an avara;. of oVlr 2 poundl and lometima. a. big ••• van 6 I 

und.. fhe.a Bind on1, coma to tha ara,for I;awnin; and ar. nlVlr a;a1n • 
"Ill ,in li.her7 around It. Croia. 

, ' , , ~ 

Baeau.e'o! condition. earli.r .tated, thlr' ar. on17 3 filbarmen, with 
,total amoWlt of len than 200 trap.. 'bit it prima area for lob. ter 

, .hin;, which .1 •• 11 fear round puka 'form October to April. I .vera;e 
,Jltar than 100 po\lnd. per • dar .. t. At ,uka, the other H.harman catch 
, ~ort can ba obtain.d if trua reporting bal baan done. You .ea thil il a 
, 11 area and reporting like tbl. could crlate overfi.hin; on Ion; bank, 

•• good look at _t. Croia" 
t Hugo 

~ _____ "_.4.""".'."'''''''''''.''''''''''''' •• '''''.''.''''.''''' •• '.'''..... .••.. . ...................................................................................... . 

~~~~----------------------
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Mr. Fernando Correa - Puerto Rico - (Jan 12) 

-Many of the items to be approved are not good. He has videos that 
show fishing with (taraya), with hooks~ people throwing stones to 
the fishes, and (chinchorrol killing the shrimp fishery, and of 
(chinchorro de arrastre). 

-He offered to hand the statistics to the fishermen convince them. 
Some of them do not release the information, and others give 
inaccurate numbers, only to be counted as fishermen in the event 
that a hurricane hits. 

-The Government gave boats to people who do not have fishing 
skills, as political favors. (He mentioned some names.) 

-He has videos of fishermen killing small lobsters. 
divers use (chinchorrol nets (in the stones), 
everything. There are persons from the Dominican 
Puerto Rico. 

-A Fishery Management Plan is needed, very soon. 

He thinks the 
and deplete 
Republic and 

-He sent a letter to Mr. Rohena, and he understands that he knew 
about this situation and did not do anything. 

- He thinks that the species in danger are: lel loro, la palometa, 
el chapin, la pluma, el mero chesna, el callo, el pulpo). This 
last one needs urgent protection. 

-The (colirrubia) is abundant, because is an elusive fish that is 
best taken with hooks, not like the (robalo, jarca) and others. 

-If a sanctuary is to be established, at least a pair of islands 
should be left, and not use illl of them for tourism. Everything is 
destroyed--the turtle does not have where to nest. The ecosystem 
is destroyed, like in "Caja de Muerto" and the shells in Salinas 
(Puerto Rico). 

-To protect the fish the first thing to do is to get the divers out 
of the reefs. They fish at the reef and even doctors comes. 

-He agrees with sanctuaries to protect fish, but not tiger qroupe] 
or Ila quasa), because there is abundance of tiger qrouper, and (la 
quasa) is not usually taken, because it is a deep-water fish. 

-Agrees that lel mero sapo) is in danger. The divers take them 
daily. (El mero es de vivienda.) 

(Mr. Correa sent copy of a letter he received from Hon. Santos 
Rohena, dated October 22{92). 
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·1 JAN221993 1:
1 Miguel A. Rolon 

Manger . 
Caribbean Fishery Management Council 
Suite 1108 
Banco De Ponce Building 
HalO Re)" Pueno Rico 00918·2577 . 
Dear Mr. Rolon: 

• 

.----... .. - .. .--.. ." ....... ~. 

My office was informed of your meeting to be held on the closing of the 
LoogBank Fi~hjng site on January 25. 1993. As a Senator, this causes me 

. great concern (or the plight it will bring on my people. Ibm especially 
concern for the people who depend 00 fishing for a living on the island of Sl. 
Croix in the U.S. Virgin Islands. 

Our economy will not permit us to find alternate work fDr the fishermen 
should this closing take place. We have already lost the southern grounds lO 
the larger industries such a.~ Hess and Vialco, and to los: this avenue of a 
livelihood for the fishermen would be disllstrou.~. 

I nm requesting that you do not make any final decisions at this time which 
will allow time for my office to investigate alternative means to this 
sItuation. 

Sincerely. 

7If~4~btL 
Mary ~nn Pic'6::d 
Vice Pr~ident 

ce: Hon. Alex.ander A. Farrelly 
Delegate to Congress/Ron De Lugo 
St. ~roix Commercial Fishermen 

... ". . , ... 
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Mr. Miguel A.)lolon, Executive Direct.or 
Caribbean Fishery MI~lgement Council 
Suite 1I0S 
268 Munoz Rivera Ave~ 
Hato Rey, P.R. 00918 
19 January 1993 

Dear Mr. Rolon, 

/
"",.... -., - -, . 
r: ' " 'l .- - --. 

.... ,t ., ~ f ..... ") 

\.,!' ... ~ ... j 

..... _ ILl' I 
':.:;:J 

.................. -

I a= Yriting to you in regards to Amendment Tvo To The 
Fishery Management Plan For Shalloy Water Reer fish or 
puertoR1co and The U.S.Virgin I.llnd.. My concern il 
with the area t.o be cloled 1n the ttZ ea.t of St. Croix 
Bt the eastern end of Lang Bank, Ammendment 8b. 

I am in Igreement thlt the .pavning aggregltion ot the red . C 
hind .hould be clo.ed to all filhing, hovever bI cloling the 
entire are. to ti.hing pOle. In economic blrdlh p on our 
filherman. Fi.herman.fishing tor pelagic. and deep Yater 
snapper yould be unable to filh thla vital ti.hing are. due 
to it. location. Thil Irea ot Lang Sank i. a natural tad 
vhich attract. the pelagic. and 1. fished by .port, 
commercial, and recreation.l ii.herman on a daily ba.l •• 
Fisherman from allot thele areas yould .utier economically 
it thi. area were to be closed to them, .port fi.herman or 
charter ti.herman would loa. a prime area during th. height 
Qt our tour1.t'e.a.on, eom~erclal ti.herman vould al.o b. 
affected when the pelagic .n~ .napp.r are mo.t in demand by 
our hotel and re.tlurant., and recreational tilherman vould 
not be able fi.b and haVe their oeca.ional frllh f1.h 
dinn.r. 

The closing ot th1. ar.a at this specitic time eoincl~el J 
vith our Tuna, nolphin and Snapper .ealon. What I .ugge&t ~ 
Yould be to elo •• thi. area only to the SO tathom drop or ~ 
ledge where the hind .payning groundl Would not be affected. 

FRESH LOCAL TRA' AND LINE FISH 
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Another suggestion youid be that anyone caught in the area 
in pos5e5sion of a red hind would be in violetion, no matter 
where the fish vaa caught. 

I am totally 1n agreement in clo.ing the re~ h1n~ spavning ] 
aggregation, but cannot Justify vhat would be aceompll.he~ 
by closing ~ovn a very lucrative tiehing area for other 
species of fieh which are not being overt1ehe~. 

In addition, in amendment 3 the requirement that filh traps 
be constructed vith two elcape openingl 11 completely 
unfounded. The door if fastened with the correct ~aterial 
will open on a gholt trap and be an I.eape panel and if the 
trap falls on ita .ide the funnel vill .erve as an escape 
hatch. Thi. 1. known by all fisherman who filh traps and 
has been expretsed by myself and othlra at various times to 
the Council. The .eenario of • trap taIling on itl .ide and 
being wedged batween coral cutting oft the two meant of 
escape that I atated above :I.e highly unlikely. ----' 

w. hope that thia letter i. given a good amount of 
consideration and that a compromise beneficial to all can b. 
=ade. 

Sincerely, 

t.::~ ~.::., 
c.r.H.C., A.P.Hember 
St. Croix Pi.hertel Advisory Panel Member 

CCISt. Croix F.A.C. 
JPS!p .. 

fP.ESH LOCAL TRAP AND LINE FISH 
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'de 
Pu~rto Real. Fajardo, Inc. 

SOJC 51$ PtJ,rto R.CII • 
FojOfdo. PUttSb Rico 0074') 7i1. 9''''':U f/ , 

'. • 

23 d. dlcl.mbr. d. 1992 

Qna.jo de Adm. Pe'Quera del 
In eo popular Suit. 1108 
ato Rey puerto Rico 00918 

It Diego Hitchell Rivera 

'. 

ralidente de la Asoeiaci6n d. Peeeadores 
_jardo Inc.Playa Puerto Real 
.jerdo '.R 00740 

ponteneial de Diego Mitchell Rivera 
n vietal publicas, .1 23 de diciembre de 
992. en .1 Hes6n Criollo 

!or Presidente 6~Repre.entante del Conlejol 

! 

Comienzo mi exponiencia eon slgunas preguntal: 
• lOue tiempo haee que Ie descubri6 .1 mero tigre 6 

,D. donde viene 6 que laben de 'ete pez? 
~ 

diente labll? 

lOue e.tudio ae ha heeho para tomar .Ia d.terminaei6n tan dr,.tica? 
~,Cual ••• 1 tamaSo maximo? • 
nCu'l .e 1a eatad!a de ,.t. p.z aqui? 
(Digo dr'etica porque I. ci.rra el 'rea a toda p',ca. 

\Porque al ellrra .1 'ria a toda plica, II no I. h1zo a.l eon .1 
_ .aro cherna? 

,Saben ultldel 10 que quierl dlc1r elte clerrl a la pa.ca d. lite 
:'-pez? -, '. 
'ii; 
.'Oul PUlrto Rico al prllta pari cu1darle 101 pleel a 10. pelcadorea 
3d• Estadol Onidoa y cojar la I.caa. platatorma que tenemoa para eri
;.adero dl peeel, para 101 Norteamerleanos.M. expl1eo, 101 p.C., vi.nen 

de 10 hondo haeia la platatorma, 101 americanol pueden bregar con .atos 
e1erres porque tienen lutici.ntel platatorma. y buena. enbarcaciones 
~ara pescar. Y 10. pelcadorel tienen buen apollo dl partl d.l gobi.rno, 
110 asi los piscadorli puertorriqulllol, no tenemol .u!1chnte pla tatorma, 
111 ap~llo del gobierno. 

'" 

. ' 
; 

Ii' 
I 
I, 

I : 
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It 1. WI-Am.dcan to cnate bard.hip on • ,.ople wh.n it 1. not 4 
~.ce"lry .nd to 010.' down an antir. fi.herr for on. apaci... E.p.ciI117 • 
. tt h not proYen that overfhhino b b.b; done. lach !alar-d in the 
~.ribbeln hI. it. di.tinct diff.ranca. It. Croi., b.oau •• of it. O.ograpbic 
loc.tion Irom.th. r •• t of the 1.1and ha ••• mall.r .h.lf, ,.t mlny .pecies 
that ar" ".,.r",. --I .. ft."." ........... ,,- ...... _ .. -_ ... . 
l Tb. fi.h.rmen of It. Croix have .uffer.d imm.n •• l, .nd ar. asking the 4 
ooun..lto tat •• 900d look .ft.r BU;o. ~owinv that w. have 10.t tb •• ntir. 
'outb Sid. to B," 011, which 18 .tUI up.ndin; .nd Wut of Chri.Hlnsted to 
~avalle to recr.ational divera. I 

J)Ufue.1lc. 

• Croix doe. not have the touri.m tbat Pu.rto ftioo .nd the r.lt of the 
rvin I,land, hav., hut v. have d •• p water. 010 •• to our .hor. lin.. Let 
e Coun.el, tog.th.r with our Oovernor and Legi.latur. p.tition Hesl. WAPA, 
., those .;.nci •• wbo ar. r •• pon.ibl. for the impact on our .nvironment 
h.lp pllnt .om •• ttractor huoy.. Tb. people of H ••• Oil Virgin Illandl, • 

c.. hlv. alwlY' bun vary ven.roul to our cOITV1\~1tl n .. cl. and th.), will ba 
peciaII, now that thi. i •• part of thair doin9. ' 

rou in advanc. for rOur coop.ration and .xp.ditiou. att.ntion to thi. 

11 •• "f.el fr •• to contact me at the above addr ••• or t.l.phon. (809) 778- 4 
e, jl additional information i. nl.d.d. 

an 

overnor Al •• and.r flrrelll 
Virgin l.land. Llqi.lature 
~.l.;ate to Conqre2. ftOD ~a Lu;o 
Virgin l.llnd. Matar And 'owar Authorltr 
B ••• Oil Virvin I.land 
»,plrtment of Con'lrv.tioD 

. It. Croix 'iahin; Advi.orl 'anel 
It. Croia commlrClal,'i.herm.n 

\ , 
\ 

• 

, 

.' ------- .-
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December 23, 1992 : 

CaribboanFi,hery Management Council 
Banco popular Suite 1108 
Hato Rey, Puerto Rico 00918 

Letter from Diego Mitchell Rivera 
President of the Fajardo Inc. Fishermen 
Association, Playa Puorto Real . 
Fajardo, Puerto Rico 00740 

Mr. President or Council Representative: 

I will begin asking a few questions: 

1. How long has it been since the tiger grouper was discoverec? 
Where does he come from, and what do you know about him? 

2. What studies have been made to take auch a drastic 
determination? 
What is the maximum size? 
For how long does this fish stay in our water,? 
I mentioned is drastic measure because you are proposing a 
total closure to this fishery? 

3. Why are you proposing a total closure to the tiger grouper] r 
fishery, if it was not done that way with the red hind? 'C) 

4. Do you know what this closure means to the fishery of this 
fish? 
It means that Puerto Rico laves the fishes to the fishermen of 
the United States, and use our scarce platform as fiah nurlery 
for the americans. Let me explain myaelf, the fiah., come 
from the depth to our platform, the americans can deal with 
these closures because they have enough platforms and qood 
vessels for fishing, and they also have help from the 
government, unlike the filhermen from Puerto Rico, we do not 
have enouqh platform neither enough government help. 

That ia why, aa leader of the fishermen I am opposed until aJ 
convincinq study that prove the need of an area clo.ure for 
the tiger grouper il done. 

I am opposed because NOAA ia hav1n; no conSideration with the 
.Puerto Rican fishermen, and it has a tremendoua economic 
impact on the platform fililhermen. I hope that the Puerto 
Rican government take into consideration the presentations of 
the Puerto Rican fishermen and ~hat they leqillate to protect 
them and not the american fishermen. That a atudy be done by 
Puerto Rican scientists together with the fishermen, so that 
we can do whatever is convenient ~nd reasonable, and if an 
economic impact is necessary. then lessen it' the most 
possible. 
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or lv tanto como lider de loa peacadorea me pongo haata ae haga un 
studio combineente que pruebe la neeesidad de un clerre al 'rea de 
.esobe del pezdiente aable 6 .erotigre. 
ie opongo porque es una falta de conalderaci6n de la H.O.A. a loa pea
:adores puertorrique~oa y porqueproduee un inplcto econ6mico tramendo 
1 los peseadorea de la plataforma. lapero que el gob{erno'de P.R tome . 
:onaideraei6n, laa popeneiaa de loa peaeadorea puertorrlqueftoa y leg1a
le protegiendo a loa peleadorea puertorriqueftoa y nO a loa amaricanoa. 
Jue ae haga un e.tudio p~r loa cientlticoa de ,.R en conjunto con 101 
reseadoIesyy entre todoa hagamoa 10 que aea conveniente y razonable y 
.i .a inevitable un inpaeto econ6mico que sea 10 .enol poaible. 
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r"",..".... for Marine Consei'vatJOn ' .. " , ' ., ---

.. -.- ... --~---.. --

, Mi&ue1 A. Rolon . 
: E.xe~tIve Director " 

, " :Qinbbean Fishery Management Council 
Banco dc Ponce. Building. Suite 1108 ' 

, H~to Rey, PR 00918 " 

Dear Mr, Rolon: 

}anU3l)' 25, ,1993 , . 

f':\} ;r:::l1"'ll1 "T.'=I r;::\ 
'11' 'J::.Fl ,IJ...l...,u.' -L<....I.... " , 

MAR 1. 9 '19~3 \ ' 
, , . 

w u CSt:) --_ ....... -.-... -

The NatuI,e ColJServancy and the Center for Marl,nc, Conservation are writing 
jointly to =mment on. ,Amendment 2 to the Fishery Management Plan for the Sballo ..... • 
v,'ater Ruf Fish FisberYof Puerto Rico and the 1l.S. Virgil) Wands. Our organiiations 
are collcemC<i that ~eDt ,management measures are n,ot suflkientto halt the decline in 

. 'reef fish populations." We have concluded that several of the preferred' options in the 
proposed amendment are essential if the original plan's objectives are iobe achieved 

'and, ~enfly; We ~ongly supponoptions 1,2,5, IS, 7, 8, l~ 11, 13. 14, ;md 15. 

'Based on the experience resulting from m;uine fisheries r~es at several 
" tropkal sUcs, we supPort the prOposed protection of spawnmg aggregations and the 
, u't.ablislmnmt of a strategic $)'S\Cm of reef closures. The best available seie~ shows 
. that illaririe fisheries ruervcs are an effective tool in protecting fish si,ocks and are ' 

, - perhaps 'the oDlY,mailagemet!t measure capable of doing ~: In,pattic:ula1, they are 
demonstrably successful in restoring 5pawnmg stock biomass of groupers and snapp,ers. 
These measures, would ilssure a ~teady supply of retruits' to the fishery and ~nsure against 
,the posSible failure of management,jlleasures in consumptive zones to, prevent stock 
collapse:. The $n,awei·grouper fisbery is well suited for such ma.nagemeru bec:ause adults 

, are sedeotary,.their, dev¢lopment rate is slow in many cases, and their ~cproduc:ii\te ' 
_ 'capacity ~~ signifi.cantly with increased size.' .'. ' 

, ~/: "Th~;r~d~~ ,~t' additional sp~wning aggregatiO~'sl~' ror~11e~' ~ 
, :and mutton ioapper)s ;ssentiaI 'to recovery of these species;.1heief<lre. we ItrOrigly, ' 

, ' ',support option! 10.and 11. The jewfish 'apPears to be the mOit seriously impacted' ' 
, ' • species., Tbi Severe deClines in jewfish abundance must be met'·with stringent ' 

:' ",' mailagc:mentmeasures, We stFongly'~rge that the total prohibition against b;U:vest,of the 
, ' jcwfuh"alrearly established in contin,ental U.S. waters, be extended into the Caribbean' 

, ma:oagemeni area. We,supPort protection of the je· .. fish throughout its range. 

." : .. :-; 
, ' " 
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We also support the NMFS's and the CFMC's efforts to ensure the 
prohibition of unauthorized introduction of exotic species into 
marine waters. We believe this measure would reduce the 
possibility of exotic species displacing the native fauna. 

Through discussions with the NMFS, we understand that a 
coordinated enforcement approach between the U.S. Coast Guard, 
NMFS, and state unita will be used when the proposed amendment tc 
the FMP is implemented. We believe that enforcement will be an 
import~nt feature to the success of the FMP. Accordingly, we 
suggest that the final sUpplemental ~IS identify federal and 
state ~o~itrnents to enforcement of the proposed FMP amendment. 

Based on our review of the draft supplemental EIS, we believe 
that this project will result in several beneficial environmental 
impacts. Therefore, in accordance with EPA policy, we have rated 
the draft supplemental EIS as LO, indicating that we do not 
object to its implementation. 

If you have any questions or wish to discuss this letter, please 
contact Ms. Laura J. Livingston. Assistant Chief, Environmental 
Impacts Branch, at (212) 264-8428. 

Sincerely yours, 

Robert W. Hargrove. Chief 
Envirfnmental Impacts Branch 

cc: JM. Rolon, CFMC 
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TO: 

FROM: 

Mr. Miguel Rolon 
Executive Director i 
Can"bbean Fishery Mana_ement CounCIl 
San Juan, Puerto Rice . 

Holland L Redfield 1I . 
Senator 
20th Legislature of the Virgin lslands 

i 
StJBJECT: Lon, Bank Closure 

DATE: January 21. 1993 

Enclosed, please find a facsinlile copy from Mr. Thomas H. Daley, who is a 
commercial fisherman on the island of St. Croix, Virgin Jslands regarding the upcoming 
decision by tbe Caribbean Fisbery Mlln,gement Council on the closing tbe Long Bank arus 
.in Puerto Rico and the U.S. Vir,in Islands Territory. 

J believe the correspondence illel! explanatory and refen to my Daley's concern. 
. . 

A!. ),OU are aware, we have a b~and new Legislature and I am requesting that you 
delay any' decision you Jiave made on, the Lon, Bank Closure so memben of the 20th 
Legi$lature ClD review you plan andl help make a decision that will bet1er serve tbe 
fishermen both 00 Puerto Rico aDd th~ U.S. Territory. 

cc: Mr. Thomas H. Daley 
File 
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~erard Lu% James, II 
Senator 
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January 25. 1993 

Miguel A. Rolon. Executive Director 
U.S. Deparonent of Commerce _ 
NationOll Oceanic and Aunospheric Adminisuation 
Caribbean Fishel)' Management Council -
Suile 1108. Banco de Ponce Bldg. 
Halo Rey. Pueno Rico 00918·3699 

Dear Mr. Rolon: 

This is in response 10 your notice for public comment on the proposed management measures 
which will affect the fisheries around the U.S. Virgin Islands_ 

The proposed measures were brought to my atlention by Mr. Thomas Daley. one of our local 
fishermen. His primary concern is the closure of Lang Bank during the December through J 
February spawning season of the red hind. Mr. Daley maintains that from December 10 April 
vel)' little fishing occurs in that area due to weather conditions and closure is warranled only if 
there is over fishing. Consequently. your proposed action is unnecessary. However. Mr. Daley 
stated that in the proposed closure area he has caught an average of 100 10bsleTS per week from 
October 10 April. Thus. closure of Lang Bank would deprive him of income for those months. 

J recognize that we must protect our environment and natural resources; however we must 
balance its inlerests with those of the fishermen. 

Based on Mr. Daley's information. closure would create unnecessary hardship on him and others 
who rely on fishing for their livelihood. 

Please furnish me with the information gathered to suppon your delermination that Lang Bank 
should be closed during the spawning season of the red hind. 

4 
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GOVERNMENT OF THE vmGtN JSU..Nl)S OF THE UNITED STATES 

I) 

DEPARTMENT OF PLANNING AND NATURAL ItESOURCIS 
DIVISION 01' I'ISH AND WILOLII'. 

UCIOON IITI'IEET COM,.1.ElC, ~N lIOS, '.UDEltlKnID 
n. ClItOll(, u.s. VlltCiIN ISIoAND. ooeAO 

30 Oecember 1992 

i ~ M". Mi;U.1 Rolon. Ex.ClJtive Oreela • 
. ' ! Cri:>bean Fishery Management Council 
'. 1 Suite 11 ca, Banco Oe Ponce Builcing 
') ;.Hato Rey. Puerto Rico 00918 
.'tt 

. i 0. .. M'. Rolon: 

.. 

.,?jr,r , 

.·},On behalf of the Oivision of Fish and Wilclife, I wish to thank the Cwibbean Fishery 
;Management Council fa thti" ciHgent eHert. in the development and refinement of the 

. .,:.~Water RHf Fish FMP and the opportunity aHade<.! to comment on the 
':~= Amendment 2 at the p,IbIic hewing condJcted on St Croix on 29 

:::;;- mber. I would like to $Ubmlt this letter IS a means of Mitten fCll'1Jm to p-ovide 
, ;:.' ent on Amendment 2 of the Shallow-Water FMP. Comments made herein ere to 
.. -···.;'F·. . ede any and all Slatements made by me on 29 Oecember at the public hewing 
~.~ - . tlation 10 Item (9) Ywtlich statK: . 
_l,., . 

. ~l-i' .. 
7i~;~ Prohibit the harvest of mutton SI'lapper (Lutjaoul anolis) in • 

.. ':';;':,;.:-)~.i.Ipa'M'ljng 'Wegation erN off Sl Croix. from March ttvou\tl Jun, of 
·::~~:n Hch year. The er .. is In the EEZ off the southwest coast of St. Croix. U.S. Vrgin 
:XE~~~and5. and I. bounde<j by mumb lin" connecting the 

·~'t.t b'Iowing pch)ta: 

;~~~~,~\~: 
,. A 

·.;~:i:,·fi- B , .. ,,-;.~~ ... , C 
~~.,,, 

-',j; -', 
'':1.- .' D 
~~'·A. 
'i~~'~" ' ;*v 

-:\:";'-, on Infamation obtained tom eommerciaililOherm.n and Oivision of Filh and 
,!~,,~;~ " • rtcClds tom 1981, mutton snapper (llJ1jSDUJ aoalis) have bHn hervested fa 
"~;;~'lan 20 yellf's by commllf'cial fishermen from I spawning aw~tion off the . 
:~I~~~S1 coast of St. Croix. This owegation is loca!&<:! betwHn 2.1 and 3.2 nouti~ 

r,..t~.· . 
t-::.!:I •. _::.-.:.': 

; 

i 

t 

t 
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miles southwest of long Point In 1(>27 f.thoml of water (3-5011'1). Meet commercial 
ti:tlfr.g 0CCln at ni~t by hancline fishermen In OU1boer(fopowel'ed YH&e!1 Ie .. than 6 
min length; however, fial'l hpe and moat recently ~1/ nell h.v. betn ueed to hnHt 
mutton tnapptt in thia erea. Weather permitting, mere than 30 fishing ve_1 can be 
counted ni~tly fer one weeIc Ifter the fun moon clring the montI'" of Merch throu~ 
JuMfishing fer mutton enaw«. Tha fishing effcrt Ie moat heavllyconeei'ltrated in 10-
15 fathoml (1&-2711'1) of water depth. Catch" have been rtdJetd tom veater than 
SIX) !bs of fien per boat to ltaa than 100 !be per hl~nnel'. Fish wel~ta have been 
redJeecI from grealer than 10 lballish (4.5 kg) to 5/balfish (2.3 kg). 

Several at1empti have been made to locate ~ the epa'M'ling awegation by D'ivilion 
c:iveraJreseerch .. 1 d..ring the day; however, no lignifieant numberlof mutton 11'111*' 
have been observed above 15 fathom, (27m). Small groupe of mutton enaw« have 
been obaerved by civers in waters deep« than 15 fathoms (27m), but no attempts 
have been made to lasesa population numbers in deeper wat ... 

NOAA-NOS chart ~5641 (21st tdtion, December e, 1990) deplcta the ~ndery line 
between the Tenitoritl Sea and Excfusive Economic Zone to be very doe. to the 
shallow inauler shelf platferm in the erea of the ~wning awegation. At typic:al of 
group« apawning aggr&gationl (Colin et. al., 19S7; Olsen and La Place, 1978; • 
personal communication-Po Colin, O. Shapro, G. Oennls and Y. Sadovy), It Ie believed 
that the actual mutton tnapp«' epawning aw&gationle'ient 0CCU'8 In the deeper , 
watera of the ftderal Exdulive Economic Zone immtc:fately off the ineuler shelf edge 
at depths of up to 27 fathoms (SOm). Fiahermen do not fish fer the anapper In waters 

11 off the insuler shelf edge liJe to the steepl'lesa of the slope and inab411ty to seeu-ely 
• ancher ther ve"e/. Due to the fishing teehni~ea employed (e.g. heavy chumming

hi!i1linera using the most chum), mutton anapper In anracted from deeper water up 
i the insular shelf OU1er slope to the shelf edge. The steepne .. of the slope afferds a 

relatively ahcrt cistance fer the fish to travel to the awai1ing fishermen. The federal 
waters a~aeent to this slope not only serv. as the potential site for the actual 
spawning event but also the Ingesal.ge .. caridor used by the fishermen to attract 
the fish fer harvest. Th. steepness of the OU1er shelf slope and short lineer c:i~ce 
between the 10 and 100 fathom contw r~r" that the cf08\.l'e erea extend from the 
10 to 100 fathom contour ae Inclcated. 

The Division of Fish and merit. fufty suppcrta the establishment of a epaYr'I'Iing .. ea 
d08\.l" fer mutton snapp«' In the Eel as p-opo$ed In Amendment 2 (9). The 
effectiveneaa of this erea dOi!J(,J'e on the spawning awegation of mutton anapper will 
be greatly enhanced with the Joint cf08t.re of a~acent territorial watn from which the 
mutton snapper ere harvested. Thle recommendation wiH be forthcoming u evident 

, 1trou~ p-esent ciscusslone on the subject by the St, Croix Fisheries Adviaory 
Committee. 

I 

I 
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Thank you fer oppa1unity 10 adcteaa thi. moat Irnpa18tIt lsaue. 

Sincerely, 

{;!1.~~~_ 
Wmiam Tobiea, 
Fiaheriea Biol09st 

CC: Ann Setler, Di'~er 
Division of Fiah and Wadife 
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Sr. Miguel RolOn 
Director Ejecutivo 

DEPARTAMENTO DE RECURSOS NATURALES· 

Consejo de Admlnistrac16n felquera del Carib. 
Ed1ficio Banco de Ponce .... -~-;~ Piso 11. Oficina 1108 
Hato Rey. Puerto Rico 00918-2577 ~lt.r Padilla 

Director. 
Estlmado Senor RolOn. 

Sirvase 1a presente para brindar comentarlos en torno a 
algunol aspectos relacionados a 101 peces utillzados para acua
rios marinos. los cuales se proponen proteger mediante la Segunda 
Enmienda a1 Reg1amento del Plan de Manejo para los fec.s de 
Arrecife de Agua. Someras. Los comentarlos que aqul .e viertan 
se hacen en calidad de contribuciOn informativa y en ningUn 
momento representa la posiciOn oficial del Departamento de 
Recursos Naturales en torno a alguna medida elpeclfica. ' 

Mi primera preocupaeiOn se basa en 1a terminologla utilizada 
en el doeumento quepropone lal medidas sobre la segunda enmienda 
al plan de manejo para peees de arreclfe de agua. somer •• para 
P.R. e I. V. A. A mi entender. la termino10gla utilizada en el 
documento. peces para acuarlo1 marinos y peces de arreeife •• crea 
una divisiOn irreal en t6rminos de funciona1idad ecolOglca. 
Esta connotaciOn podrla prejuieiar 1e importaneia eeolOgiea de 
108 aqui llamado. pece. para aeuarlo en los arrecife. de coral. 
E1 t6rmlno peees para aeuario puede interpretarse como algo 
tota1mente est'tlco. fersonas no conoeedoras podrlan confundir 
est os peces para acuario con peces meramente ornamentales como e1 
goldflsh (Carasslu. auratu.) u otro. que ni .iqulera son marinos 
y .sto podrla afectar 1a evaluaciOn de medida. como la. presen
tada. aqul. Hay que enfatlzar que e1 50-60 , de 10. pece. para 
acuarios de ague dulce .on produeldos artlficialmente, mientre. 
que calt todo. 10. pece •• Invertebredo. marino. para ecuerl0. 
marinos .on co1.ctado~ en .u ambiente naturel (Ver refereneia. en 
Sadovy 1991). Todo. 10. organlsm08 que vlven en los arrecifes de 
coral tlenen una funeiOn eco10gica sumamente Importante, ya .ean 
10. que Ion usados en acuarlos 0 108 de importancia para 1a 
pesquerla. existe 0 no .olapamlento de 1a mlsma •• pecie en &mbas 

LABORATQRIO DE 
INVESTIGACIONES 

PESQUERAS 

, 0 loa)66!.. Mill'" \I,tlon M.y'Qut'r, 'wt't10 1,(0 00 •• ' 

Ttl (l09111) lon' AX (I091111·ltlO 
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1n~u.trial. El mantenlmlento de parte del balance de 101 arrecl
fes ~a coral viena como relulta~o da 101 di.tlnto. role. eco16g1-
COl que ll.van • cabo 1. gran dlversida~ de e.pecle. pre.entes. 
Aunque hay .olapamlento intraespeciflco a interelpecifico on 
t~rmlnol de rola. acol6gico. dentro de 10. organl.mo. prelentea 
an loa arracife., hay mucha. grupoa que .e han e.peclalizado. 
Por ejemplo, 10. indlvlduoa perteneciente. a 1. familia Chaato
dontldaa ( pece. maripoaaa) aa caracterlsan por tener incluida en 
au dieta p61ipo. de coralea y poliquetol (gu.anol sarlno.). La 
familia Pomacanthidae (peca. lngele.), entre otra. coaa., ae 
allmentan de asponja. (Vicente, comunicac16n peraonal). Dentro 
de la famllia Bali.tidae, al peje puerco, Baliatea vetull, auy 
import ante en la pesqueril comercial, ae allmenta prlncipalmente 
de eri:os de mar y otro. invertebrados (Randall, 1983). Otro rol 
import ante que juegan alguna. de la. eapeciea de lae famlliaa 
Chaetodontidae y Pomacanthldae' (juvenilea) y la faml1ia Labridae 
(juveniles y adultoa) e. 1& de' remover ectoparAsitoa a mucha. 
otras especies talea como loa meros (familia Serranidae), 10. 
cuales .on clave. para 1& peaqueria comercial.En otraa palabraa, 
todol loa organi.mo. perteneclentes a 10 •• rrecifea de coral 
partlc1pan de una forma u otra en 1a cadena de alimentoa influen
ciando de forma directa 0 indirecta a todoa loa extremo. de la 
pirAmida de alimento, desde el pl~cton hasta loa carnivoroa 
prlmar10a. Hay qua aclarar que aunque no hay eatudioa de todaa 
las d1ferentes especiea de invertebrados y pecea de arrecifes de 
coral, ae puede inferlr de las especies estudladaa, y de princi
plos ecol6glcoa generala., que no exlate lndependencl& entre 81 
ambiente pe16g1co (plancton) y el fondo (bento.), alno que ae 
influencian mutuamanta y aparecen combinadaa on un aiatema de 
orden superior (Hargalef, 1980). 

Otro aspecto de preocupaciOn e. 10 que podria .ign1flcar la 
remocl0n de juvenilea de loa aqui llamado. pecea da acuario con 
respecto al balance de loa arrecifes de coral. Saaado an el 
1nforme e.crito por la Dra. Sadovy (1991), al 70' del total de 
peces de acuarl0 con mAa alta,demanda elta conltltuido por 
ind1vlduoa perteneclentaa • lal famillaa Grammida., Opi.tog
nathldae, Pomacanthldae, Chaetodontidae (Pec •• Harlpoaaa), 
Pomacantrldae (Damicelaa) Holocentrldae, Slennildae, Labrldae y 
~allltldaa. Loa indlvlduo. capturado. tlenBn un tamafto que varia 
de 3.5 a 13 em ae~ la especie. La gran mayor!a 4a 10. organ1.
mo •• on colBctadoa en atapaa juveni1el, ya qua 10. colorea aon 
mAl Intenao~ y por en~a mAa l1amativos para .1 mercado de acua
~ioa. Ya que aa conoca poco aobre 10. tamaftoa de madurez .exual 

~ d. loa pecaa utl11zadoa para acuariol marlno., axi.tlria un 
~ ~leago potencial 4B afactar aatal poblacionel y al arrecifa como 
'tel. Cuando •• babla en t'rm1nol de peaqueria com.rcial, .abemol 
1a Importanc1a que tian. a1 avltar remover individuol juvenl1es. 
EltO', al no reproduclrl., no aportan progeni. y por 10 tanto la 
elpecl. podria pe11grar. Eat. m11mo prInclpio debe aer apllcado 
• 101 orgen1.moa aqui 11amados invertebrados y peces de arreclfe 
Para acuario, ya que loa erreclfel de coral sa caracter1zan por 
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contener una gran diversidad de .speciea pero eon baja densidad. 
Esto e. clave ya que 1mp1lca que 1a remociOn de peces d. arrecife 
aunque parezca minima podria afectar .1 balance de los arreclf •• 
de coral. 

Otra forma en que podria afectarse a1 delicado balance de 
los errecifea de coral .a 1a eztraccl0n .elective de alguna. 
especies. Ya que no todaa 1ae a.pecie. de pecea a invertebrados 
de arrecifes do coral Uenen valor econOmieo, pol1r1a ocurrir 
~onopollzaciOn del.hAbitat por parte de alguna de 1a. especiea 
con poea 0 nlnguna demanda. Un ajemp10 raal que h. obaervado en 
diltintoa arreclfe., aapecialmente en el 6rea de 1a Parguera, ha 
.sido 1a dhminucI0n dramAtica de .specioa de la fuUia Pomacan
thidae, talea como; Pomacanthus .rcuatu" P.peru y Holacanthus 
cilieria. En a1 6rea de PiftoneB, en Loiza y en laa playa. de el 
Condado, en San Juan, pr6cticamente no .e encuentran H. clliari. 
'I f. paru que eran abundante. hace unos &fto. atr6.. H. notado 10 
mismo en e1 6rea de Bajura an Isabela,- &ftadlando a 10. ya lllencio
nados, el peje puerco, Balistes vetula. En La Parguera, a la vez 
que ae notO el decenso de las especies mencionadaa se note el 
dramAtico aumento de alguna •• species de la famIlia Pomacen
tridae, tales como Eupomacentrue fuscus. Las .specie. pertene
ciente. a la familLa Pomacentridae .e caracterizan por .er muy 
agresivas y territoriale. y no tienen demanda real como pecea -
para acuario. Una posible explicaciOn para la al:a y diaminucl0n 
marcada de estas especies podrla aer la monopoli:aciOn come . 
resultado de la extraccI0n .electiva. Obviamente, la monopoli:a
CiOn, no importa de que especie, serla detrimental para al 
balance de loa arrecif.s. 

Un planteamlentoexpuesto en la vi.ta publica celebrada en 
La Parguera, fue e1 de coleetar en ciertas 6rea. por un tiempo y 
luego esperar un perlodo razonable sin colectar para que •• 
reestablezea el 6rea antes de volver a colectar. La teoria 
envuelta en est. p1anteam1ento, a mi entender, .e queda en el 
papel. La loglstica que envolver1a dlcho planteam1ento .a 
improbable ya que aeria muy dIfic1l determinar cuando y donde ae 
podria colectar. PrActicamente habrla que pensar en dividir los 
arreclfea y 6reas concernientee entre los dlferentes colector •• 
para ev1tar 1a .obreezp1otaciOn. E1 .nten~imlanto, 1a comunica
CiOn, 1a conclenc1a ambiental 'I .1 deseo ~. compartir que ten
drian que desarrollar toda. 1a. personas .nvuelta. serla muy 
comp1icado y poco funcional. Habria mayores comp1lcacione., 
euando personas y/o compaftia. de fuera de Puerto Rico •• Intere
laran en este mercado. Esto •• muy po.1ble ya qua en Florida. 
Estado en que esta industria •• ta avanzada, 1aa reatrlccionea han 
aumentado dram6tlcamenta (Sadovy, 1991). Por otro lado, e1 6rea 
donde .e han exp1otal1o mAs los pace. e invertebradoa eon propOll
toa para acuarl0. marinos e. en la8 Fi11plna.. SegUn Ralph 
Turlngham, bi010go marino de la Universldal1 da 1a. Fi11p1naa, 1a 
explotac10n de los peees para acuarl0. ha sido detrimental para 
los arrec!fes locale.. En comparac10n eon a1 tamafto y la dlver-
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sidad marina de lal Filip1nal, Puerto Rico al mucho menor an 
&mbas. No obstante, aatoeerrores ajenol podr1an ler vivo 
ejemplo del futuro de nueltros arrecifes de coral. 

La med1da nUmlro dOl del documento lobra 1, Enm1enda 2 al -
Reglamento del Plan de Hanajo para los Pecel da Arracife da Agual 
Someras que propone proh1b1r la captura de pacal para acuariol 
con equ1po que no aea redea da mane y equ1po da aucciOn, .1 de 
1mportanc1a fundamental. EI da conocimiento general que al UIO 
de otras artel de pesca talea como la atarralla, traamallo, 
mallorq1n, nasal y productoa qu1micoa causan dano tanto al 
h6bitat como al recur.o. Otrol tipol de radaa, como al meatrado 
en las vistas publicas celebradas en La 'arguera contienen 
potalas de plomOI en la parta inferior, liendo este 11 Iztremo 
que hace contacto con al lubstrato. Eltal potalas tienden a 
romper coralel y otrol t1pol de lubstratos, ademas de revolver el 
Iondo que causar1a ledimentac10n que afectar1a a los coralaa 
cercanos. Estas observacionea aon basadas en m1 ezperlencia 
personal cuando utiliz6 este tlpo de redes en investigacionel 
clentificas cuando fui estudiante del Departamento da Ciencial 
Marinas en el Recinto Un1versitario de MayagUez. La restricciOn 
de utilizar aOlo redel de mano y equipo de lucciOn av1tar1a este 
tipo de problema y a la misma vez controlar1a al nUmero de . 
1ndiv1duos capturadol diariamente siendo una pelea mal jUlta para 
el recurlo y el hAbitat. La importancia de proteger corales y 
ctros tipol de aubstratol .a basa en que lamayorla de las 
aspecles de peces e invertebrados marinos utilizado. para acua
riol viven asociados a altol utl1iz6ndolo. entrl otras COlal, 
como refugios. Numerosos estudios han demostrado que muchas 
especies de peces de arrecifa de coral tienen preferencia por 
ciertos tlpos de substratol y otros aspectos relacionadol a los 
arrecifes de coral (Sale, 1969; Williams and Sale, 1981; Shulman 
et al., 1983; Sale et aI, 1984; Shulman, 1984, 1985; Victor, 
1986). Por otro lado, raclutas de algunas especia. de peces de 
errecife, tienen preferenciaa por lubstratos que contengan 
1ndividuos de au misma aspecie irrespectivamenta del tipo de 
substrato (Sweatman, 1983, 1985, 1988; Sweatman' John, 1990; 
Tacher, 1991). Por 10 tanto, la remociOn de individuoa de 
algunas especies marinas podrla aar tan danino como alterar al 
.ubatrato para otraa. 

MAa contundente que 10. problema; antariormante ezpuestoa, 
•• 1a reciente evidencia cientlfica de qua 101 arracifes de coral 
no aon ailtemal eatable. ni predecibles como .e craia, 11no que 
eon inestable. a impredecible. rigi6ndose por un ai.tema de 
zeclutamiento de juvenile. al azar 0 de lotarla. Eata modelo ha 
aido azpuesto y defendido por autoridade. en II campo de las 
Ciencia. en diferentea 1nveatigaciones ( Sala and Dybdahl, 1975; 
Sale, 1977, 1979, 1980: Talbot at al,1978; William., 1980). Eate 
modelo ecolOgico concluya que ea improbable que encontremoa lal 
~1smas especies en un milmo lugar 11empre. Las implicaciones de 
~ste modelo para nuestro propOsito en el presente es fundamental. 
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Debi~o a ~'e e.ta data clant1fica reclente concluye que el 
reclutamiento de juvenile • • e ba.a en un patrOn a1 alar, no e. 
posible a.egurar que 1a e.pecie coleetada y reemplaza~a .ean 11 
m1.ma. Por 10 tanto, el funcionamlento de programa. ~e colecc10n 
control ada no neceaarlamente funclonar1an. 

Toda 11 informaciOn ezpuelta anteriormente eatab1eee, a ml 
entender, que .s eztremadamente important. eztan~er 81 Plan de 
Hanejo ala. e.pecles anvueltaa an el mercado de acuarioa meri
no •• E.ta, debe aer complementaria 8 18 urgente implementecl0n de 
estudio, de la biolog1a de 1aa especieaaxtra1daa en eata indu.
tria. Tambltn ea de orden priorltarlo eatu~loa que evalOen e1 
efecto que tlene la remoel0n de e.ta. e.pecies en loa arrecife. 
de coral como hAbitat ecolOgico. 

La lncertidumbre de la magnltud del efecto negativo de eata 
creciente lndu.tria e nue.troa errecife. de coral axige la 
implantaciOn de refugloa marino. (Areas especlale. en donde ae 
prohiba la eztracciOn de orgeni.mo. totalmente). La neee.lda~ de 
establecer arrecife. de coral como refugioa aa qulzAa le On1ca 
forma.de protegerloa. Eata madida es quizAs 1a major alternativa 
a1 queremos proteger y con.ervar un recurso ten valloso a impor
tante como 10 8S el arrecife de coral y 101 argenl.mo. a.oclados 
a 61. 

Espero que •• to. comentarl0' seen de utllldad al imple
mentarse las determinaciones finales sobre 1al medlda. propues
tal. 

Atentamente, 

~-U-"/ 
~arlo Tacher 

Especlallsta en Recurlo. Naturales I 
Laboratorio de Investigaelones Pelqueras 
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77th Council Meet1ng 

Unofficial Translation 

D[P~RTM[hT OF N~TURAL RESDURCES 
Fisheries Research Laboratory \ 

The present letter offers comments in relation to the fishes fer 
marine aquarium, proposed to be protected in the Second Amen~~e~t 
of the Shallow Water Reef Fish. The comments observed here are fer 
information purposes and not necessarily the Department of Natural • 
Resources official point of view. 

The wording used in the document that proposes measures for t~e 
Second Amendment to the Shallow Water Reef Fishes Management Pla~ 
for Puerto Rico and the U.S. Virgin Islands, is the first poin~ 
that worries me. To my knowledge, the wording used in the 
dOC'.lment, "fishes for marine aquarium and shallow water ree! 
fishes", divides them in terms of their ecologic functions. 

This could create prejudice as to the ecological importance of tr.e 
herewith called aquarium fishes in the coral reefs. The terr., 
aquarium fishes could be interpreted as a totally aesthetic ter~, 
and people with little or no knowledge on this could mistake 
aquarium fishes with ornamental fishes, like the gold!isr. 
(Carassius auratus), for example. This could affect the evaluatic~ 
cf measures like the ones hereby presented. It has to be 
er..phasized that 50 to 60% of the fishes for fresh water aquari'..l.~.s 
are artificially harvested, whereas almost all marine invertebrates 
ar:d fishes used for aquariums are collected from their natural 
r.apitat. (See references from Sadovy, 1991). All organisms that 
live in the coral reefs have a very important ecological function, 
~r.ether they are fished for aquariums or for co~~ercial purposes. 

All the organism that live in the coral reef have their e'~'~ 
ir..pertant ecological functions. For example, individuals tr.a ':. 
beler:g to the Chaetodontidae family (butterfly fishes), feed fro~ 
ceral polyps and marine polychaetes. The Pomacanthide fa.mily 
(ar:gel fishes) feed from sponges, among other things (Vicente, 
Ce:::unicaci6n Personal). The triggerfish, Balistes betula, that 
belong to the Balistidae fa.l'nily, and which is of commercial 
importance, feeds from sea urchins and other invertebrates 
(Randall, 1983). Other sp~cies that belong to the Chaetodontidae, 
Pomacanthidae (juveniles) and the Labridae (adults and juveniles) 
fa~ilies, remove ectoparasites from other species like the groupers 
(Serranidae family), which a.re very important to the commercial 
fishery. In other words, all the organisms that belong to the 
coral reef are very important to the reef. 

AnotheI aspect of concern is the effects, caused by the removal of 
juveniles of aquarium fishes, on the coral reef. Based on the 
written study by Dr. Sadovy (1991), 70% of the fishes that are 
caught for aquarium fish belong to the Grammidae, Opistognathidae, 
Pomacanthidae, Chaetidontitae, Pomacentridae, Holocentridae, 
Blenniidae, Labridae and Balistidae. The size of the individuals 
captured range from 3.5 to 13 cm, depending on the specie. The 
great majority of the species collected are juveniles, this is 
because at this stage their colors are more brilliant and this 
makes them more appealing to the market. Talking in terms 0: 
commercial fishery, it is well knewn the importance of not catching 
juvenile fishes in order to let the specie reproduce. I believe 
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this same principle should be applied to the invertebrate or9anis~s 
and reef fishes for aquariums. Even the minimum removal ~f reef 
fishes could affect the balance of the coral reef. 

Another way in Which the delicate balance of the coral reef co~lc 
be affected 1s by the selective extraction of some species. Give~ 
that not all invertebrates and fishes in the coral reef have 
commercial value, a monopoly of the habitat by another specie of 
little or no demand, could occur. A very qood example, observe: 
in various reefs, especially in the Parguera area, .is the drarna~ic 
decrease of species that belonq to the Pomacanthidae family, suc~ 
as: Pomacanthus arcuatus, P.paru and Holacanthus ciliar1s. In the 
Pinones area, Loiza and the Condado Beach area in San Juan, the H. 
ciliaris and the ~ paru, who were abundant a few years a90, ca? 
not practically be found. The same problem has been observed i~ 
the Bajura area, in Isabela, adding the triggerfish, Balistes 
vetula. to the fishes previous ly mentioned. In Parquera. c •• 
increase on some other species belonging to the Pomacentricae 
fa~ily have been Observed at the sarne time other species belongi~; 
to the families previously mentioned are decreasing. 

A statement exposed at the public hearings held in La Parguera. was 
to collect in some areas for a period of time and then s~:::;:: 
collecting for some other reasonable time to qive the area t::e 
opportunity to recover. I believe it would be very difficult ~::: 
determine when and were the collection could take place. The:e 
would be further complications if companies from outside the isla~= 
became interested in this market. which is very possible since in 
Flor ida. were this market have dramatically increased (5a::::'."/ 
1991) • 

The second measure of the document, that proposes to prohibit t~e 
harvest of aquarium fishes with any other gear but hand net an: 
slurp guns, is very important. The use of other gear such as: 
tramme 1 nets, casting nets, Cjjillnets, and quimical solutions, a~ong 
others, are very harmful either to the resource as much as the 
habitat. Other types of nets with lead weights, like the ones 
shown at the public hearinq, can even harm the substrate and cause 
sedimentation that would affect the coral reef. These observations 
area based on my scientific experience when I was a student of the 
Marine Sciences Department of the University of Puerto Rico, in 
Mayagu(!z. The qear restrictions would control the number of 
individuals captured daily makinq it more even to the species and 
the habitat. The importance of protecting the coral reef and other 
types of substrates is because the majority of the fish species and 
marine invertebrates that are removed for aquarium are associated 
to the coral reef and use it as their shelter. In conclusion, the 
removal of individuals of other marine species could be harmful to 
the coral reef system. 

More overwhelming than the previously exposed problems, is the 
recent scientific evidence that the coral reefs are not stable 
systems, but unpredictable and unstable. ruled by a system thadt 
reclute juveniles at random. This r:lcdel has been exposed an 
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defended by authorities in this field with a nur.~er c: 
investigations (Sale and Dybdahl, 1975;p Sale, 1977, 1979, 19a:;, 
Talbot et al, 1978, Williams, 1980). This ecological mc::!e: 
concludes that it is improvable that we find the same species a: 4 
the same place always. The implications of this model for c'';, 
present purpose is fundamental. 

Given that this recent scientific data concludes that t~~ 
recruitment of juveniles is based on a pattern at random, it is n:t 
possible to assure that the collected and the replaced species ce 4 
the same. That is the reason why the controlled collect::~. 
programs would probably not work. 

~ll the information previously exposed establishes, to . J 

knowledge, that it is extremely important to extend the Manage:r.e~.: 
Plans to the all the species involved in the marine aquar: .. ..:..
market .. It is also of· utmost importance to make studies t: 
evaluate the effect that the removal of these species may cause t: 
the ecological habitat of the coral reef • 

l'(ar ine refuges should be established due to skepticism or. ::-.e 
reagnitudes of negative effects that this growing industry can ca~se 
to the coral reefs. The need to establish coral reefs as re!~;es 
is probably the only way to protect them. This measure may be t~e 
best alternative if we want to protect such a valuable ar.: 
important resource and the organisms associated to it. 

I hcpe this comments are useful to the implementation of the L:-.a: 
determinations of these proposed measures . 

'S;cnec) Mario Tacher 
~a:ural ResourceshSeecialist FlSnenes Researc aooratory 
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1. Trasfondo genera 1 

£1 estado de salud de las comunldades costar.eras en Pue:to 

F~ec. partlcu1armente. los AIrecifes de cpral. praderas de hlerbas 

~=~nas y humedales. al l~~al que sus p~squer1as asociadas. se ha 

rle:erlorado e!1 gran medida en alios reClentes De acuerdo a 

Appelcorn et a1 (1992). en los pasados trece alios. les 

rlesenb~rcos de peces de fonda de todas las espeoles han disILinu1do 

tie 2.~:2 tC!1eladas metrlcas (till) en el !979 a s610 519 tm en 1998, 

__ q~e represec:a uca dra~Atlca reduccloC de 78% Por otro lado, 

~: ':::eser.:::'~r::,o de p~rgos (LutJan:dae i se reduJo durar.te 1.'1 mls::tc 

Fer.:.oeo ee t.:.et:lpo ee 340 a so:o ::: t:T., :0 S·Je representa una 

Este nes sug.:.ere S·.!e 1.'1 evento 0 cOIT.b.:.nao;,c!1 de 

~ventcs que han causadc es:a d':'Sr.::':'CU010C son bAslcar.::ente siIL11ares 

£ •. -:e=:::.:.nos prcpore.:.onales a1 co~parar lcs datos de todas las 

111 =e;r.:la=~cn 0 ceeldas de mane: 0 en :a pesca de peces de 

·Ju.re=~:es no debe lllL.:.tarse. Sln e:r.bargo, un.:.camente a peces de 

~~?Crtancla cccerelal a11menticia TaIT.blen debe lnclu1r las decAs 

!!Specles. lncluyendo aquellas de impcrtancia para 1.'1 mercado de 

les l!lcullrios Il est~blecimiento de medldas regulatorlas rApidas 

~s muy lmportante tamb16n en 1.'1 caso de los invertebrados ~rinos. 

~crales y en los arreclfes de coral y s:ste!T~S asociados, ya que 

-t!D a~os reClentes se han reportlldo c~da vez mAs y mAs eventos 

::t:la!::lVOS co:no Illortandades de erlZOS, peces. pel1canos, delflnes, 

~lanquea:niento de corales. etc. Ver a ~::::ar.::s y Bunkley-WilllalLs 

" 



(1990) para una r@v1S10n d@tallada 

.0caSlon@s a f@nOmenos nllturlll@s y @n otras c fcctor@s cntropo

g~:llCCS han contrlbuldo a la d@gradac.lOn d@ las comun1dad@s 

car:.nas troplcal@s Los arrec.lfes de ccral y otros sistulas 
~.. . .... . . ~.-. 

asoc.lados (eJ 

hUDI .. dal@s, etc. r@qui@ren una proteccico como ecoslstemas 

.lotegrlldos. dond@ el eoflls.ls no s.ell 1::o1cilmente en esp@c1es 

part1cular@s. Sl no en la protecc.l::>n de 2a biodiversidad @c 

ge~eral. las cad@cas al.lm@ntarllls y de :cs proc@sos funcionales de 

:cs @ccslSte:r.as· (@J fluJo de energia. ::u:o de outrlentes, flu)o 

9'e~~t:cc. etc ) 

A cont:r.uaclOn. soltetecos a:gu~.os cc:r.e~tar10S esp@clflCOS 

para. ?eces de Arreclfe de Ag"Jas So:r.eriH e~ Puerto P.l.CO e Islas 

V:rgenes ~~er.l.ca~as 

l1. ExportaciOn de organismoB en el mercado de acuarios. 

De acuerdo a Slldovy (1991), er. Puerto Rico se colectaron 

entre 1990 y 1991 sobre 155 especies :rArlnas (identif.l.clldas) para 

el m@rcado de acuarios, de las cual@s 104 fu@ron peces. Unas 83 

esp@cies de peces y cerca de unas 25 espec~es de invertebrados se 

exportaron. Cabe se~alar que sOlamente en este mercado el valor 

estet.lCO es el .lltportante. Por tal ::a:cn, aquellos peces que 

Sufran del r.l.gor del estres causado po:: e! caneJo 1m peceras y 

estanques (e; d@coloracion, enfermedac. :.!Icerac.l.ones 0 heridas. 
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~tc : s~~ desc~rt~dos Basandoncs e~ los estim~dos de mortaildad 

!:uc:~~n:es entre 10 y 20% del tot~l de c~ptur~s (Sadovy, 1991) Y 

e~ ~os d~tos de exportaci6n a traves del aeropuerto lnternaC10na! 

Lu~s ~J~ez Har!n durante 1990.y 1991 (160,104 organls~os), tenemos 

que el teta: de crganlsmos ~rlnos extra1do~ de los arreclfe! par~ 

eXF0rtac16n s61a:nente (sumando la mortalidad) totahzaron e~ae 

176, i"':4 a 192,645 A estas citras hay que ai\adir aque120s 

muertos durante los procesos de captura. 

cC;'lse=·.·~d::>ral:le~te otro 10%, 10 q',)e :levar1a a un estl:tado de ur.O! 

~O: .. ?15 r,ll:al::ne~te. 51 se ar.ad:erar. las cl:ras de expcrta:::ior. ~ 

traves ::!e otrcs aercF.te::tos (e: A;--:a::!llla). e1 cor::eo feder~ 1 l' 

cc:r.F~:::'~.! F=:..vacas (e: UPS). asl ecce el ;:nercaco loc~:. 'r:~s 

:as ::=r:a:1daces ascc~adas. este total p'')do IO~y l:::e!"l r.abe: 

a:ca~=adc de 400,000 a 500,000 crga~ls~os 

~~a de las espe:::les de peces ::nAs afectadas es G::a~=a ::re:; 

,~ ... ,,= .. "";ae) ,,""' __ • _ .... w cor. U!"la exportaclon estl::r.ada e:1 11.124 o::gar.lsmos 

Is:e Fe: no o'5ola:r.ente es herc:::so po.:: su c01oraclcr. acar~l:c 

brilla:.te y v1cle:a. 0'51 no que. ademas de ser pbnct1vo::o. esta 

~o'5pecle o'5e al1menta tamblen de ectoparasltco'5 de otras especles de 

peces En ctras palabras. su remoci6n puede tener lIOpactos 

adversos er. lA saliJd general de 1a lctlofauna arreclfal. 

POsibleDente generando un desba1ance eco16gico en el arreclfe 

:r.1plcaDente, se utiliza quinaldlna para su captura. la cual 

resultA detrimental para otras especles en el arrec1fe. 

l'ArtlC:J:armente, para los lnvertel::rados sesl1es (eJ 

anemo~AS. zoantldo5, etc,), 

corales. 

3 

1 

r 



... 

Otro grupe altamente explotado son los peces Angeles 

(?eQaCanthloae), con unos 2,907 lndividuos exportados entre 1990 y 

1991 (SadoV)', 1991) Este grupo se ha convertldo en uno muy raro 

e~ :tuchcs de nuestros arreclfes (observaciones personale!). lOI; 

:\:ven:.les de POQacacthys paru se han cbservado "llmplandc" los 

::Ilentes de aguJones (Belonnldae). 

l!.:'lgeles se ahrnen~a:'l de esponJas 

los adultos de muchos peces 

£1 remover un organismo que 

centre:e :'latura:mente las poblaclones de espo:'lJas en el arrec:.!e 

pedria res'Jltar en un desbalance en las peblaclones naturales de 

es:as, :0 cl:al p::lt:r:a resultar er. un sobrecrecimlento de los 

ccr!:es 

A:hc:.cr.a:cer,te, otras espec:.es explotadas por este rnercado 

:,,::c:l:yen al labrldo ?::>rhacys nfq, el cabeza azul ThalHsopa 

de vlta: lcportancia ecologlca para 1a lct:.cfauna 

arreclfa: en sus estapas Juvenlles ya que tambien se allmenta de 

ectoparasltos· de peces. los g6bioos se consideran unos de los 

prlncipales llrnpiaderes de parAsitos en el arreeife, Su captura 

con qulmieos puede impllcar 111 degradaclOn 0 destrucciOn de 

corales rnasives (P1'p10riO spp ) 0 espon)as donde usualmente 

habltan estas especies. 

Otros grupos lncluyen los tiburones y mantarayas, especies 

que requleren grandes espaclos y movimlento constante Ademas, se 

explotan grupos de importancla allrnentlcia como los loros 
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IScarlOlle). rleros (Serranidae) y peJepuercos (Blllistidlle), en~re 

otros De 19u1ll forma. 5e expcrtlln sobre 55 especies de 1nver~e-

brao;:,s i:1cluyendo corllles. anemonas, corallmorfos. espon)as. 

gusancs. cr:JStllceos. moluscos y equinodermo! (Sadovy, 1991). Al 

:lgual que dlversas espec1es de algas marinas-

En Puerto R1CO han desaparec1do muchas espec1es de peces e 

~nvertebrad;:,s de localldades costaneras. partlculArmente, en aguas 

£1 pesclldor hoy dia t le:le q'Je moverse a aguas 011 5 

prc!undas y re:1radas de 1a costll para cbtener la pesca q'Je e:l e: 

Es:= p'Jede ser el res'.Jl:ado de un 

Sl1". n:.:=:e:;:, de :actcres cornc 

::les:r:;cc:;:':l de r.a!::ltAc'.Jlos na:u:ll:es. sobrepesca. fac:cres 

:111:1;rll:e5. e-- E:l muchos IlrreCl:es dear10radcs tllc!:::!!r. se 

puede:l ;:,bservar ~reducclones c desIlpar1c1ones de especles 

-elO:e:lca:ce:lte lmpcrta:'ltes (cbservllcl=r.es persona:es) 

?res':~:l ce pes:a :cn SlJsta!'lClaS ::p':l:J'.:.cas como' la qUlnald::'Il. 

·Poter.c:.e -, gasc::'ina, forrnaldeh:i.dc y c:oro, entre otras, sobre 

-espec.:.e5 q-Je _ eJercen un control eco:cg1co clave en el arreclfe 

leJ _ ::'l:cpladnes de parAsitos, espc:'J!voros 0 herbivoros) es 

:lnnecesllrill Y SUInalDente da~ina_ Muchas de las especles exportadas 

lien etapas juveniles de especies de 1cportanclll al1ment1cla. 

etIas. sen muy raras en e1 arrecife. altalDente especiallzadas 0 

peseen raz;:,neS de ereeimiento Y lDa:bre:: sexual muy lentas La 

oenservllcl::ln de este reeurse es vltal porque representa una 

.i~portante parte {isiea y funeior:al del arrecife. cuyo valor 

ecolOg1ce. pesquero. fa.rmacolOg1co y turlst1co es 1ncaleulable 

s 
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En cuanto a 1a.s "rocas Vlvas" ("hve rocks"). el impacto de 

su explotaclon puede ser detrlmental a la integridad arrecifal por 

diversas razones. algunas de el1as discutldas por e1 Proyecto 

RI'efkf'eper (1991) Y enumeradas adelante conjuntamente a otras 

llstadas a contlnuaClon: 

1 Las rocas Vlvas son e1 habitaculo natural de un sin numero de 

espe::les. :1.:r.clor.ando cor:m area de prcteccl::>n y al::'!l'lentacl~r. 

:;"'heate:l. :969) 

2 5u re:r.OC1::>r. puede alterar :;'a sal>ld arrecl!al (Causey. 1989) y 

51.: eccleg!a :lat1.:ra: 

, 51.: reoeClon alterara las cader.as al:oentarlas en el arrec:fe 

oed:ante :a reocc:cn de prod1.:ctcres pr:mar:cs y d:verses 

cc:-.s1.:o1dores prloarios y secundarl05 (Wheaton. 1989). M1.:cncs 

de estes ccnsum:deres sen peque50s lnvertebrados. es1abenes 

lntermedlOS en 1a red alimentarla entre los producteres y 

eonsuo:dores mayores como los peoes y el hombre. 

4. Las "rooaa vivas" aostienen el crecimlento de una alta 

cantldad de algas filamentosas y algas endol1ticas. los 

prlnclpales eontrlbuyentes a la produetlvidad prlmaria 

arreelfal Su remoeiOn afeetara adversamente la produetividad 

prlmarla natural (Wheaton. 1989) . 
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5 lZI rel:lOOlOn de "rooas vlvas" puede envolver la remoc.:.On 

:nadvertlda de corales (e] S;derastrea spp • [aV1Q :raquQ. 

DlcbccoeOla stokeSll) 0 de larvas reCl~n establecldas lZI 

recoclOn de ccrales esta prohlblda por ley, 

lZIs 'rocas Vlvas" ta:nb.:.~n lncluyen otros lnvertebrados 

.5~Slles como an~monas. hidroides. corallmorfos y esponJas 

L~ eXF1~~a=icn co~erolal para e~ ~ercad~ de acuarios de es~~s 

;:~?cs debe ser prchlda 

1a depcs:c:cn de carbonate de ca:c:c en el arrec.:.!e es un 

!encneno s~~anente le~:c. per :c s~e su eXFlc~aclon. a :rave5 

de 1a recoc.:.On de "rccas v:vas 'e: carrlcoche). superara 

desprcpore.:.ona:mente su rencvac:cn natural Por tal razcn, 

es .:.naproplado ccns.:.derar este recurso como uno renovab:e 

, ... d . ~...., ~ 
~~ reccc.:.~n e rocas v:vas a •. era e. re.leVe vert:ca. y 

cccpleJldad estructural del arreclfe (Causey. 1999). as! co~c 

su calldad (Bohnsack. 1990) 

F.emover :fragmentos de eorales m'Jer~os (carrlcoche) ellclnarla 

el habltaculo natural de un gran numero de invertebrados 

crlpticoa (ej, equlnodermoa. gusanos. crustAceos) y peces. 

10. La remociOn de "roeas vivas" p.;e::le contribuir a aumentar las 

razones de bloeroslOn y er0510n f:slca y quilDlca del 

arreclfe. asi como la erOS10n ccstanera 
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11 L~ regeneraclOn de muchos de los lnvertebrados removldos es 

r:n.;y lenta en muchos upos de "rocas vJ.vas", por 10 que su 

explotaclOn puede J.mpllcar una reducciOn 0 desaparlclOn local 

de Clerta5 especles 

:2 La re!:lCClOn de "rocas vlvas" equJ.vale a fragmentar e~ 

eccslstema arrec::al, a destrulr nJ.chos escologJ.cos, en 

CC~Slones, muy estrechos y especJ.allzados, y a reduclr la 

hetercgene:dad espacal (Peters, 1990) Y la dlversldad de 

:l La rencc:cn de 'rcc~s v;vas ccntr:b~ye a la degradac:cn de 

:cs arrec:fes N~estrcs arreclfes de coral no necesltan de 

Esto~ 

re~~:eren acc:ones correctlvas. 

::'4 La re:r.O::lor: de "rocas vivas" equlvale a re:toc:on pseudo-Ie;a: 

de ccra:es ya que estos son removldcs en etapas larvales 0 

:~venlles de foroa lnadvertlda. 

:'5. La deClSlon de prohlbJ.r la remocJ.on de rocas vJ.vas"· sOlo 

afectarla a un numero muy reducJ.do de personas, mlentras que 

su conservaciOn y preservaciOn slglnl:lcarA un benefJ.clo a la 

ecologla y sa1ud arrecJ.fa1, a 1a conservaClOn de 1a 

blodlversldad y al publlco en general 
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:r 1 r. ~ 1 :r.e r. t e , cabe cltar el borrador de las enmlendas 

propuestas al Plan. de ManeJo de Peces de Arreclfe (verslOn er. 

espa:'lcl), el cual lee textualmente en 1a paglna 4, parrafo 2", 

:!lnea 5 'Se desconocen los efectos ecologlcos que 1a remOC10n de 

peces puedan ocaSlonar E:n a1 eCoslstema arreclfal, ademas del 

e!e=to nCC1VO 0 de mor:andad que los qu1micos puedan ocas;onar a 

los peces e lnvertebrados asoclados a este habitat". AdeJ:las, ur. 

n'.l~ero slgnlf::.cat::.vo de las espe:=les explotadas ha reglstradc 

:rec::.e::te:::e:.te red'Jcciones poblaClcr.ales De acuerdo a Wheaton 

r:;S;;), las pol::lac::.ones de peces de arreclfe no p'Jeden sostene= 

lr.tecsa debldo en parte a S'.lS estrateg:as y c:e:cs 

1. erred\,; ct:. vcs 

llI. RecomeDdaciones de maneJO 

.A. Recomendaciones sobre 1a exp1otaciOn de especies de 

peces e invertebrados por el mercado de los acuarios 

, 

:! ?rc~:b:r la explotaciOn cemerclal para el mereade de aeuar:e. 

:cea: y extranjero de peees e lnvertebrados marlnos Este 
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:.ncluye la remOOlOn de "rooas Vlvas" ("llve rocks"). • 

2. Declarar dellto estatal y federal la remoclcn, poseslOn y 
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3 Estudlar l~ blologla y el comportamlento de todas las 

especles explotadas por el mercado de acuarios, incluyendo a1 

mencs factores como: su funclOn en lOB procesos del 

arreclfe, su blologia reproductlva, mdurez sexual, ecologla 

y allmentaclon, prevlo' a considerar elreestablecimlento de 

cualquler nlvel de explotaclon comerclal. 

4 Evaluar el estatus pob1aclonal de muchas de estas especles, 

part:cularmente, aque1las altamente especlallzadas, y 

determlnar 81 se requlere llstar alguna como especle rara. 

~~:nerable, amenazada 0 en pellgro de extlnclOn Creemos 

que puede eXlstlr un numero ccns:derab:e de especles 

expcrtadas en las categorias de raras, vulnerables c 

" ~stud:ar cual es el lmpactc de estas actlv:dades sobre :cs 

arrec::es de ccral y ccmunldades ccrallnas. prevlc a 

ccns:derar el reestableclmlento de cualquler nlvel de 

exp:otac1on comerclal M1entras se desconozca la ~nera en 

que se afecta el arreclfe con la remOClon de peces, 

lnvertebrAdos 0 "roCAS vlvas". debe restringirslI al min1mo. 0 

en 10 ponble prohibirse. 

6. Implantar un program de acuacultura de estas IIspecllIs como 

una posiblll medida de reintroducc10n de organismos removidos 

del arrecife. de mantenerse el mercado de forma controlada y 

hm1tada 
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., De rr~ntener un rnercado reducldo y contro1ado. debe prohlblrse 

Ia explotac16n de especles de peces 11mpladores de parAsitos. 

especla1istas (nlchos estrechos). especles raras. especles de 
. . . 

lmportancla alimenticia. esponJlvoros. coral1voros. especles 

pe:Aglcas 0 especles de gran taoano. a1 19ual que los 

':lnvertebrados seslles y las "rocas Vlvas" 

E De l'::la:'lte:ler un rnercado reducldo Y cC:luelado. deben 

reg~er:rse l:cenclas. llmltando e: n~mero de exportaderes. 

espec:es exp:ctadas. numero de cr;a:'l:smcs. areas de 

exp:ctac:cn. metodos de pesca ~prc~:b:e:'ldc las sustanclas 

[;r.;!J:l:cas). et c 

9 Se debe:'l reger:r lnformes mens~a:es scbre el mercado de 

expcrtac:c:'l y e: mercado local Esta ::'l:crmaclOn debe 

:nc:u:r taJ:lb:en dates scbre mcrta.ldad 

10 lnccrpcrar al plan de oaneJe para regular la pesca de peces 

de ~rreclfe el plan para regular la explotac16n de peces de 

~rr.eclfe e invertebrados en el merclIdo de los acuarios. 

Lste ~ltlmo (lnvertebrados) actualmente se consldera por 

separado en el plan de maneJo de cerales baJo preparaclOn 

~os planes conllevan. en ~ltlma ::'lstanCla. medldas de 

prctecclOn de los arreclfes como eceslstemas. Esto 

ellmlnarla la poslbllidad de cen:l:ctes. reduc~ria los 
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cestes de lrnplernentaciOn y garant1zarla una mayor integrac10n 

y protecclon al ecoslstema arrec1fal. 

11 Expandlr la unldad de maneJo del plan para cubrlr aguas 

prcfundas arreclfales (eJ. bordes de pla.taforca lnsular) 

:2 Establecer areas de maneJo adlclonales a Ja del Arreclfe 

Tourmal1ne. al menoa en los arrecifes de La Cordillera. Cayns 

:arlbe. La Parguera. Aguadllla. Isla de Mona. Vleques y La 

B. Recomendaciones 80bre la propuesta veda en la pe8ca 
del mero Epinephelus itajara. 

?rc~:~:r su pesca, no solarnente e~ las areas especla:es de 

na~e:c, S1 no en todo Puerto R:co Esta espeCle esta' 

actua:oente prcteglda en las Is:as V:rgenes Nerteaoerlcanas 

2 Eva:l.:ar su estatus poblaclcnal y deterolnar Sl se requlere 

:lstar como especle rara. vulnerable, arnenazada 0 en pel:gro 

Creemos que su estatus podrla estar entre 

amenazada 0 en pellgro de extlnclcn 

3. Estudur au blologla reproductlva, rnadurez sexual. ecologia 

y alimentaciOn. y posibilidad de acuacultura y reintroducclOn 

de ~uvenlles al arrecife para restaurar las poblaclones 

nlltura les . 



Pe~::=ar el mlsmo tlpo de estucilo con e1 mere guasa 

!r:0eor.rlu: merlo y e1 dlente de sable Myetrroprrc~ tlgrls, Y 

CO~Slderar el Clerre de areas de agregaclOn y desove. a1 

1De~os dura~te ,suo ~poca reproductiva 'entre diclembre y eneto 

C. Recomendaciones a1ternas relaoionadas a 1a propuesta 
restricci6n en .1 tamaao de 1011 orificios de'las nasas 
de pesca, 

: Nc ::m:tar mas alla de las restr:CClones actuales la 

!na;,: eoer u~ s:s t e:r.a de lnf or:r.a' 0 l6n sobre ~os ciese:nbarccs de 

pe,cadores con nasas y de llcenclas para la venta de peces y 

~r:sccs de arreclfes en general. 

!E:/l~le=er crlterlOS de seg~rld/ld de ldentlficaclCn y am~rre 

de n~sas a euerdas y boyas para reduelr la poslbllldad de 

perd:da de nasas durante mareJadas. 

Remover todas las nasas del agua durante eventos meteoro16-

gleos lntensos como tormentas y huracanes, 

3, Eva!uar la acuacultura como alternatlva para relntroduClr 

especies de lmportancia cornerclal a1 arreclfe y reestablecer 

las poblaelones naturales. 
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f Implement~r un prcgrama de arreclfes artlflclales con el 

cbJetlvo de proveer nuevos habitaculos para 1a recolonizaclOn 

de peces e lnvertebrados y revltallzar la pesca ccn nasa 0 

con otras artes 

~ Establecer reservas naturales 0 artificiales para el descve y 

.propagaclcn de especles de lmportancia comerclal 

E Desarrollar un slsteca de pesca rotando cada clerto tlempo 

las areas de pesca para eVltar la scbre-explotaclcn de los 

ba:lcos pesqueros Esto puede lnclulr 1a rotaclon de areas de 

pe~ca entre arrec~fes naturales y artlflc:a:es 

9 :cn~=olar 0 ellml~ar actlv:dades advers~s ~ 1a l~tegrldaci de 

lcs ecoslstecas carlncs como la ccntamlnaclon. eutrcflca-

c:en. destrucc:en de habltacu:cs naturales. ccnstrucClcn de 

mar:nas y rcmpec~as. dragados. sedlmentac:cn. caneJo 

desculdado de embarcaclones. pesca rec=ea~lva con arpc:l. us: 

recreatlvo lntenso. etc 

10 Conslderar slempre aquel1as alternatlvas menos adversas a lcs 

pescadores artesanales, especle en pellgro de extlnclcn en 

Puerto Rico De implementarse cualquier aOClcn en detrlmer.~o 

de estos, debe proveerse una alternatlva viable para reduclr 

o ellmlnar cualquier efecto adverso 

---_ .. _--
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Ch. Recomendacionell lIobre el establecimiento de refugios 
de arrecifell de coral. 

Establecer reservas mAr~nas para el desove. reproducc~cn y 

prcpagaclcn de especies de ~mportancla .comercla1 

2 Establecer reservas mArlnaS para 1a preservac:6n de los 

eCC~1~tpm~s arreclfa1es. 

J Estab:ecer reservas ~~rlnas para la ccnservaClcn y estudlo de 

:cs eCCslsteDas arreclfales 

Ccns:derar l~ deslgnaclcn de reservas en :os arrec:!es La , 
:crd:::era. La Ccnga. Caycs Car:te, de Huertos. La 

?ar~e=a. To~roa:lne e Isla de Mona 

?e:orzar :as a:ternatlvas de ~ane:c de corales y peces de 

arrec::e ~edlante 1a protecclor. :ntegral del ecoslstema y s~s 

procescs, e::olnando asi la pcs:b:e :opleDentaclcn de 

a~ternat:vas mas drastlcas (eJ vedas per:odlcas. 

prchlblclones de pesca. etc.). 

fl. lncorporar los planes de mAneJo de pesca de peces de 

arreclfes y de maneJo de corales para redUClr 0 elimlnar 1a 

poslbllidad de cualquier confllcto de rnanejo Esto reduclria 

~na vez mas los gastos de impleoentaclon. esfuerzos y maneJo 

1 5 
\ 
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D. Recolllendaciones sobre I!lspeciea exOtioas. 

S~st:tu:r la prohlblclOn de "la lntroducclOn no Ilutorluda. 

e!) el mar. de especles exOticas" por "prohlbu la lntroduc

elC!) en el mar de especles ex6tlcas", ellminllndo el "no 

lIutcr:zllda" 

E. Titulo del plan. 

::-Itec;:a= el pla~j de maneJo de cerales y el de pesoa de peoes 

de ~r!'ec.::e b;o el tltulo de 
. _. 

:" ... an de MllneJo paI!! A:r~c::es 

"''' ~- C:l:al y ?eces de Arrec::es de PJe:t::> i<::.cc e Islas Vager.es 

IV Re!erencias citadas 
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Echr,s/lci<. J 1990. 81010go de 1nvestlgac1cnes pesqueras, Adr.llnls
traC16n Atmosferica y Oceanlca Nac10nal (NOAA). ComunlcaclOn 
personal escrlta d1r1g1da a Albert C, Jones, NOAA, mayo, 
1990 

Causey, B 
Key, 
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1989 ManeJador del Santuarlo Harlno Nacional de Looe 
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APENDICE 1 

rr~b~Jo sobre ~rreclfes artlflClales· 
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ARRECIFES ARTII-'lCIAI.t:S. 
UNA ALTERNAl'JV It. PARA ELMEJORAMIENTO DEL 

AMBIENTE MARINO EN PUERTO RICO: 
. UNA REVISION CORTA 

Edwin A. H.rn'ndll n.l,ado 
Dt!pa.umfnloO de Blolorl .. Unlvlr.ldad d. »uer\.O !tIeD. Kio .. i.d ..... 

. IAonor AUc .. KodriluU 
llopanuoinla ".111010 ..... U.I • ...w.., dl ~ ....... ICi .. 

INTRODUCCION 

Uno de los problemas .mbientales en Puerto Rico que req\,iere mayor 
consideracion es ellCelerado deterioro de los .,recifes de COril. Los .,recifes pueden 
deteriorarse naturalmentt mediante procesos de bioerosion (Hutchings. 1986). Estos 
procesos pueden ineluir predacion por especies (oralivoras y destruction mediante 
perio~acion. Aunque estos procesos ocurren naturalmente en los .neclfes. podrian 
verse afeetados adversamentt debido.1 impaeto de aetividades humanas. De acuerdo 
.. Goen.ga (1986). existen diversos f.ctores .ntropogenlcos que .fecun 
.dversamentt el desarrollo y et mantenimiento de los .rrecifes COrllinos. Entre ellos 
Sf encuentran I. remosion de la apa vegetal en 1.5 lader.s de .Ias montal'las y en 
colinas cerc.l de la costa. to cu.1 c.lus.a un incremento en I. sedlmentacion y una 
posibleeutroficacion de las .guas costaneras •• feetando la transparencia del agua. 
Similar efeeto tienen los dr.gados de fondos marinos. Tamblen se observa la 
freeuente destruccion de eorales debido .1 trans ito 0 anelale de embartaciones y por 
praetic.ls militares. particularmente en I. costa este de Puerto Rico. Otros f.etores 
.dversos son las descargas de ptantas de tratamiento sanlt.rio. (ont.min.ntes 
industriales. descargas termales e incrementos en I. de posIcion de desperdicios 
solidos. particularmente plasticos (observaciones personales). 

Sin embargo. uno de los problemas mas importantes es la sobrepesea de 
espeeies de importanci. comercial en nuestros arreCifes costaneros. Esto ha diezmado 
I.s poblaciones de muchas de Ims hasta el punto de la desaparielon en vartas 
10c.ltidades de algunas tspecies (observaciones personales). Esta sobrepesea. en 
Oc.lsiones pod ria Clus.ar un desbalance ecologico en el arrecife que pod ria afeetar la 
composicion de especies en el sistema. posiblemente teniendo tambien efectos en la 
fazon de bioerosion. 
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En Il'IoS recientes, se ha propuesto la pesca de altura como unl alternat; ... a para 
la reduccion de la presion pe$q'uera sobre los Irre(ifes de (orll. a.. reahd.d es que esto 
no ha result.do. Sin embargo. el Gobierno no ha explorado seriamente I. 
implementacion de un programa de arrecifes artifici.les como un. altern.ti ....... i.ble 
p.ra mejorar el ambiente marino 'J reducir la presion de pes,a sobre los .rrecifes 
",tuTiles. De acuerdo a Stone (1982). existe eviden(ia que documentl el uso de 
Irrecifes artificiales en Japon de5de el siglo XVIII como una herrlmientl plrl mejorar 
ellmbiente marino e incrementarla concentracion de peces. 'I por ende la pesca A 
partir de la decada de 1930. los japoneses comienzan I explotar comereialmente con 
exito los arrecifes artificiales como fue,nte de pesca. En los Estados Unidos no eS 51 no 
hasta la dtc.da de 1950 que comienzan a fulizarse estu~ios sobre .rrecifes 
artificiales, ycomienzan a exploral"5e otros usos, no sola mente comereial. Hoy di., en 
muchos palses en vias de desarrollos seh. comenzado a explorar el uso de arreclfes 
Irtificiales como alternativa para aument.r la pesca 'I mejorar las condiciones de 
nutricion de las personas, 

Stone (19974) define un arrecife artificial como un. estructura "ech. con 
cbjetos naturales 0 artificiales colocados intencionalmente en atgun lugar del 
Imbiente marino. lunque tambien existen arrecifes artificiales en embalses (Moring 
et II .• 1989). Esto Ie hace con el proposito de mejorar las condiciones delambiente, 
prcpiciando un incremento en la concentracion de peces e in ... ertebrados en 
ambientes desprovistos de relieve natural con fondo irregular como 10 son los 
Irrecifes naturales, cuevas 0 fondos escabrosos. Bohnsack y Sutherland (198S) 

\ 

.clasifican 105 arrecifes artificiales en tres amplias categorias: arreCifes de fondo, de i 
agua y superficiales. Sin embargo. las plataformas petroleras pueden considerarse 

como unacuarta Cltegorla. ya .que son un agregador adeeuado de peces e I 
invertebrados (Dugas et al.. 1979; Mcintosh. 1981; Seaman, et al. 1989b). De .cuerdo . 
II Sonu 'J Grove (1985), para construir un arrecife artificial se requiere una certificatIon , 
cficial del Gobierno. Esta requiere que 105 arrecifes artificiales cumplan con uno, 
niveles oficiales de construction divididos en. tuatro grandes categori.s: dur.bilidad, 

segurid.d. funcionamiento 'I economia. 

A continuation presentamos .Igun.s de las alternatlvas p.ra la construcci6n de 
arrecifes artificiales 'J las ventajas 'J desventajas de cada una de elias. lambien, se 
discuten posibles localidades optimas p.ra este tipo de desarrolllo, asi como a(gunas 
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reeomendationes pa,,, rHlueir el imp acto d~ la erosion terrestre. contaminacion 'I 

destruccion de los arrecifes de coral costaneros. 

TIPOS DE ARRECIFES ARTJFJCIALES 

A trav~s de lOs itlos Ie ha utilizado una gran diversidad de materiales para 

construir arrecifes artificiales. Tomando en consideracion la enorme genera cion de 
desperdicios solidos en Puerto Rico hoy dll, la implementacion de un programa de 
arredfes artificiales podrla contribuir, en parte, a reducir la cantidad de ciertos tipos 
de desperdicios solidos depositados en los vertederos (ej. pednos ,de concreto, 
plasticos, neumaticos. metales, etc.) mediante su reutilizacion. 

EI modelo 'I mlteriales a implementarse dependeri del objetivo que se 
persigue. De lCuerdo a Stone (1978), entre los materiales usados comunmente se 
eneuentran /a chatarra de lutomoviles viejos y embafcaciones. sin embargo, IU vida 
util es relativamente coru debido Iia corrosion. En diverses estudios se ha evaluado 
la utilidad de otros materiales de construccion como tubos de Cltleria 'I pedazos de 
concreto de diversos tamatlas (Buckley 'I Hueckel, 1985; Clrlisle, 1982), 151 como 
bloques de concreto dada su 1.1ta durabilidad en ellmbiente marino y relatlvo b.jo 
costo (Davis. 1985; Randall, 1963, 1965; Risk. 1981). Carlisle (1962), Sheehy (1976), y 

Zahary 'I Hartman (1983) construyeron varios modelos de concreto de diversa 
geometria. Las ventajas de los modelos de concreto son su faeilidad de anelaje al 

fondo debido a su peso 'I su superlicie ispera que permite una mayor colonlzacion de 
algas marinas e invertebrados s~siles (Bailey·Broclc, 1989; Fiuhardinge y Bailey·Broek, 
1989). 

Davis et al ,'985), Feigenbarum et al. (1985), Grant et al. (19B2), Grove (1982) e 
Inverun y Bannerot (1984) construyeron unidades experimentales de roclS y 

per.aseos. materiales naturales, mientras que Downing et al. (1985). Feigembaum et 
.III. (1985). Spanier et II. (1985), Stone (1974. 1979) Y Walton (1982) construyeron 

diversos modelos experimentales con neumaticos de automoviles. La ventaja 
particular de los neumaticos es que permiten una gran diversidad de disenos y su 
duration en el ambiente marino es Clsi incalculable. Sin embargo, sus desventajas 

tst.4n en que requieren un anelaje adecuado, ya que son muy livianos. Por otro lado, 
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dt acutrdo a Fiuhardingt y Baile-Brock (1989). sv superiicie, al igual que la de otros '~ 
plasticos. tS muy sUaYt, reduciendo asi la coloniZAClon de invertebrados usiles. -:' 

Sato (1985), y Sonu y Grove (1985) prtstntan una buena descrlpciOn de los 
divtrsos modeles de acero, cromie y concreto reforudo de diversa geometrla y 

tamaflo utilindos exitosamentt en JapOn, rambiln se han utiliudo divtrsos tipos de 
polimeros pl~sticos como tl PVC. usando tn combinaciOn con bloquts dt concreto por 
Alevizon et .1. (1985) .. Recientementt, se h.n utiliZido blosques de ceniu 
compactld. y destchos dt carbon (Stone, 19B2; Woodhead, et .1., 1982). sin 
embargo, podrl. existir un posible rit'go • I. vida marina dtpendiendo dt la 
composiciOn de 1.5 cenizas compactad.s. De acuerdo a Bohnsack", Sutherland (198S), 
tambiln se han utilizado mezclas de concreto y polietileo, p14stico reforudo con fibra 
de vidrio y la electrode posiciOn de elementos encontrados naturalmente en elagua. 

Por OtTo lado, Feigenbaun et al. (1989), Gooding y Magnuson (1967). 
Matsumoto et al. (1981), Samples y Sproul (1985), y Workman et al. (1985), SamplH 'f 
Sproul (1985), y Workman et .1. (1985) enudiaron la importaneia ecologic. de los 
atractores flountes de peets, mientras que Yamauchi (1984) tstudiO I. importancia 
de los atractores flotantes tn la maricultura. Beets (1989), por su parte. utilizO un 

. modelo combinado de arrecift de fondo y atr.ctor flotantt. En I. tabla 1 se com'paran 
diversos materialf$ par. construir arrecifes anificiales tn tlrminos de durabilidad. 
disponibiJidad, costos y problemas. 

PROPOSITOS PARA EL USO DE ARRECIFES ARTIFICJALES 

Mejorar el amblellte marino 

SegLin Stone It al. (1979). un arrecife artifiCial podri. cambi.r un fondo 
desprovisto de relieve irregular (ej. fondo arenoso) a uno altamente productivo. Sin 
embargo, Bohnsack (1989). y Bohnsack y Sutherland (1985) cuenionan si realmente 
ocurre un incremento tn biomasa 0 simplemente se atraen especies de arreclfes 
cercanos sin incrementar 'a biomasa. Pero, 10 que sf est~ claro, es que en muchos 
Jugarts la composicion de especies ha aumentado dramiticamente luego de la 
implementaciOn de los arrecifes artificiales (Stone et al. 1979). De acuerdo a Bohnsack 
(1989), se han sugerido varios mecanismos para esto: 1) proveer alimento adiclonal. 2) 
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incrementllr III diciencia alimenuria. 3) proveer protHcion contra predldores; 4) 
proveeT nuevos habiUculos para tl rtclut"miento de individuos; 'I 5) un meCinismo 
indirecto. ya que los peces al moveru al nuevo habit,culo artificial erun un nuevo 
espacio en el arrecife natural que puede ser colonizado por nuevos individuos. 

Manejo de pesquerlaa . 

Facto res (omo tl aumento poblacional. desarrollo urbano e industrial en las 
costas. asi como el aumento en el numero de complejos hoteleros h"n contribuido ", 
aumento en la presion pesquera tn arrecifes costaneros (Bhnsack 'I Sutherl"nd. 1985). 
Tambien h"n contribufdo al aumento en la sediment,,(ion 'I desca\QII de (ontll' 
minantes a la costa. Segun Mcintosh (1981).la sobrepesca. junto a otros flctores. hln 
aumentado la demanda por b"ncos pesqueros pero reducido el recurso. entonces, 10 
menos que se puede haeer tS renovar el recurso. De acuerdo a Feigenbaun et II. 
(1989). la pesea local provee solo el 7~o de los m"riseos (onsumidos en la IslII 
..anualmente. La implementacion de arrecifes artifici"les seria una alternativa 
adecuada para el manejo de pesquerias. ya que segun Stone (1978).111 eonstrucclon 'I 

el uso inteligente de estosarreeifes puede ayudar a conservar 'I a renovar los recursos 
pesqueros marinos. 

Esti clara mente estableddo que el proposlto principal en la implementacion de 
arrecites artitldales es mejorar el fondo marino 'I las pesquerias. mediante elaumento 
de la densidad de algas. invertebrados 'I sobre todo. petes. Muehos han Sido 
construfdos para atraer petes adultos. otros para incrementar el desove. 
reclutamiento 'I supervivencia de juveniles. La mayoria han sido establecldos para 

. atraer especies de importaneia eomercial:Los arreeifes de fondo en muehas oeasiones 
·son utilizados para atraer peces de arrecife 0 de tondo de importaneia comercial 
como los arrayaos. (Haemulidae). meros (Serranidae) Y pargos (Lutjanidae). segun Risk 
(1981). Lukens (1981), 'I Alevizon et II (1985). Tambien, pueden servir como 

hllbiUeulo a decenas de especies, tlnto de peees (Stone tt ai, 1979) como de 
invertebrados marinos (Risk. 1981). los cuales podrian servir como .limento a otras 

tspecies. 

La implementacion de atractores flotantes de peces. de acuerdo a Gooding 'I 
Magnuson (1987). Matsumoto et al. (1981), Samples 'I Sproul (1985), 'I Workman et al. 
(1985). puede ser muy util par. atraer especies pelagicas de importancia tomercial 
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como I,s sierris 0 Itunes (Scombrldu). Estos Itraetores flotantes han sido utilizadQ1 ."'" 
exitoumente en ~uertoRico 'por Feigenbaun et II. (1989), para .traer dorados 
(Coryphun, hippurus), petos (AnCinthocyblum sol,nderl) y barracudas (Sphyraen, 
b,rracud,). De Icuerdo I Sumln et .1. (1989,), los .rrecifes Irtificiales podrlan 
permitir la explotaciOn maximl de un recurso pesqulro. Sin Imbargo, se requiere 
determinar previamente cu" es II objetivo de ,st,bleeer un Irrecife y cual es 0 son liS 
especies particu/ares que se desun .traer. 

Maricultura y acuacultura 

los arrecifes artificiales de fondo generalmentes se utilizan para Itraer peces , 
de Amecife u organismos bentOnicos. Estas son especies generalmente Isoelldas I 

alguna estruetura como rOCIS, 'Cuevas 0 corales que les brinden protlccion. Sin 
Imbargo, tambi'n pueden ser herramientas muy utiles pari II .euacurtura. Sheeny 
,'978) construyO Irrecifes de pedlZos de tubos de caflerla de concreto para proveer 
un nuevo habiUculo plrl la Iingosta Hom"us americanus con sumo exito. Por OHo 
lado, ya Davis (1985) utilizO Irrecifes de bloques de concreto para II propagaciOn de 
la langosta ",nulll/rus ,,,pus. Esto nos sugiere II posibilidad y IdeculCidad de 
implantar un programa de Irreeife, Irtlfieillesparl propigar II pobllciOn de 
langostas en Puerto Rico, uno de los mariscos mis sobrepesCidos en el pais. 

los arrecifes artificiales, tanto flotantes como de fondo, pueden ser utllizados 
en la acuacultura para cultivlr ostras 0 almejas (Ardizzone It .1., 1989). Segun 
Yamauchi (1984), tambi'n pueden ser de gran valor en la maricultura para el 
crecimiento de Ilgas 0 Isponjas marinas de Importancia comercial, mereado no 

explotado en Puerto Rico. 1 
MjtliaclOn de dailos alamblenu marino 

los Irrecifes artificiale" de lCuerdo I Suman et II. (1989a), han comenzado a 
uatilizarse recientemente como meCinismos para mltigar II impaeto de letividades 
human.s en la costa. Grove (1982) construyc. arrecifes de roCiS para propagar espeeles 
de al!ilas marinas IfeetadlS por I. construe . ..)n de una planta de energ .. nuclear en 
California. Mientras tanto, Davis (1985) utlhzO arrecifes para mitigar el impaeto de la 
constructiOn de una marina en Florida enllS poblaciones de la langosta P."ulirus 
.rgIlS. Esto ayudO a que la poblaciOn de langostas no deuparetiera del irea durante 
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I. construccion yl que se 'tJ proveyo de un hlbiUculo .'terno Co'mo refugio. Invel'Sfn 
.y Bannerot (1984) hiciero.n un tr.bljo ,imil.r Plr. reduei, el Imp.eto de ,. 
construccion de otra mlrin. 50bre I. ietioflunllocal. 

EI continuo desarrollo "Hidencill e industrill en Puerto Rico nO$ Ifevar' • un 
eventulI .umento en lis descarg.s sanltlrils e induS1riales en I. costa Much'$ de 
estas de~rgls, como lis dtscargas termalt5 de Bthll de Jobos, en S.llnas, y I. de I, 
reeien construrda pllnt .. de trltamiento region.' de Humacao, tienen los puntos de 
mezcll en medio de lonlS de importanCl. ecologica 0 pesquer •. La relocali:raciOn de 
estos puntos de desurga, junto .1 eS1ablecimierito de Irrecifts .rtificialts pod,ian SfT 

una .Iternativa par. reduo, el impacto en el .moiente costero. Fi~.'mente, los 
Irrecifes artificiales, dependiendo del material utiliudo, pueden ser un instrumento 
de gran valor para tratar de propagar y reintroducir especies de inVfrtebrado$ s~$iles 
(ej. corales) en lug ares donde los habit~culos naturales h.n sido destruidos por 
Ictividades humana$. 

Elt\ldlol ecol6&icol 

EI valor ecol6gico de los .rrecifes artificiales es indi~utible, no 5010 por su vllor 
biologico, si no porque lore la posibilidad de lIevar I cabo diverses tipos de estudlo$. 
los habitAculos Irtificiales pueden ser excelentes modelos pari enudios ecolOglcos 
poblacionales de colonizacion (Lukens, 1981; Schoener, 1974). biogeografia (WI Ish. 
1985). estudios de predacion de hierb,s marinas (Randlll, 1965), dinamltl 
poblacional de la ictiofaunl (Randall, 1963; Stone et.1. 1979), enudios comparativos 
de la moriologra de arrecifes Irtificilles (Risk. 1981; Walsh. 1985), lSi como enudios 
del impacto de las corrientes marinls en el establecimiento de comunidldes 
bentOnicas en el arrecife Irtificill (Baynes y Slmant, 1989). Beeu (1989) utllllO un 
modelo combinldo de Irrecife Irtifici.1 de fondo 5Olamente. 

Control de erosl6n en I. costa 

De Icuerdo I Bohnsack y Sutherland (1985), ha)' arrecifes Inificilles que 
funcionan como rompeolas y pari el control de II erosion de las pllyas. Ene factor 
debe considerarse seriamente en Puerto Rico, yl que debido ala acelerada erosion de 
arena en nuestras conas, ciertos tipos de arrecifes artificjales podrian convenirse en 
una alternativa para (ontrolaf la erosiOn y como un amoniguador de la energia del 
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" oleaie en caso de fuertes mlrejadu Sin embargo, para que su uso como control d{-."} 

erosion eostanerl sea efective'., tiene que implementarse en combinacion con OtTl1 ,.~., . 
alternativas de manejo como prohibir la extraccion de Irena de III pllyas. dunas y 
estuarios. Isf como con II construccion de dunas Irtifieiales. Ouas recomem:lationes 
de control de erosion qut podrian combinarst con los Irrecifes artifidales son 
enumerad.s por Cintron (1981), M,rtlntz tt al. (1983). y NicholS y Cereo (1983), 

Ouas ventaJu de 10. a"Nelres artifici.I.1 

Mcintosh (1981) y Stone (1974. ~982), discutieron 'a imporuneia de los arretifes 
artifieiales como punto de referenda para peees y pesudores, il'eluisve, tambien en 
ureas de resCltes. De "uerdo I Bohnsack (1989), los arreeifes artificiales tienen otras • 
ventajas como la de crear nuevas oportunidades para 'a pesCl, reducir el conflieto de 
uscs sobre otras irns naturales, Ihorr.r tiempo y combustible en la navegaclC:)n, 
reduclr los esfutzos en la pesca, hacer la localizacion de peees una mis facil y 
predeelble. lumentar el leeHO publico a los baneos pe$(!ueros y segutldad mediante 
el establecimiento de arrecifes artificiales cercanos a la costa y lumentar ,Ia cantldad 
de peees mediante la Igregaeion. A estu ventajas podria ar'ladirse que el 
establecimiento de arrecifes artifieiales podr;a proveer una nueva Ilternativa de 
recreacion para los Imlntes del deporte del bueeo. A pesar de que la mayoria de los 

, modelos Irtificiales hln sido construidos conpropositos experimentales, otros han 
sido construldos con propositos uniCimente recreativos (Stone, 1974). 

Por otro lado, los arreeifes artificiales tamb.!!n pueden funcionar como un 
obstaculo contra elarrastre de redes de pesca en ireas donde se desee eVltar la pesca 
de ciertos peees. Sin embargo, la ventaJa principal stria la de reduelr preslones de 
sobrepesca en determinadas es'peeies en arrecifes naturales y mltigar impaetos 
detrimentales en el ambiente marino (DaVIS. 1985; Inversen y Bannerot. 1984) 

Tambien pueden "r utiJizados para restaurar la productividad de ireas cerc.nas a la 
costa que han sido destruldas por contamination 0 por operaciones de dragados 0 

reI/enos. 
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U Ipari(;On de organi5mos marinos tn un Irrtclfe Irtificial es un tvento 
rapido. De Icuerdo I Risk (1981), luego de 24 horas de hlberse colocado una unidad 

• experimental de bloquts·y roCls en DIKovery Bay, Jlm&ice, yl se encontr .. ban dos 
tspecies de peets; II dilmisell Eupomactntl'us fuscus (Pomacentridae ) y II morena 
Gymnothor.Jx morlnga (Muraenidae). Resultados ~millres encontriron Stone (1978) 
y Alevizon et II. (1985) luego de 48 horls. Los primeros peces en lIegar pueden ser 
juveniles 0 Idultos, dependiendo del tlmaflo de los esplcios disponibles enla 
estructura, generalmentt tomo refugio (ontra depredldores. 

\ 

EI patrOn de reclutamiento tiene relaciOn con II fpoca del aflo y la localizacion 
;eogrifiCl. De Icuerdo I Stone et II. (1979), un nuevo Irrecife Irtificial puede ser 
Itractivo plra peees juveniles probablementl! por II poel competencia de 
colonizaciOn. u esucionllidad en II abundantia de juveniles es eVldente para 
muchas especies, lsi como II vlrilbilidad en II intensidad de reclutamlenno entre 
11'105 (Walsh, 1985). Este encontrO en su estudio que existll unl rnOn de camblo entre 
censos de 37.4%, mientras que II persisteneia miximl de una especie en las unidades 
experimentales fue de seis meses. Se sugiri6 que el movimiento de peces adultos 
entre los arrecifes naturales y los Irtificiales fue el responsable de esas variaciones en 
la composiciOn de especies. Usualmente, la etapa climax de la comunidad puede 
alcanzarse entre varios meses y unos dos anos, dependiendo de la complejidad del 
arrecife y de la comunidld. 

Un aspecto muy importante es la colonlzaciOn de algas. Estas son la base de la 
udena llimenticia, por 10 que su presencia es vital para .traer herviboros, que a su 
VIZ ItTltn carnlvoros de diversos niveles. La coloniZiciOn de algas contribuye 
grandemente I II estructurl fisiCl del arrecife e incrementa II colonizaciOn por 
pequel'los crusticeos lambi'n. Esto causa que las densidades de peces en las unidades 
experimentales 0 sus Ilrededores sean mayores I II de los ambientes aledaflos 

(Buckley y Huechl, '985; Walton, 1982) . 

En diversos estudios se hln comparado las comunidades entre los arrecifes 
artificiales y arrecifes naturales 0 ireas controles cercanas tomo fondos deprovistos 
de relieve irregular. En II mayoria de estos. los arrecifes artiflciales presentan una 
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densidad y biomasa mayor· de p~es que los ambientes n~tutlles (Bohnsack -;:~:_ \ 
Sutherland, 1985). Clarke et al~ (1967) encontr6 una biomlla de p.ees treinU y cinto:-:: 
veces mayor en arr.cifes artificiales que en fondos sin reli.v •. Walton (1982) ;":j • 
encontro cerca d. cuatro veCfS Ja den sid ad y nueve veces la biomlla de -flat1ishts-..• '. 
(Pleuronectidae, Bothidae), y unas ocho veees la densidad y la biomlla d. todos los :-;; 
peees en arrtcifes artificiales, en relaci6n a fondos d.sprovistos de relieve irregular.. . ~ " 

:t' • 
Por otro lado, estudios como los de Randall (1963) y Stone et al. (1979) -

encontraron una similaridad g.neraJ en 'a estructura de las comunidades entt. 
arrecifes artificiales y arrecifes naturales. Se ha contlulido que la habilidad de utilizar 
1anto un arrecife artificial como uno natural d.pende de las eSl\ecies. Bohnsack y ~ • 
Suth.rland (1985) reportaron resultados donde tambit!n se encontr6 una mayor 
biomasa y densidad de peees en arreeifes artificiales. Esto puede deberse a que los 
omecifes artificiales tienen una estructura mils tompleja qu. los arr.cifes naturalt1. 
Mientras tanto, Feigenbaun et .1. (1989) reportaron incrementos en la pesca de 
especies peJlgicas al noreste de Puerto Rito, proveyendo una alternativa a la • 

: 
sobrepesta de especies bentonitls. Exist. evidentia eontundent .• d. la e1ectlvldad de 
los arrecifes artificialtS como agrtgadores de peees, altlnzando niv"es similares a los 
arreeifes natur.les 0 mejorando .stos. BaSlndose en estos result.dos, podri. 
.firmarse que la implantacion de arreeifes .rtificialtS cerca de .rrecifes natural~s 
afectados por cualqui.ra de los factores anteriorm.nte discutidos pod ria s.r una 
.Iternativa viable para renovar las poblaciones de peets. 

LUGARES ADECUADOS PARA EL ESTABLECIMIENTO Db: ARRECIFES 
ARTJFJCIALESEN PUERTO RICO 

Teoricamente, los lugares mas adtcuados para ubitar arrecifes artificiales 
podr!an ser Iguls de poca I moderada profundldad (ej. 20 a 50 pies) y de POtiS 

corriente,. En 1.5 aguas costanetls de Puerto Rico nisten varias zonas en las cuales de 
pod,ia implementar un progr.ma .d.cuado de .rrecifes artificiales. En la costa norte. 
dadas sus caract.risticas d. fuertes corrientts, .guas turbi.s y mayor profundidad. 
existe un desarrollo limitado d. arrecifes natur.IH. En .dition, recientement., la 
sedimentacion sobre arrecifes de coral ha aum.ntado (Goenaga, 1986; obs.rvaciones 
personales). Ademas,.1 ac.lerado desarrollo urbano e industrial enla zona conanera. 
la descarga de eflu.ntes primarios de plantas de tratamiento 'de aguas usadas en Palo 
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Seeo y Bareeloneta y la desearga de tontaminantes industnales en el litoral entre 
Carolina y Arecibe pOliblemente han contribuidp I disminuir las poblaeionel de peces 
en 'Ios po cos Irredfes borduntes en I. con •. EI estlblec!miento de arrecifes 
."Ifldales de fondo cerca de la tost., en conjunto ton .trlctores floantes de peees 
podria resular en una altemativa efectivi para .umentar II densidad 'I blomasa de 
peets. Adicionalmente, podrian representar una .Iternativi como control contra la 
erosiOn en la tosta, V, que el n.orte se c:aracteri~1 por su profundldad, con toda 
probabilidad los atractores flotantes podrian ser los mas adetuldos. 

En la tosta sur uisten ambien varias zonas donde se podr;an estableeer estas 
unidades artifltiales, tomo eertl de las Mareas, en Guayama, donde se~ntuentra una 
petroquimiea. Tamblen, podrian estableeerse en el area de Bahl. de Jobos, donde hay 
deseargas termales de la planta de energia electriea de Aguirre, en Salinas, lsi como 
en las aguas costaneras frente a Ponce debido a la rapidl sedimentation de arrecifes y 
desearga de aguas usadas. EI aru de Peiluelas y Guayanilla tlmbien presenta un 
nabiuculo ideal para esubleter arr.cifes artificiales por la destruccion de fond os y 

. arrecifes debido a dragados para puertos y contamination por descargas industriales 
y termafes de petroquimita y plantas electricas. 

Una ventaja que of rete la tosta sur sobre las demas zonas cost.ner/K de la Isla 
es la menor velocidad de las torrientes, mayor transparenti. de sus 'guas, menor 
profundidad promedio y mayor amplitud de la plataforma insular. Esto propicia un 
habiticulo mas adecuado para estableeer arrecifes artifitiales de fondo. 
Adicionalmente, en la zona suroeste, en especial, entre La Parguera y Cabo Rojo, la 
presion de pesta sobre los arrecifes coralinos es la mayor en el pais. Posiblemenle. el 
tstablecimiento de arrecifes artificiales, en conjunto con periodos de veda enla pesea 

de ciertas especies, el altemar los periodos de pesta entre arrecifes naturales y 
artificiales, 'I la implementacion de leyes mas estrictlS podrian seT una aiternatilla 
para aumentar la densidad 'I biomasa Iota I de petes 'I mariseos de importanCia 

comercial. 

las aguas en la costa este tambien prollun un ambiente adeeuado para 
establecer Irrecifes artificiales, debido I que pose\! grandes blncos de .rena 
sumergidos entre Vieques, Culebra 'I Puerto Rico. Adicionalmente, podrian ser un 
instrumento par. mejor.r la pesta comercial y artesanal en Vieques 'I Culebra, donde 
muchos arrecifes naturales han sido destruidos debido a practicas militares. Tambien 
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. pueden ser una herramienta'litil tn II zona noreste de II Isla, donde el desmedido 
desarrollo urbano ''I construcciOn de mlrinas 'I complejos 'hoteleros hln Clusado un 

, rlipide deterioro en la costa.lgullmente, pueden establecerse modulos Irtlflci.le, 
1rente I la costa de Yabucol, al sureste del pils. donde las duclrgas conumlnlntes 
de dos petroqurmicls 'I la operation del puerto de Yabutoa han lfettldo 
adversamente la pesCiloeal. 

RECOMENDACIONES PARA EL CONTROL DE CONTAMINACION Y 
MANEJO DE TIERRAS 

, 
La sedimentacion de los arrecifes de coral es tal Vel la mayor amenaza que 

reciben los ecosistemas costlneros en el pais, Se requiere II implementclC)n de 
practicas de connruction 'I pr'ctitaSlgricolas mas adecuadas para lsi reducir enlomas 
posible la erosion del suelo. Eno requiere una en~rgita aceiOn del Goblerno en esa 
direction. Pot otro lado, Sf requiere un mejor funitionamiento de las pll"ltas de 
trat.miento de aguas usadas. muchas de las euales est'n actualmente sobrecargadas. 
,15i como una implementacion mis efectivi del programa de pretraumiento 
indunrial. Ambos problemas tontribu'len I la eutroficacion de las costas, Esto podfla 
causar un aumento en la turbidez de las aguls, asifixlla de 105 pOlipos de coral. 
explosiones poblaciones de IlgIS 'I sebrecrecimiento de ;stlS sobre 105 corales. 
matandolOs eventual mente. 

Ova alternativa es la reforestatiOn con espeCies nativIs de zonas desprovlstas 
de capa vegetal y de 'reas inundables de los embalses. asi como de las areas aledanas 
a las cuencas hidrogr'ficas plra arJ reducir las razones de erosion del suelo. Eno 
puede complementarse (onun adeculdo programa de educacion comunal para 
actuar contra el problema de erosion de suelos y de Iii contamination del agua. 

Es indispensable implementar medidas que reduzcan el flujo de nutnenth 

• ..•. - , 

I 

« 

I · 
I 

• 

hatia los rios. Las medidas deber'n desarrollar metodos para reducir 'I tratar los « 
efluentes de zonas Igrrcola5, implementation de un programa vigoroso para el 
tratamiento secunda rio ya existente 'I el establecimiento de sistemas de tratamiento 
terciario son indispensables en algunas ocasiones. De no implantarse estal medldas 
previo al desarrollo de un programa de Irrecifes artificiales en Puerto Rico, su « 
utilidad, con toda probabilidad, se veria reducida, 
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CONCl.US10NES 

En Puerto Rico,.sl como en oHas partes del mun10, eXlslt un problema 
amblental muy serio, en particular en I. lona costanera. Los arrecifes de coral 
costaneros se esUn viendo .fect.dos adversamente por diversas .ctlvldades humana~ 
como la rapida destruction en I. zona costanera como consecuencla del creclente y 

desplanificado desarrollo urbano, turistico e industrial. Por otro lado, un aumento en 

la sedlmentacion en los arrecifes, desc.rgas de aguilt usadas y efluentes industriales . 

• sf como la sobrepesca de espeCles de importancia comereial h.n .celerado este 

deterioro. Todos estos factores h.n contribuido • la disminucion en la densldad de 
peces y en la cantidad de especies de Importancia comercial en algunas·areas. , 

EI establecimiento de .rrecifes .rtificiales, en conjunto con ved.s por 

tempor.da y de tamallo en la pesc. de ciertas especies de importancia comereial, el 
alternar los periodos de pesca entre los arrecifes naturales y artificiales, y la 

implementacion efectiva de leyes que reg ulan la pesca y el desarrollo desplanificado 
en la costa, podri.n ser una .ltem.tiva .deculdl para el mejoramiento del .mb,ente 

marino costa nero. T.mbi;n recomendamos la otorglcion de incentivos !:onomlcos 0 

de otros tipos para el establecimiento y la pesca en .rrecifes artificiales. 

EI Gobierno debe consider.r seriamente el implement.r un programa de 

arrecifes .rtiflciales para mitigar el impacto de II erosion costanera y descargas de 

contaminantes en la costa como complemento a otras alternativas de manelo de 

fI~CUrsOS. TambLen, los arrecifes .rtificiales podrian .yudar • mitigar el Impacto de las 

practicas militateS en Vieques y Culebr., .si como podri.n convertirse en un medlo 

adieional de recreacion acuitica. A pesar de que los .rrecifes .rtificiales no son la 

solucion a IQS prQblemas ambientales en la CQsta, su efectividld para melQrar el 

ambiente marinO y I.s pesquerias h. SidQ demQstr.d •• PQr 10 que deben ser 

consideradQs una alternativa vi.ble en la planificacion para el manejo de IQS recursQ' 

CQstanerQs. 
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TABLA la. Comparaci6n de materiales de construcci6n de arrecifes ;Jrtiriciales en terminos de: 
durabilidad, disponibilidad, costas y problemas. 

--------------------------------------------------------------~-------------Material Ourabilidad Oisponibilidad Costos Problemas 

--------------------------------------------------------------------------
Chatarra de autos 

Embarcacion~s 
hundidas 

Tubos de canerla 
de concreto 

Pedalos de concreto 

Po cos anos 

Variable 

Indefinida 

Indefinida 

810ques de concreto Indefinida 

Modelos prefabricados In de fin i da 
d~ concreto 

Rocas Indefinida 

F ~cil 

Variable a 
Oiflcil 

Variable 

F acil 

Fa cil 

Oifh:il 

• 

Fhil 

banto 

Variable 

8arato 

8anto 

lJarato 

Variable 

8anto 

Corrosi6n y 
Anclaje 

Corrosi6n 

Ttansportacion 

Tnnsporlacion 

Ttansportacion 
y Andaje 

Transportaci6n 

Transportacion 

---------------------------------------------?----------------------



... ... .. 

TABLA 1b. Comparacibn de materiales de construccibn de artecifes artificiales en terminos de: 
durabilidad, disponibilidad, costos V problemas. 

------------------------------------------------------------------~---------Material Durabilidad Disponibilidad Costos Problemas 

----- -----------------------------------~-----------------------
• 

NeumUicos Indefinida neil Banto Anclaje 

Modelos de: 
• concreto reforzado Indeiinida Variable Variable Transpor taetan 

cromio Indefinida Diflcil Variable Superficie lisa 

acero Indefinida Variable Variable Superficie lisa 

- PVC Indefinida F~cil J.nato Superficie lisa 
y Anclaje 

Cenizas compactadas Variable Diflcil Costoso? Contaminacibn1 

Atnctores flotantes Variable Variable Variable Anclaje y 
Navegacion 

, 
Modelos combinados Variable F ~cil Barato Anclaje 

--------------------------------------------------------------------

- • • 

~--..... --_.. ..-.. .. • 
. "---~-----------

"~~~"~""~""""""""""""" .. "--.. --.~ .............. .: - as !iSS 4_ Wlf. ~, '''''': :::t ¥tiP 1.+'; to' 1st 1,1'-' ""'··...,..·.t!-·T, .... ~ -



RECOMMENDATIONS ON THE SHALLOW WATER REEF FISH FKP AMENDMENT 2 
B¥ MR. EDWIN HERNANDEZ AND MS. LEON OR ALICEA, BIOLOGISTS 

JUNCOS, PUERTO RICO 

UNOFFICIAL TRANSLATION 
77TH MEETING 

l. --- To prohibit the commercial exploitation of native and 
exotic fish species and invertebrates for the aquarium 
trade, including the removal of live rocks. 

2. 

3. 

4. 

s. 

6. 

7. 

.. 8. 

To declare State and Federal felony the removal, 
possession and commercial handling of live rocks in 
Puerto Rico and the US Virgin Islands, as well as 
territorial and Federal waters. 

To study the biology and behavior of all species that are 
being exploited in the aquarium trade industry, including 
factors such as: its role in the reef process, its 
reproductive biology, sexual maturity, ecology and 
feeding, prior to the restoration of any commercial 
exploitation level. 

To evaluate the population status of these species, 
particularly those that are highly specialized, and to 
determine which should be listed as uncommon species, 
V"lJlnerable, threatened or endangered. We believe a 
number of exported species could be considered among the 
uncommon, V"lJlnerable or threaten species. 

To study the impact of these activities on the coral 
reefs and coral communities, prior to any consideration 
of the restoration of conunercial exploitation levela. As 
long as we do not know the way the reef is affected by 
the removal of fish, invertebrates or live rocks, it 
should be minimized or prohibited. 

To introduce an aquaculture program for these species as 
a possible measure to restore reef fish populations, and 
to keep a controlled and limited market. 

--- If II reduced and controlled market 1s attained, the 
overfishing of parasite cleaner fish species, specialist 
(narrow niche), uncommon species, food value species, 
sponges, corals, pelagic or big size species, as well as 
invertebrate sessile organism and live rocks, should be 
prohibited 

--- If a reduced and controlled market is attained, there 
should be restrictions with regards to: license, the 
number of exporters, exploitable species, organisms, 
fishing sites, and fishing methods, banning the use of 
chemicals. 



Mr. Edwin HernAndez and Ms. Leonor Alicea 
Unofficial Translation 
77th Meeting 

9. Monthly reports-on- export· and local markets should ~ / / 
required. This information must include mortality dat~~'" 

10. --- To incorporate to the requlatory Shallow Water Reef Fish 
Fishery Management Plan the requlatory plan for the reef 
juveniles fish and invertebrate exploitation of the 
aquarium trade. The latter one (invertebrate) has been 
considered separately in the actual preparation of the 
coral management plan. Both plans carry with them, in 
the last instance, measures to protect the reef as 
ecosystems. This will eliminate the possibility of 
conflicts, reduce implementation cost, and quarantee a 
greater integration and protection of the reef ecosystem. 

11. Expand the management unit of the plan to include deep 
reef watsrs (e.g. insular shelf edge). 

12. Establish additional management areas (in Puerto Rico) in 
addition to the Tourmaline Reef, to include at least, the 
reefs of La Cordillera, Cayos Caribe, La Farquera, 
Aquadilla, Isla de Mona, Vieques, and La Conga. 

RECOMMENDATIONS ON A PROPOSED CLOSURE FOR TIGER GROUPER 

Prohibit the fishery, not only in the special managementJ 
areas, but throughout Puerto Rico. This species is at 
present protected in the US Virgin Islands. 

--- To evaluate its population status and to determine 
whether it may be required to list these species as rare, 
vulnerable, threatened or endangered. We believe that 
its status may be either threatened or endangered. 

--- Study its reproductive biology, sexual maturity, ecology 
and feeding habits. Also study the possibility of 
aquaculture (projects) and the reintroduction of 
juveniles to the reef in order to restore the natural 
population. 

Conduct the same type of study with the mero quasa 
(Nassau Grouper), Epiniphelus morio and the Sabber Tooth 
Mycteroperca tigris, and to consider the closure of 
aggregation and spawning sites, at l-east during the 
reproductive season between December and January. 

8 

• 



.Mr; Ed .... in HernAndez and Ms. Leonor Alicea 
Unofficial Translation 
77th Meeting 

ADDITIONAL RECOMMENDATIONS 
RELATED TO PROPOSED MESH SIZE FOR FISH TRAPS 

--- Not to limit to the utilization of fish traps beyond 
present restrictions. 

--- To establish a data collection system for fish trap II 
landings and licenses for the sale of fish and shell 
fish. 

Establish methods of fish trap identification and 
security systems for fish trap buoys, to reduce the 
possibility of loosing them during bad weather • 

Remove all fish traps from the water during intense bad 
weather events, such as storms and hurricanes. 

--- Evaluate the possibility of using aquaculture as an 
alternative to reintroduce important commercial species 
to the reef and to restore natural populations. 

--- Implement 
objective 
of fishes 
with fish 

a program of artificial reefs with the 
to provide new habitats for the recolonization 
and invertebrates, and to enhance the fishing 
traps and other methods. 

--- To establish natural reserves for the spawning and 
propagation of commercially important fishes. 

--- To develop a zone system to rotate fishing areas 
periodically to prevent overexploitation of fishery '0 
banks. These may include rotation between natural reefs II 
and artificial ones. 

--- To control or eliminate negative activities which may 
threaten the integrity of marine ecosystems such as: 
pollution, eutrophication, natural habitat destruction, 
construction of marinas and breakwaters, dredging, 
sedimentation, unsafe boating, recreational fishery with 
spearqun and intense recreational use. 

--- To consider the alternatives that are less adverse to the 
artisanal fishermen, who are an endangered species in 
P.R.; and to provide feasible alternatives whenever 
detrimental activities occur. 



Mr. Edwin HernAndez and Ms. Leonor Alicea 
·Unofficial Translation 
77th Meeting 

RECOMMENDATioNS ON CORAL REEFS REFUGES 

--- Establi.h marine reserves for spawning, reproduction, and 
propagation of important commercial species. 

--- Establish marine reserves for the preservation of reef 
ecosystems. 

Establish marine reserves for the conservation and study 
of reef ecosystem~. 

To consider the designation of La Cordillera, La Conga, 
Cayos Caribe, Caja de Muertos, La Parquera, Tourmaline 
and Isla de Mona as reserves. 

--- To reiaforce the alternatives of coral and reef fish 
management, through the intervening integral protection 
of the ecosystem and its processes thus eliminating the 
possible implementation of drastic alternative. (e.g, 
season closures, fishing prohibition., etc.) 

To integrate the reef fish and coral management plan to 
reduce or eliminate the possibility of any management 
conflict. These will reduce, again, implementation 
costs, efforts and management. 

I 

--- Substitute the wording on the prohibition of 
"introduction of non-authorized exotic species in the 
sea" with "Prohibit the introduction of exotic species in 
the sea", eliminating "Non-Authorized". 

--- To integrate the coral and reef fish management'under a 
"Coral Reef and Reef Fish Management Plan of Pu~to Rico 
and the U.S. Virgin Islands" • 

• Other recommendatioD OD LiVe Rock Dot included at this time. 

I 

I 
I 

I 
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j.Jr. ;.:iguel Rolon 

Caribbean Fishery ~anagement Council 
Suite 1108 Eanco de Ponce Bldg. 
nato Rey, P.R. 00918-2577 

Dear lIiiguel, 

P.O. Box 51)4 Sur~y Isle 
St. Croix, USVI 0022J 
I·arch 25, 199) -

Thank you for forwarding me the information on the Council 
meeting which took place at Ponce on Feb. 10-11. 

PJease include the following comments in any future discussions 
regarding the harvest of l·arine Aquarium Fishes. 

As the only commercial fisherman of aquarium fishes in the usn, ! 
think that it is very important to consider how limited the fishing 
pressure is on individual islands in assessing stook conditions. ·:,'r.:"le 
1 agree that some general restrictions should apply, as in the oase c~ 
Eutterfly fish, blanket restriotions on some other speoies would be 
unfair. Careful self-management here en St. Croix has allowed us to ~:s~ 
the sa'ne areas for the past seven years without a decrease in the 
observed target fish stooks and an aotual deorease in fishing e~~:r~ 
utilizing the same handnet-only ~ettods. 

If in the future you are oonsidering mini~un size restriotions f:r 
certain species which are unsuitable aquarium fish at these s~all 
sizes, please inolude me in your disoussions. As a trained biologis~ 
I would also like to be inoluded, if possible, in any evaluation of 
the importance of oleaner fishes to the reef ecosystem, as my personal 
researoh and dalily observations are extensive in this area and would 
oertainly help your efforts. 

Sinoerely, 

ri,e ~"mar. 
St. Croix AP 

.. _-_ .. --_ .... -
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ATT. Dr. Miguel Rolon 

312'3/'33 

Caribbean Fishery Management Council 
Suite 1108 Banco de Ponce Building 
Hato Rey, Puerto Rico 00918-2577 

Council Members, 

----_ ..... _ .............. -

The following comments are in response to the rhanges proposed 
on the subject measures at the Council meeting ~elrl on February 
10-11, 1993 at Ponce. 

Discussion: 

1. The species Liopropoma rubre or the Swissguard Basslet is a shy 
and evasive fish found only ~D the back reces&es of caves. The 
reason for the low catch quota and subsequently nigh price is 
not because of rarity or diminishing stock ~t because few 
collectors ar~ willing to put in the time and ~tience required 
to catch this elusive prize. 

2. On the subject of Queen Triggers it should be noted that they are 
primarily collected only a few months of the year, and from only 
a handful of places across the island. I do Dot ~eel this warrents 
closure, because they grow at a rapid pace and once they get 
4-5 inches they become extremely vicious and ~ngeable and 
many imports are reluctant to deal with them. 

4. Marine Exports and Collectors are concerned vi~ the listing of 
CLEANER FISHES as they are all important to the Aquarium Trade. 
With the exception of the French Angel ( Poma~hus paru I none 
of the listed fishes are collected in there juv. phase when they 
are removing parasites. The French Angel as well as all members 
should be protected under the Florida Marine Li~~ Regulations. 
1 have sent a copy along with this letter. 

3. I am in favor of prohibiting harvest of all the listed species 
vith the exception of the Longnose Butterfly ( Prognathodoes 
aculeatus ) I have been told by my customers that it does eat 
and has good success in the marine aquari~. 

~ 
(7 

. In closing I would like to add that with the :emoval of chemicals 
Bll species will have a great deal of protection, ADd as in the past 
1 would like to recommend that Export permits and COllecting permits 
be put in place as soon as possible. I also feel that the laws 
governing the Aquarium trade in Florida would adapt well in Puerto 
lUcan waters. 

Thank you for your time, 

.~~~ II 



. 46·-42.0()3 ProlJibition of Bar-• .:st: Loogspiot Urchin .• 
~C' pc",," J~U h,,,,,.,.,. ~ ,"'l\;lr ir. or c. Ihe ',II2'etl of I~t ~':,e.« land any 
,onrplne urch,n. Q",<I, ... , 'n'il:'~Jm 
SpM"'" A.aJ.hority.- 3;O.c'~7('2). F,S u,., l::lp!emCfllee 3~O 02J. 370,027, F.S. 
~.- N:-N 1,),91, 

46·42.004 Size Limits.
(1) An,elflS~= .•• 
ll) No PctWn ;u rvc::s un, !or CQ:Dlllerc:.I purpc>lC$ s~:: hrve.l, paLSC'l-l""hde 

I" or on Ihe WlI:C~ or Ihe Slate. or lane u.y or Ihe (oll....,ns species of u,elfuh. ol 
'01.11 :~'b Jc:s.j IW Ibat ~I ronn bekNi: 

1 Onc·al\d«)nc·llal( (1 1.'2) incbc (or 
.1. Oray an,elfuh (fo"'"::.Jnl~.u or,VII •• ). 
b. Fn:ocb angeifOlh (P\l=""n'~.~! 2"'J) 

On.·~nd·lhrC1:-<luanen (l .314) ,nches {or-. 
I, Blue ar.elw~ (Hol.c.ant~u. be:-:ludenlll), 

t>, ..;);JC'e:l 1!'l,eiflSb $01'(11"1:".1 ,,;,"ru). 
3 i\o'o ;::') incnc::s lor 1'tXk ~ .. ry . HCi.c.a,thus IM.c'or), 

• 

/ 

(c) r>o fX~n 'hl;l ~I"'C:". ~ "~,i. In or on the w~'cn of Ibe sUle 01' 
!.r.~ ,nr ,ni.l~lS~ (F11ll;ty Poallr:.:ambid.ae;, or IOU: I=,tt. ,tea!e, IlIan 1IIaIlpeClned 
t-c:_ 

:. Ten (10) inchCl r"r Insc.rl.\~ oa:p: l"IXk beau\)' (Hel.un'~UI lricolor). .). 
:. 5 .. ,;6) inches ror roc~ bea4fY. 
(2\ J3,,!.!.c~ • .h.~-
{I) I\c penon llarve.linC Cor cotr.mcr,;al purposes .lIalllu"'C::II, ~ wb~e 

In or.:m Ihe .... tm Of the IUle. or lar.:! any ~ltcrll)'ClSh (Famll)' O!lelodalllid.tc) 0( 

101.: 1~r.,Ii' Ics.s 11'.a1l one (1) iDe!!. r,'''", .• ~, ... " . 
r!J ~c penoD Ui.&l1 harvat. ~ .'b,:e ID or co thc Wilen or tile Itlle, or 

I.rod .ny ~u;tc:'fl)fLSh of lOW lc."th ,,"talct t!:.an. il\Chi:s. t. ,i,,; d' .""" 

(3) Cobies - No pc:noe shaU h&rYC$I. j)O'.\CS.S w~ile iD or 011 Ihe ..... ten or Ihe 
sl.:e or ;Ir; any cobie (Fllllity Qobildle) of ',oul 1e:l,lh .ruler lllan 2 inella. 

(3) Jawfuhes - No penon s~,,11 hlM:lI. ~ .. hile in c;r on Il!c Wllm 0( 

Ihe 11.:11(, or J.ed 1n)' jallf"h (Fa'll'/)' OF"I~,n'L',d.e) or toW IcnJlh ,rulu.tllln 
•• n:hcs. 
Sp=s:iOc AIllb.:riry.- 370.027(Z). ·f.S, /..tw 11I:?:cmc:nled 3iC>.02J, 370.02i, F.s. 
~.- l'e'ol 1·1·91. 

46~2.00S Bag limit,·· 
(1) ~plll pl"O"idcd i~ R.ule .0-4:.006 ;)r su~cc:iOnJ (3) or (4) ct lhia nile. 

no'~noD shl'I hal''CSl. ~ ",!tile in or O~ :~~ "'3lel'5 c! Ihe SlIIC. or lalld men: 
Ihar. :0 indi"d .... 11 per 1!Ir~ of 11':)~1::::a: C'mllller.~: 1!'I~:inc !.re s;>ecics. in any 
CO:llbrnllion. 

(2) E:rtccPI II p~'\cIed iD R.ule C6-42.CIOG. ne penon Ih)1I haIVest. pot>css 
"I'hile in lIf 00 Ihe WJlfrI oC Ihc IUlle. or b,d D'lorc It-an one (l) ,alion per 'h~ or 
:mpic.ol "",amen .. l C'I':'Illr r!.n:s, ,!\ a~) r.:=~ ~1:,<'!1 iJ~ $pe.;ICS 

(3) Except U pI"O''lded ill Rule 46-4~006. no pe""'" i!l,lI IIlrvest, pot""'" 
w~ lie i~ or or. the .... ICI'5 or tbe S~le. or l;an~ QO~ Ihan : ,n.,eHishes (F,lmll)' 

, 

..... , 



Sr. tbguel RolOn 
D~rector Ejecutivo 

23 de marzo d. 1993 

ConseJo de Adm~nistraciOn Pesquera del Carlbe 
Banco Popular. SUlte 1108 
Hato Rey. P.R. 00918 ----._ ... __ .......... -
~E: Comentarios relacionados a los cambios propuestos a las 

medidaa relacionada. al comercio de peces de acuario. 

Est~~do Se~or RolOn: 

Reciba un cordial saludo. Por este medio, remito alg".Jr.cs 

, 

ccmentarios relacionados al comerc~o de peces de acuarios Rec:bc • 

con una me%cla de aatisfacciOn y frustraciOn parte de los camb:ct 

prcp\!estos para regular la explctaciOn de peces de acuar~o. 

SatisfacciOn. en primer lugar. pcrque se ha iniciado una aCC1Cr. 
,. 

para conservar algunas' especies vu lnerables. El no haber to:r.acc 

acciOn permltiria continuar la explctaciOn desmedida del rerurso 

Sln embargo, basAndonos en el estudio de Sadovy (1991). en 

Puerto Rico .e exportaron entre 1990 y 1991 sobre 100 especies de 

pece. de arreoife. Creo que ha sldo un desaoierto excluir cerca 

del 95% 0 mAs de lAs espeoies de las medidas d. prot.ooiOn. Has 

preocupante resulta el que no se incluyeran grupos de pece. los 

cuale. conaidero como muy vulnerables a este tipo de explotaciOn 

debido Ii sue nioho. ecolOgicos y habitos alimentarios sumamente 

especialistAs, cuyo rol Altamente espec1fico en el arrecife podr1a 

• er detrimental a su integridad. 

• 

• 

, 



E1 documento acompa~ante t~tulado CocentarlQ5 rel~clonaC_s ~ 

lcs ca;bloS prpcuestos a las medldas relaC10nadas al cocerClO de 

¥eces de aCUarlO lOut hacer con aqyellas especiel! que aYn OJ h~1 

:;; de Hgt.egldas? dillcu te a 19unos aspectos de la ecolog1a arreclfa: 

ccn:O 1a lin:pieza de ectoparasltos en los peces, al iguill qt:e 

presenta un listado prellminar de algunas especies y gupos de 

peces que requiern protecc16n 10 antes poslble 

a:gt:na utllldad a1 ConseJo. 

Atentacente. 

Espero se3n ee 

~LA. L-+ ~dw~n A. Hernandez De:gadc / 

Cnlversldad de Puerto X1CO 
Departacento de Bl0lcgia 
Aot. 23360 
Rlc P~edras. P.X. 00931-JJf: 

.. 



ComegtorioCl r,locionadol I lpa cambial prOpulltp •• loa 

lPedido" r.loeionadoll ',1 pomeroio de p'O'. de acuatic. 

lOut hooer con aqUIlla. !Bpeci,s gyo no bon lido ,Un 

proteqido.? 

Edwin A. HernAndez Oe1gAdo 
Univerlidad de Puerto Rico 

Oepto. Bio10giA 
Apt. 23360 

Rio Piedral, P.R. 00931-3360 

23 de marzo de 1993 

Rec;untemente, e1 Conlejo de AdllllniltraciOn PesquerA ce: 

Caribe aprobO unas medidAI condueente a proteger vAriAI espeeles 

de peces de 1a exp10taciOn del mereado de aeuarios 

EspeelfieAmente, II prcpone prohibir 1a cAptura de los cabal1lt05 

de =r Hippocaopus 'pp. (Sygnathidae), mero cabrilla !pinepor:q 

quttatus (SerranidAe), e1 pargo lAma Lutjanys InA1is (LutjAnidae) 

y trel espeeiea de mariposal: Cbartodon capistrAtys. ~. striAt>!. 

~. Icy1eatu (Chaetodontid.u). 

Sin embargo, baaAndono. en e1 e.tudio de SAdovy (1991), en 

Puerto ~iao .e exportaron entre 1990 y 1991 aobre 100 I'plcie. de 

peces de arrecife. Crec que ha .ido un desAoierto exc1uir eerea 

del 95% 0 mal de laa elpecie. de las medida. de protecoion. MAs 

preoeupaote relu1ta el que no Ie incluyeran grupe. de peees los 

cua1es considero como muy vu1nerab1es a este tipo de explotaeiOn 

t 

1 

, 
, 
, 
, 
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, 



debido a .u. nicho. ecol09icoi y hAbito. alimentario •• UlIlAmente 

e,pec~ali.ta., cuyo rol altament •• specifico .n .1 arrecif. pocir1a 

.er detrimental a au int'9ridad. A continuaciOn, di.cuto arguno8 

asp.cto. d. la .001091a arr.cifal 10. cuale. d.b.n .er 

conlliderado. al pr'parAr una li.u. trIA. amplia de "p,cies a 

proteger •• , a.1 como un li.tado pI.liminar d. alguna ••• p.cies c 

grupo. d. p'c •• , 10. cual.. enti.ndo r.qui.r.n medidall d. 

protecciOn .i~lar.a 10 ante. pOllibl •. 

!;;crtanc;a de las A!ociaciones biol¢QicA! en ,1 arroclf,. 

El arr.cite de cor!!l es uno de 10' habiU.culoll de cayor 

~mportanc~a biologica .n .1 planeta debido a au valor ecolOgico. 

poner una alta biodlversidad, .u alta productividad biolOg:.ca. 

mantener compleja. redell alimentaria. y por .u incalculabl. valor 

.0cioeccnOmico y estitico, .ntr. otro.. Tambiin.e cree lion l:l'Jy 

il:lportante •• n .1 control d. 10. niv.les d. ~ atmosUrico. 51n 

':l:bargo, 1011 arr.aif.. •• caraat.rizan por lall complicadas 

~nteraccione. b~0109ica. d •• u. component ••. 

Como aj.mplo, 10. coral •• viv.n an una relaaiOn .imbiOt~ca 

con un grupa da dinofla9alado. aonocido. como zoaxantala., 1011 

cuale •• on vital •• para 1& productividad n.ta dd arr.cH. d. 

coral, la depo.ici6n d. carbonatc de calaic (CaC03) (Odum y Odum. 

1955), y para .1 cuaimi.ntc del coral (Simki .. , 19154). LAII 

zooxantala. tambiin prove.n mucho. d. 10. nutrient •• 'lIenciales a 

10. corale. (Mu.catin. y Cernichiari, 19159; Pearse y Muscat~ne. 

2 



1977) a la vez. que contribuyen a IU rnpiraciOn y proc!ucciOn de 

llIUCOsa. Seg'Un Davin (1994), el coral Pocillopora .ydoni. del 

Pacifico, usa 51% de la energ1a fijada mediante fotol1nUlil en 

relpiraciOn, 49% en la producciOn de IIlUCOla y 0.9% en crecilllilnto 

.Mientral .Muscatine et 11.1. (19B1) observO qUI lal zooxantlla, 

contribuyeron un 63% y 69% a la rllpiraciOn de f. damicorpis y 

fungia scutaria. rI3p8ctivAIIllntl. Cualquier dilrupciOn In .. ta 

relacion li%llbiOtioa podria ler detrimentral para 101 corale. y e: 

arreclfe como listellla. 

De lC]ilal f orilla , existe otro gran numero de interaccione! 

hiologicas en 101 arrlcifel de coral. tlto incluye alociaClooe8 

entre diversol grupol reprlsentados en la mliofauna (IJ 

proto%oariol, C]il.anol planol, oopepodol), Isponjal, .ipunaulidos, 

poliquetol, gutrOpodos, pelec1podol, cirripldiol, decapodos. 

equinodermol y pece. (Patton, 1976). Por ejemplo, alC]ilnol grupos 

de crustaceol aloeiadol a 09ralel pueden ler lIlUy iIIlportantel para 

estol ultimol ya quI 101 erustaceos II alimentan del ledim.nto que 

.e acumula lobre la IIlUCOla dl 101 corale. (Patton, 1976). 

Sin embargo, una dl lal rllaoion.. limbiOtieal mas 

important., dll arrlcifl lIla dl 101 erg.nilmo. limpiaderls de 

.otoparalito.. Un Ijemplo d. 61to Ion 101 oamaron., del g6nlro 

Periclimep.a .pp., (Palaemonidae) e'p,cil' inclu1da. In 11 liltado 

preparado por Sadovy (1991), lobre esploi.. IxportAdAl por el 

comercio dl acuario. Eltl grupo vi ve II i u;pr' In III trecha 

~leciaciOn con varial especill de anemonal (Hulllann, 1992b) y es 
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uno de los limpiadore, =ae importante. del arrecife. Otro. grupoe 

.lnoluyen a pecn de 10. g6nero.: Gobio!!omo, POlljoc!lnthu;s, 

coaetoden, familia Labridae, algunoe pomac6ntridoe y otro •. 

Se~n Randall (1962). eate fen6meno fue de.aubierto. aun~Je 

no deacrito como tal. por Beebe y Tee Van (1928) en el lAbrido 

IhalaBom; bifallCiatum en Haiti y Bermuda. Eetoa uumieron que 

a610 ae removian partiaulaa de alimento no ingerido por ottO! 

pecelS. Luego, .Longley describi6 en 10 d6cada de 1930 el mie:::::> 

cOlIporta:n.iento como la remoci6n de ectoparA.ito.. Contrario a: 

Pacifico, don de el genero Labroidu (Labndae) ee bAaicamente e: 

li:tpiador pr.lncipal, en el Atlantico occiedental exiate un ;::0::1 

numero de eapeciee limpiadorae. 

De aauerdo a Limbaugh (£echa no preciaada) en un artiC".Jlo 

tltulado "Cleaning Symbioei." en la reviata "Scientifio A.:uncar." 

(ver apendioe 1), una aola "estaciOn de limpieza" en un arreclie 

de ooral de lae Bahama. puede .er viaitada ha.ta por 300 pece. en 

un periodo de .eia hora.. SegUn eete autor, 10. pece. viaitaban. 

inclusive en varia. oca.ione. durante e1 dia 1a miema e.taciOn 0 

diver.a. eatacione. de 1impieza, invirtiendo ca.i e1 miemo tiempo 

en eata actividad que e1 que invert1an en .u alimentacion. Eeto 

no •• ugiere .1 grado de importancia que reviete 1a limpieza de 

ectoparAaitoe para 1a iotiofauna arreoifal . 

MAe aun, eeto no. eugiere que la preaenoia de eetacione. de 

limpieza en loa arrecife. puede tener un rol or1tioo en determinar 



la diltribuci61l y oonoentraoi6n' de lal poblaoionel de pecu 

.arrecifa1e •. De h.ehe, .n muchal ooa.ion.l, dond. bAy 

.IIgregAoien.1 de p.o •• en e1 arreoife e. preci.ament. donde .e 

encuentran lal eltaoiene. d. limpieza (ebaervaoion •• per.onales) 

!:lItal t1pioamllnte .e enouentran ent.re corale. ma.ivol (eJ 

pit(lor;io app., ·HontostrcQ .pp., Sidero§treA .idereo y otrcs), 

entre e'ponja. y cerca de hendidural, caverna. y roca.. E.to nos 

8ugiere que tanto la deetrucoi6n del hAbitat natural de estos 

erganiemol, como la remooi6n de 101 organilmol limpiadores puede 

aer detrimental pArA la compolio16n de lA ictiofauna arreoifal. 

Seg'.ln Llmbaugh, un pequetlo experimento de remooi6n d. las 

espeoi •• limpiadoral .n dOl Arreoifel d. parobo en las &halus 

donde loe pecel .ran muy abundantes demoltr6 que a1 oabo d. varloe 

dias .1 nUmero de peoes dieminuy6 drAstioamentl. Al oabo de des 

.ema~a., oaei todas las I.peole. habian delApareoido A excepcie~ 

de Aquella. territorlalilta •. De 'ItO. que quedaron, muches 

desarrollaron div.r.o. tipol de enferm.dad'l parasiticas, 

uloeraoionel, laoeraoionea .in IAnar y infecoionea baoteriaDaa. 

Finalmlnte, •• g~n Limbaugh, de.d. 11 punto d. vi.ta 

evolutivo; 1& .imbio.i. de limpieza ea vital ya quI Ividencia las 

Adaptaolone. morfol6gica. y de oomportami'llto de muohaa especie •. 

Desdo ,1 PUllto de vi.ta 00016gioo, loa limpiadores .on una. de las 

esp80ie. clavel en el arreoHe ya quo determinall en parte el 

arreglo y oompoaici61l de espeoiu en hAbitat. particularee coco 

10. arrooife. de coral. En cuanto a la %00geograf1a d. los peces 
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mAr.lIlOS. 1011 l.lmpiadorell podr1all aer uno de 101 factore! 

lim.ltantes en la disperslOn de lAII especies Y mAli importante A~n 

para III humano. 1011 limpiadoru de parasitos tiellell un 

incalculable beneficio aocioeconOmico al remover lOll parasitos de 

ellpecles de .lmportancia cormercial para el h~no, 1I0ste~iendo asl 

importantes pesquer1as. Estall especies vienell a tener el rol de: 

"doctor del arrecife". 

Tcdo esto IIvldencia el impacto que podr1a tener el destruir 

unA l!.ln:ple estaciOn de lin:p.leza en un arrecife. MAli aun. nc! 

lIuguiere 1a pcsibilidad de conslderar el numero de IIstAciones de 

lln:p::.ezA en el arrecife como uno de 1011 pOllibles monltores de 

salud Arrec.lfal. El grAdo en que la destruccion de hAbitat 

natural del arrec.lfe y por ende. estaciones de limplezA. 1:. a 

afectado las poblacionell de peces, dillm.inuyendo IIU densidad. 

cc:tpos.lciOn 0 diverllidad. aunque pcsible. es dlf1cil de 

estAblecer S.ln embargo. deflnitivamente. ell un faotor de peso 

que debe llevarnos a considerar probib.lr la explotacion comerclAl 

por el comercio de acuarioll de lall espacies limpiadorall. 

A continuaciOn. un lilltado de algunall de aquel1As espec.les y 

grupoll prioritarioll para .er inclu1dos en dicha probibiciOn: 

1. Quem lcnto ("Fairy baulet") 

Una de lall especiell de peces mAs afectadall ell Qran&D lore;:: 

(Gra=ldae) con una exportac.lOn estlmada en 11.124 organisl:lcs 
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· (Sadovy, 1991). Eat. pez, adeIna8 de 8er planctivoro, .e a1J.menta 

tamblen de ectoparAsit08 de otras especiea de peces T1plCAJDente, 

ae ut.lliZIl quinllldina para au captura, 1a cual podr1a resultar 

detrimenta~ para otraa .species en ,1 arrecife, particularmente, 

para loa invertebrlldo: s~:iles ,aj. corales, IlnemOnll8, zOAntioos, 

etc.} . 

2. Pct:Jacapthus spp. y Holacanthys 8pp. (Peces Angeles) 

loa peces Angeles (Pomacanthldae), fue otro d. loa grupo! cc~ 

=yor exportaci6n, unos 2,907 .lndlvlduoa (Sadovy, 1991). Est!! 

grupo 8e ha convertido en uno muy raro .n much08 de n,Jestros 

arrecl fe! (obeervaciones persona1es) L08 juveniles de fp;acar;; J'.js 

~aru, ~. arc~atuo, HolacApthus cilia:is y a. trieolor se allmenta~ 

de algas y detrito, y ocasionalmente se han obaervado limplandc 

ectoparasitoa de diveuaa espeC188 de peces (RandalL 198:3) los 

adultos de muchos peces Angeles 5e a1imentan de principalmente de 

esponjlls, Ilunque incluyen en au dieta tunicadoa, zoAntid05 y 

olga8. £1 remover un organiamo que controle nllturalmente las 

poblaciones de esponjaa en el arrecife podr1a re5ultar en un 

desblllonce en laa poblaciones naturalea de eataa, 10 cual podr1a 

reaultar .n un aobrecrecimi.nto d. estas en loa coral.a. AdeInas, 

al remover loa juvenilea, a. eatar1a eliminando tambi'n otro 

limpilldor de parAaitos. 
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3. Bcdanus rufu!! (CapltAn de padn) 

El lAbrido EodlOnus rufus ell otra upecie frecuentemente 

capturada en etapas juvenilell, en 1a cual tambien ea un l~p~ador 

de ectoparAaltoe en otros pecee (HulMnn. 1992a; ~andall. 1962. 

1983), Como adulto. Be alimenta de invertebradoa bent6nlcoll co:o 

crustAceoll. erizoB. estrellas qut'bradizaB y moluecoe, 

4. ThalasscQa blfaBciatum (Cabt'za azul) 

E1 cabeza azul (Labridae). tanto en .u etapa juvt'nil. eomo e~, 

1a ad~lta t's uno de los prlnclpa:es Ilmpiadoree de ectoparAsltos 

de otros Ft'ces (Humann. 1992a; Rclfe. 1980), Tamblen se ali:e:lta 

de una gran variedad de lnvertt'brado. de fondo. 

ectoparasltoa de otroe peces (Randall. 1983). 

z oopla:lct C:l Y 

St'gun Ft'dder:. 

(1965), su dieta lncluye crustACt'OS ectoparasitlcos en peces (eJ 

156podo.) y copepoda. de vlda 11bre, 

5. He 11 Choeru 'pp, (capi tanell ) 

Varia. eapecies del genero 'Halichoeru ,(Labridae) so:. 

t'xportadaa por _1 comercio de acuario (Sadovy. 1991). Eatoa peces 

aon carnivoros, alimentandoae mayormente de cangrejoa erizos, 

gusanoa poliquetos, mo1uscoa y eIItre11as quebradizaa (Randall. 

1983). El grupo es uno de los predadores maa abundantea en e1 

arrecife. Una reducciOn en aus poblaciones podria reaul tar 

dt'trimental para e'f arrecife al perll:ltlr un posible aumento ton las 
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dens~dades poblacionales de invertebrados coral1voros y de 

or9anls~es erodadores 0 perforadores de corales A niveles locales 

6. Scaridae (loros) 

Var~os miembros dentro de la familia de los loros tamb~en sen 

exportados por el comercio de a~rio. Los loros Ion un os de los 

peces cas· dominnates en los arrecifes de esta regiOn, so:. 

herbivors y muy eficientes en la utilizaciOn de los nutr::.entes 

CRandall. 1983). Tambien pueden raspar pedazos de rocas y de 

corales durante su proceso de al~zentaciOn, por 10 que contr~u~yen 

a 10 producciOn de sedimentos y rec~claje de nutrientes y de Ca:Oo 

en el arrec~fe. 

i. Seran~dae (meroa) 

Sadovy (1991) presenta un ampllo listado de especies de es:a 

famil~a exportadoa, incluyendo especies de importancia alimentarla 

para II bumano como el mero cabr~lla [pinephelus guttatus y l 

fulyys. Tambien varias eapecies dentro del genero Hypoplectrus. 

jncluyendo a. ynicolor, a· guttavarius, a· gummigutto, 11. 

llberrans .. a. indigo, 11.. nigr i can s y 11.. pu ella. La mayor1a de 

'atAI estAn clalificadas por Randall (1983) como muy raras y de 

una diatribuciOn muy limitada. De hecho, segUn Grana Raffucci 

(1992), en Puertc Rico, basta ese momento, 1010 se bAb1a reportado 

a. unicolor. Esta fAmilia completa debe recibir tambien inmediata 

pretecciOn. 

, 
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e, GCblOSOma IIPP, (gOblll limpladorea) 

Loa g6bido8 hmpiadoru del genero GobiosomA IIPP, (Gobi.J.dae) 

son de vital importancia eco16g1ca para 1a icticfauna arrecifal y4 

que tambi6n e. alimentan de ectoparasitoll de pecell (Humann. 19924. 

Rand~ll. 1963), Los g6bidoll lie consideran unoe de lOll principales 

limpiadorell de parAllitoa en el arrecife Estos habitan en cabezas 

de coral (Randall. 1963) y en .sponjas (Gudger. 1950). Su captura 

con qu1micos (ej, quinaldina) p'.lede implicar la degradac10n 0 

destrucc16n de corales mauvos (eJ !1ontastrea app y Dip!or :a 

spp,) 0 esponJaa donde usualmente habltan estall especiell, 

9, As ttapc9cn !!jtellatull ("Conchhsh") 

Eata especie. pert.neciente a la famllia Apogonidae. es:a 

tambi6n inclu1da en el liatado preparado por Sadovy (1991), La 

miama ya poc:\r1a. de por a1. estar seriament. amenazada ya que 

habita como comenaal .n la cavidad del manto del carrucho Stro;:±'J5 

gigu (Randall. 1963), Eeto nOli sugiere que ya .. u aujeta a la 

miama presiOn d. lIobrepesca a la que estA eujeta .1 carrucho. por 

10 que debe e.r protegida 10 antes posibl.. AdemAe. de eata forma 

tambi6n ae proteger1a al carrucho. su hospedero natural. Existeo 

doe upeciu basunt. aimilarea f. a!'Jtus y A" pynoticulatys. las 

cuales habitan en conchae de carruchos muertoe (Humann. 1992a) 

De igual forma. debieran eer proteg!d4S, 

10 



10. PoacanthY5 lipp. (oJones. catalufas) 

Dos especies de la faID.llia Priacanthidae fueron reportadas 

por Sadovy (1991): Priaconthys orenatus y~. cru.ntaty§. ~bas 

eSpp.cles tienden a aer mAs activos en horAs nocturnas. Durante.1 

clio se ocu1tan clentro de hendiduras y cavernas en 10. arrecifes 

(Bum:nan, 1992a). Estos son carn1voros, alimentAndose 

prlncipa1mente de peces pequeaos. crustAceos y gusanos p01iquetos 

(~andal1. 1983). pudiendo tener un posible rol importante en 

controlar las poblaciones de especies cr1pticas en los arreclfes 

11. Holocentrldae (gallitos) 

Varias especies dentro de esta familia fueron export ados per 

e1 cc~ercio de acuarios en Puerto ~lCO entre 1990 y 1991 (Sadovy, 

1991). Esto incluyc a Plectrypops restrospipis (toro cardenal), 

Eolocrntrue Meensiopis (gallo), y MyripriUil! ;:jagobus (torito), 

entre otros. Este grupo es ·de hAbitos nocturnos y durante e1 dia 

se ocu1ta dentro de hendiduras y cavernas en .1 arrecife. Los 

holocentridos son carn1voros, .e a1imentan mayormente de 

crustaceo. (Randall, 1983) y .on uno de 101 principal .. grupos 

nocturnol d.1 arrecife. Su contribuci6n a1 acerreo y reciclaj. de 

nutrient •• en e1 arr.cife mediante proceso. d. excresi6n podr1a 

.er muy important •. 
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12. Pemacentridae (dAmillelall. cremill. lIargentoll) 

Este grupo es uno de lOll de mayor r.prell.ntacion en .1 

arrecife. Inc1uy. grupos carnivoros (ej.Cbromis IIpp.), herbivores 

como lOB urgentos (ej. Abudefduf IIpp.) Y omnivoroll como las 

damise1al (ej. Stegastes spp.), aunque existen sus variaciones en 

este ult.l.mo grupo (Randall. 1983). Estudios realizadoll Bobu el 

contenido estomaoa1 de los pomac~ntridos en el Pacifico Bugieren 

observaciones lIimi1ares (Hiatt y Strasburg, 1960). Muchas de las 

especllIS del g6nero Stgastu presentan un comportamlento lII\!Y 

agreslve y terrltorialista. 10 que dific:ulta su mantenimlento en 

ac:uanos (Rolfe. 1980). Segun Reese (1973). algunos pomac~ntrldes 

pueden permanecer en un mismo terrltorio desde alqunaa Bemanaa 

hasta mas de dos anoa y medio. Por otro 1ado, seg1ln Sale (1973). 

una de las ventajas de ese comportamiento en los pomac~ntr.l.dos es 

el poslble manten.l.miento de una jerarquia social. Remover estas 

especles del arrecife. no 11010 podr1a generar problemas para otras 

espeClell en loa acuarios, si no que podria alterar la eatructura 

social de las poblaoiones naturales en el arrecife. Finalmente. 

de ac:uerdo a Emery (1973), los pomac6ntridos son predados por 

diversos grupos de organismoll, por 10 que lion vitales en III 

proceso d. importar y distribuir energia en la comun.l.dad 

arrecifal. 
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13. Qaetgdlpteru. faber (pagualu) 

Varios lndividuoa de eata especie de la familia Ephippidae 

fultron exportado. (Sadovy, 1991), . La ml.ma presenta 'diverses 

cambios de coloraciOn entre .us etapas juveniles y adulta, 

pudlendo llegar a alcanzar un tamal\o de cerca de 1 metro, lC'Jy 

dificil de mantener en un acuario cOmUn y corriente. Su dieta It! 

aumamltnte diver.a, incluyendo organismos .tailes como esponJas, 

:z;oantidos (antmonas coloniallts), gusanos poliquetos, corales 

gorgoneos, algas y tunicados pe16gicos (Randall, 1983), Esta 

especilt Sit ha tornado rara en algunos arrecifes de la regiOn Itste 

de Pultrto Rlco (obaervaciones personales), 

14. A::lblycirrhituc! pinos ("haYkflsh") 

Esta espeoie es la unica Itn el Atlantico occidental dentro cie 

la fa~lia Cirrhitidae y es muy rara, segUn Randall (1983), 

15. ApisoneW!! virginicu!! (canuio) 

Eata espeoie, perteneciente a la familia Haemulidae 

(boquicoloraoa), fue una de' las especies exportadas con mayor 

!recuencia (Sadovy, 1991), En sus etapas juveniles tambi6n es un 

removedor de ectoparA.itos de otros peces, mientras que 

adulto se alimenta de diversos invertebrados (Randall. 1983). 

como 
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16. SygnHhu§ sraribbuus ("pipefish") 

Esta especie, de 111 millma familia de los caballitos de ma:: 

Hippoca!!lPYs IIpp. (Sygnathidae), debe recibl.r igual protecoi6n que 

estos ultimos debido a au rareza y po~ible vu1nerabilidad a esta 

exp1otaci6n. 

17. Balistes vetyla (peJepuerco) (Baliatidu) 

Este es uno de los depredadores arrecifales mtlls explotado5 

por el cccercio de aC'Uario. Su va lor ec010gico IS vita 1 para e: 

arreclfe. Segun ElrA'I'ley y Adey (19B2), 1a 1I0brepesca de 

depredadores en el arrecife puede ser responsable del lncrecer.to 

en las densidades poblacionales de especies coral1voraa coco e: 

molu! co gastrOpodo Cora 111 oph i 10 abbuv ia t a. Oburva Clone 5 

aiIllilares fueron reportadas por HernAndez Delgado (1993), donde 

una lnusual alta cantidad de t:. abbuviata predaba en el coral 

ACropora pa 1 ma to en Playa Sudinera, Isla de Mona, coincidiez:cc 

con un ba)O numero y baja diversidad de predadorea en e1 arrecl!e 

lB. %anthisrhthya ringena (pejepuerco del aargaao) 

Eate ba11stido la baatantl raro. En au etapa adulta rara vez 

ae observa In aguaa lIlenores de 100 piea dl profundidad. Sin 

embargo, como juvenil, ae obaerva en ocasionea flotando en sar9aso 

en 1a superficie del mar, de donde es atrapado. Esto nos suglere 

que e1 remover aelectivamente a los Juveniles de la especie podr!a 
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afectar a largo plazo e1 reclutamiento de nuevo. individuos en los 

arreclfes profundos, reduciendo eventua1mente 1a poblaciOn. : 

19. Monacanthidae ("Filefishes") 

Varlas especies de esta familia Ion exportadaa. Est08 peces 

ae caracterizan por 8US hAbitos aecretos. tratando de ocultarse 

entre 108 corale, gorgOneoa, plantas, etc. Se a limentar. 

princlpalmente de esponjl1!l, bldroides, gorgOneos, etc. (Randall. 

1983) . 

20. Mul1ldae (8almcnetes) 

Lste grupo de peces bentOnicos se alimenta de invertebrados y 

ea uno de loa peces de mayor valor alimentario para el hu:r.a:lc 

Debe aer excluido del comercio de acuarios. 

21. Ostraciidae (chapines) . 

Los cbapines se han tornado hoy dia baatante raros en muchas 

localidadea (obaervaoiones personales). tstos 801'. de gran valor 

Alimentario para al humano. AdemAS, de acuardo a 'Randall (1983). 

iIIl lIer colocados en plloaras, tienden a seorlltar una auatancla 

venenosa que pueda matar a 108 demA8 pecea, inclusive a ellos 

:mismoa. 
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22. Plocioo hy5tri~ (guanAbano) 

Este pez de la familia Diodontidae tambi6n fu. exportado per 

el comercio de acuarioe. Este ti~ne un gran valor allm~nta.tic 

para e1 humano y .e uno de loe depredador •• importantes del 

arreelfe Se alimentan principalm~nte de invart~bradoe b~ntOnlces 

protegldos por conchae, espinas y exoesqueletos (Randall, 1983). 

Este listado no agrupa todas las especies que requiere;) 

proteeciOn 0 al menos requieren estudios 10 antes poslble para 

deterlDlnar si requieren protecclOn. Sin embargo, nos brinda U!la 

idea general de algunos asp~ctos de su eco.1og1a que deben ser 

conslderados prioritariamente a1 preparar una lista mAs amplia 

excluyendolo. del comercio de acuarios. Estudios relacionado5 a 

sus clclos y epocas reproductlvas deben ser llevados a cabo eooo 

parte del banco de datos evaluado.. Alguna d •• sta informac16n ya 

eXlste para a1gunas especies (Munro .t a1., 1973). 

Fina1mente, caba oitar a1 propio borrador no ofle~al 

(traducido a .spaAol) dal 1 da marzo d. 1993, e1 cual resUl!le las 

m~didu del Consajo. En .u ?6gina 4. an 1& .aociOn donde s e 

di.cuta al afacto d. no haber tomado ninguna acoiOn al respacto. 

a. establec. que .... poaibl. qua algunas espaoiaa esten aiendo 

aobrapescada.. mi.ntra. otra. pueden provear grandas beneficlos 

como componente. dal loosistema ooralino en vaz de ser 

capturadas" . Es praciaamente, esto 10 que podr1a ocurrir de no 

proteger tambi6n las especies y grupos listados arriba. 
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Recomiendo a1 Consejo reconsiderar inc1uir 1a probibiciOn de 

estas especies y grupos de peces alai medidas de lllAneJo 

propuestas para regular el comercio de peces de acuario. OJ~lA 

esta informacion pudiera ser de utilidad en 1a evaluacion y 

recons~deraciOn de las mismas. 
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CLEANING SY~IBIOSIS , 

• 

( The im'asion of the oceans by skin-diying biologists has led to the 

(liscoYeJ)' that a surprisingly large number of marine organisms either « 

-

live by cleaning other marine organisms or benefit by being cleaned 

\~7
b.il. s'in dh'inl in the cool 
wOl., oli tho eoastof seuthom 
CollleMU' in the .pnng 011949, 

'] ob.e"·"'! a britl and stemingly casual 
.".otlng bel" oen a sman golden 'elp 
~rc:h (Bra<:hyi.s1iuJ frr"",w) Ind a 
.... ll.:. surlpt'lch (Hyprrpre.epon G" 
it"'.urn) twict it. size. Tht walleye had 
.eporaled il$eU from a milling school of 
iu fellows so'.ral \.,ds awn and ",'u 

holdmg iUtl! rigid' with 5ru' ertendtd, 
'U bod~' pointod It an unnatural Ingle 
to tho M.ot 01 tht walor. Tho three, 
inch ~olp perch spent •• 'eral minutes 
p.ckln& .. 1 tho silv.r sid.s of tho "'aUoye 
",dtl, 'u poinled snout. Then tho hlp 
~rc:h d."od into the golden leaves 01 
.a nearb~ kelp plant. and tht walleye ro' 
turTl.d to 10 •• 'UtI! in the acbvit\ of the 
school. At tho time Irteorded th'u tvont 
in m~ notes only "' an intoresbng in, 
.:idrnt. 

5inot Ihon my studi., and tho ob.,,· 
.. ·.uoru of otho" ha"o conll'inc:-ed me 
tho, this was not ID isolatod 'pisode, 
On Ihe conlra" .. it WIS an instance of a 
C'O!U1anl "nd ~il.l Ictivil\' thaI OC1:Urs 
throughoul the marine w~rld, cleaning 
~1Tlbjosis. Certlin .pt'(iel of mlrin. ani· 
m.l have come to spt'(ialiu in eleanine 
porasileJ Ind necroti.e tissue from 61hes 
thlt Vilil them. This mutually benddal 
beh"'ior promotes Ihe weD.being of the 
holt Slhes and providet food for those 
that do Ih. cleaning, . 

The relltlon.hip between the cleaner 
and lhe clraned is frequently JO ca.ual 
liS 10 seem .c~idental, as in the enCOun· 
ter thai S"I c.ught my ollenllon. On Ihe 
elhe, hand, one find. in lhe Bohamu 
the highly or&anized relationship be· 
tween the 1'.do .. on shrimp (Pen·cli· 
menu pcdcn""i) and its numelous 
cli.nts. The tunspJr.nl body of Ihis tiny 
",nim.l is 'lrip<d with whitt and .potted 
"'th "inlet, ond its l'On.picuous onten· 
out' "r. comider.lbly lu"grr Ih.n its 

by r.onr.~ Limblu5b 

body. It .stabli.!!e. fts tUlion in quiet 
waler whtre fishes eonsr.g." or fre· 
quently pass. ah\'a~'s in associac!on with 
the .e. Inrmone BGrthalomeo "n"ulat., 
usually dlnging 10 it or o,cup~ing the 
11m. hole. When a S.h approaches. the 
shrimp \\~11 whip it.! Ions anl.nnle Ind 
SWI)' iu bod) bjle' and forth. 11 ~e Ssh 
il inler .. t~, it .. ill swim directl\' to the 
shrimp Ind stop an inch o. two Iway. 
The Ssh usuall) p .... nt. Its htad or a . 
gill eover lor doanlng, bUI if il is both. 
erod b~ somtthing out 01 the ordinar;.·, 
such as an injury ne., its tlil, il presents 
itself ta.il Srst. The shrimp swims or 
crawls forward, climbs aboard and Wills 

,ap,dl~' ov.r Ih. fish, ,heeldng irrelu
I.rities, tusging II parasites with its 
e1aws and dea",ng injured Ire ... The 
fi.h r.mains almost molionlet. during 
this inspt'cllon and IIIOWI the shrimp 
to ma'e minor incisions in order 10 Jet 
II subcutaneous parasites. As tho shrimp 
approaclies Ih. gill cov.n, th. Ssh opt'nl 
tach on. in turn and allows the shrimp 
10 .nl.r and forage among tho gills, The 
Ihrimp is "on pt'rTnIIl.d 10 enttt and 
leave the Ssh'l mouth ca"il\ .. Loc...J fishet 
quic\.J~· learn the localion of thew 
lhrimp. The)· lin. up ,or crowd around 
for their tum and often wlit to be 
cleaned when the shrimp has rttit~ into 
the hole beside the anomone, 

Such behl"lor hat been consider"'! I 
mere curiosity for m.ny years, The 

Iiter.ture cont.ins sc."trod "poru of 
cleaning symbiosis, including a few .x
Imples amonilland .nimaU, the croco
dile Ind Ih. £syption plover. callir and 
Ih •• ,rel. Ihe Ihinoceros ond th. tick. 
bird. As COIl)' as 1 b92 the Cennon bioI. 
agist Frnnz von Wngner had suggest. 
ed th.1 Ihe pstud .. " urI' ,on. I lin~' 
r.Jolive of the spit!<r th.lt is fr"luenlly 
ubserved " .. lin& 0 "Je nn I .. ~er in· 
st!cts, JS .jlC1UJl1y t'n~ .:.!"d In rtmonng 

ponsillc mites from th ..... in..-ns. Th. 
U,S. biologist WiIli.m Bt-rbe in I fr:~ 
U" r~ crab. lemo,," .. d ticLl froc: SUo"' 

b.thing marine iguana. of tht Ca~gos 
Islond!. \\"hil. dhing in tho eoral ... t.,. 
eli Haill four yean lal.r, B.eb< a!so 
U'" It".,al small lis,,", of Ihe .. , ..... 
I.mil) elo.ning parTot fUb. ~I • ...:c." r"h· 
ennOn in Ih. Cui! of Cab/om .. ,..fe, to 
• certain angtl51h (He!tlconf~"" f"'J, .. , 
IS £1 Bo,".,o. Thoy .xpla'n that tr.1I n.h 
-grooms the olh .. fishes" and so d..,.,.., e. 
ils btl. as -no Barber." 

RfC<lgnition of cl.aning s~mbi"''' .~d 
its impli""tions has eomo onl~ III t.eenl 
yean. Th. gear and the t«hnlgut of 
sUn dhinS ha~. zI'on INJ'Ine b1olo£"" 
In.\\, Ippro.ch 10 the dirrct ° b • ..,.., a::cn 
01 unders ... lifo, Thev h"e d;JC'O, .. td 
numerOUJ .umples o(doonlng bo~."or. 
.nough to estabhsh .lrtad~ lba, tht bo· 
ha,ior reprts.nU ono of the F"m .. " 
relat,on.hips in the eommun,:-. of ~ft m 
th. sea, The 1'110"'11 de.ne" tnclud. 
some l6 spt'cies 01 Ssh .• ix .pe .. e. of 
shrimp and Brebe's crab. ThIS numb .. 
will undoubttdh' incre .. e "hen tht 
man~ marine orianism. no ... su'preled 
of bein, cl.ln.rs hav. beon stud ltd 
mOl« closel,,, 11 no .. ' stems Ihal meS! 
other 61hes' seek oul and depend on 
th. se"ice Ih.y r.nd ... Th. p"m." 
nature of th. beha,iol is evident in th, 
bright CQloralion and anotomtc.1 sp" 
cilliuUon Ihlt distinguish mon) cl."n· 
m. II appears thlt cleaning symb,oSl' 
mly h.lp 10 explain the lOng. 01 spw., 
Ind the mllte-up of popul.tions founo 
in particullr hobitlU, Ih. pottorn. of 
local movemtnl and migr.ltton .nd ,h. 
n,tural eontrol of dis .. s. in mJn, fi.h., 

Th. imporUnot 01 cleJr.lnS· In tn,' 
.colo~· of tho waters oli louth .. n Col.· 
lomi. become more .nd mort opr.fe"I 
10 mt duril)S the .. rl~' 1950's as 1.,«,,· 
mulJI"'! ob .. ,,'"lions of cluno" ot "orL. 
!lly nnttS Jrep.tlicul.,l) conccrm·d" Ith 
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,he J>l'rform.nee of Ih. golden.brown 
"'1'SI' (O'yiulit coli(omocll). commonly 
.. .,.lIed Ih .... ~oril •. This cigar"h.ptd lilh 
it .bund.nl in these w.len and "'ell 
"nown 10 Ji,h.rmen .... blil.lle.ler. 

Ccr1.in lilh... such u Ihe opaleyo 
(Cirrllll n,·,Ticon.!). Iho loplmelt ("th •• 
Tin"," "(fin,,) .nd Ihe blocl,mit/) 
(CI"omu I'u"ctip'n"")' crowd 10 denle. 
I_ "bvul •• ~,io"ta thaI il il impoSl,ble 10 
.~. the cle.nong .erivity. When I lint 
..oW th ••• d,n ... cloudl. ohen "'ilh stv· 
<1'.1 hundred lish sw.rming around. lin· 
1:1e clt'.n.r. Iinoughl th.)· " .... Ip .... n. 
ing 'gll,eg.lionl. As Ih. clouds disptrstd 
.1lt mr .pproaeh. ho",.ver. J roptltedl), 
o!!S.rved a I.~oril. rrtruting into the 
1:'0\'''' of the rocks .nd 10'wOt'd n.arbv. 
Oftm the hOIl filh.s. un. ware of my ap. 
1'ro.ch. would rush and IIOP in fronl of 
~bt' r'ITe"ong ,enorita.l.mporarily block. 
;ng il5 p.rh, In Ie" d.nse schools I "'IS 

.,bl. to ob.e"e Ih ... liont. in Ih. aet of 
:rllbblons par..,te, Ir~m th. Sln'" of I 

host £.h. \\'hil. btlng cI •• n.d blael. 
.l7llths would rem,;n motionless in the 
,-nost awl.."ward pClltions-on thtiT sidel. 
.head up. hood down or even up'ide 
~Q"'I\. 

Tbt' mat.ri.l cleaned from filhe. by 
'the s.~orita Ind oth .. clun." has nol 
WtO thoroughly ,tud,.d .. >.mong Ih. Or· 
gan:,m.1 ha". not.d in Ih. slomaeh con· 
,.nu 01 du.ners u. cop.pod, and is0-
pod,: minul. pau'ilie eruslaeearu that 
"naeh them,rlve, 10 Ihe "al., a.nd in· 
1ebumrnt 01 S,h ••. I h~ve also fou.nd 
baereria. and on ,."e,.1 oce.,ion. I have 
seen .. nom .. in the acl of nibbling a""a), 
" wlut •• Sully growth that str .. med u 
" mill·y cloud Irom thr gills oC in(ect.d 
~.htS Especially in the spring and sum· 
mer months off CaJjlomia and far1ber 
south In the "'armer "':Aters off Mellico. 
many lishes displl), Ihis infection; It 
~ang.s from an oceasional dOl of white to 
llrge uleeraled so, •• ,immed with whUe. 
earl H. Oppenheimer, now at the Vnl· 
,-enityof Mia!'"!, hu shown th&t this II 
.a b.lderi.l dise.se by infecting hulth), 
.individuals .. ith mllrrill tal:en frolll 
dise.sed lishes. 
. Judging by the diversity 01111 ~lieflo 
't.l •• the seilorita II well known u • 
cle.ner to many m.m~rI of the marln. 
leOmmunit).·. Among the lpeetflthat seek 
out III .. rvices J have counled pel'glc 
(deep oce.n) lishes .1 w.lI :IS the DU' 

merous .pecies thaI populate the kelp 
i>eds ne.r., Ihore. The bloek sea ball 
{Ste'.tol.pi. grea,) Ind the ev.n I"ger 
oe...n lunfish (Mo1a molo) s •• m to come 
purposely to the out.r .dge of Ih. hlp 
beds. where th.y attr.d lorg. numbt'rt 
of 1.lIorila •• which Bock .round Ih.m to 
]lick oil their par",!I.s. I have .Iso ob-

... rwd Ih. se,ioril. 01 "'ork on Ih. b.1 
ray (Holor/.inll, "'i/omico,,), Ihowing 
thaI the s,'mb.osis embra~. th. ~r1i. 
loginous .; w.n as the bony lish ... 

Sinee Ii,st ,ecognizing cleaning beh.v. 
ior in th.s. soulh.m California fi.hel. 

I have studied II In num.row plaeel 
down the Pacific COlSl of ·)ljuico.ln the 
Cull of California. in the Bahamu Ind in 
Ih. \'irgin hl.ndl. Ob .. rvltions ",eh ., 
min. ha"e b •• n parlll.lrd In tho liltr •• 
tur. b)· other sLin.ci\·ing biologiSts .and 
bJi unde",·.I.r pholograph.". From 
1952 to 1955 \'em .nd H.m· P.derson 
mid. motion pictures In th~ Bahlm .. 
of de.nins ~havior in • num~r of spe. 
cie. of lish and In the violel.spot1ed 
.hrimp thai ~m their name. In 1953 
the C.,m.n SKin di".r H.n. Hass .• ug
sest.d Ih.t Ihe pilol /ish associ. ted with 
manta ra)'s at. Ih. p .... it •• 01 th.ir 
hosu. Ir~nau, Eibl·Eibtsloldt. a Cerman 
biologISt. publlSh.d note. in 193. on 
cleaning beha"ior he had \\'itn.SI~d in 
lish.s in Bahamian .... ters. he ."Pr.ssed 
the b.lief Ihat it is common in Ihe ocean. 
of th. ,,·orld. In the H.waiian a.nd So
",.". i,lands Joh .. E. R.ndaU of the Uni· 
venil\' of Miami id.nl'1li.d as cl •• n.n 
fow Sshe, of the g.nus L,wroidlt., I\vo 
of whieh w.r. n .... sp.des. 

A few g.ne .. liutions .boul cle.ning 
~'lTlbiosiJ may now b. at1.n>pled. In the 
6nl pllee. th. 'phenom.nori Ippeln to 
be more highl)' d.v.loped in cle., tropi
cal wale" than ie co"le, region, of the 
.us. Tfe !lopiCII cleanrr lpecies are 
more ""m.rou, Ind includ. the you.ng 
of the grl)' .ngtl.6sh (Pomacanlhu. 
IIU"U'), the butterS, Ssh (CIUll'1oclDn), 
gobies (ilteD,inu,) 'and se"erll wrlss .. 
",ch u the Spanish hogSsh (Bodie ..... 
ruf"') &.nit tht m.m~" of the genus 
Lab'11idlt,. Even dislanll)' r.laled species 
hive analogou, s\ructures for cl.~nin!l. 
.uch II pointed moulJ .nd tweez.r.llke 
teeth; this ruggests con,ergenl e\'oluUon 
toward specialization in the d .. ning 
run~Uon. In the !lopic~1 '''1 Ih. clean • 
Ing lish ar, g.nerallr brighlly colored 
.nd p.ttemed in Ih.'1' contro.1 to their 
baCkgrounds; it .pptm Ihat most lishes 
that .tand out In th.ir environment are 
c1eonen. Since ~l.~ning Sshes lIlust be 
conspicuous. it illogic.'lh,t they should 
have evolved tow.rd mOlimum con!last 
wilh their .unoundings. (The p ..... Ue. 
on which Ih.y f •• d hi, e evol •• d tow.rei 
a mllXlmum of prot.clh'e color. lion, 
matching the color of th." hO'ls •• nd ~r. 
ulu.lly Inv/sible to th. hum.n obm"·.r 
of cl •• ning beha"ior,,) In g.n.1>1 Ih.s. 
lishes are nol gr.g"'ou •• nd li"e soli. 
tarily or In p.in. In T<"'l'e' .. 'e Zone 
wat.n, on Ihe olh.r h"nd. the cI •• n." 

are not.o brighlly color.d or so <'Ont'JII· 
ingl)' m.r~.d. The)' lencllo b. S'.S."" 
OUI. 10 Ih. point of Ihing in ,chooh .• nt! 
are more num.roul. though Ihe number 
of ,pte its il ImaI1er. 

Th. cleaning ~h.vior 01 the t,op,col 
form, i, corr •• [>Ondingl~ mort com· 

pie. than Ih.1 01 the Tempera'. Zone 
lpeci ••. \\'h.re ... the latter IIml'l~ 'ur· 
round or follow .lish in order to de.n ,t. 
th. tropieal cI~anen put on di.pl.;, not 
unlike those Iho\\'1\ in L'Ouruh,p b., .orr-. 
1Il1l. li.hH. Th..,· rush fo," "d. ("'". 
Iid"",YI and Ihe'; ftUrat. "1'''''"£ t.~c 
ritual unlli. 6.h il.ttr3<1.d into [>01"'0" 
to be cleaned. rr.rIUtnll)' Ih.~ •• n •• tho 
prrsenee of _ h.h b.for. a hUO'1,n ob· 
Itrver C:ln. and Ih..,· h.,t.n 10 ta'" uo 
their lIation ~fore ih. Ssh ~""t. to L~ 
cluned. 

Sam. Iptei •• dean only in tn.., 1"\ e· 
nile II.ge. non. of th.m -pre", to d.· 
pend exelush'eJ~' on the habll (0' II. 

food. Ag.in. howev.r. the trci',t:,! 'i'" 
cie. come clos.r to b.ing "lull t,,,,.
cleaners. On. consequonee 01 tn.., h,gh. 
er degree of 'peellhution IS th" tht, 
.njoy consider.bl. imm"n.~ f,am prtd. 

. atets. In an rxlrnsi\'f inHest:;atJon of t}.e 
, food habiu of CaJj(omia l.lp S,O .. I 
ne"er found a seflonta. a clo,o cou,,,o 01 
the numerow c1eaDing ""ue. of th. 
tropics. in tbe stomach con!.nu o( other 
lish ... 1 hive seen it sal.l~' enter the optn 
mouth of the kelp b .... a Slh tha: nor· 
lIl'Uy feeds on ... f>oflla·si2e ssne. On 
Ih. olh.r hond. the kelp perch .• more 
~'l'ieal Temperal. Zone clean... r .... 
qutntly turns up ie the Slomlctu of Eshos 
thai II clea.nl. The imlnun.1\ of ",,"ain 
cleaners /s so weU established th.r otlx-r 
lishes hive com. 10 mini;" Ih.O'11O color 
and conformation .nd so sh ... th.ir 1m· 
muni':'·. Some mimics ft'· ..... the prOC'OOS 
and pre)' on Ih. Ssh that miJlal. them 
for cleanen! 

The lime ,en.rali=tions ma)' b. 
mad. in ronlnsting the deaning ,brirn;>s 
01 the Tropic.1 and Ttmp<nl<! =~. 
Onlr one of the IIx !.:no,." .pte;'" occurs 
oullid. th. tropiCS; this Is the c..JUonu..a 
d.aning .hrimp (Hlppoly.mat. colifo,. 
nlco).11 is. hlShly ;r.:.rious .uuI ... an· 
clering Inimal, at the other pole of ~. 
""vior from th. tropical species as rtp. 
resented by the loUt""l' acd JedenUr)' 
Ped.rson .hrimp of the Balwrnu.11 w~
ters. The Californ;. deaning 'hrimp do •• 
not h.". th. colorotion ~ In.n.,ng 10 

m.h fllland out from /I. en"ironm.nt. 
So br as r h.ve ~en .ble 10 dtterminc. 
II does nol di.pl.~· il ... 11 10 .ftr..l<'l fi.hes. 
Th.se C.Ulomia ,hrionpl \\'~ndet .bro.d 
in troop' num~ring' in th. hundred,. 
f •• ding on Ihe bottom 01 ni;;hl .nd re· 
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·;rlll~ In ('0\ C'f dtujn~ the- tJ;,y. They :lC1 
:Ii' dr .. uu:rs \\ hrn Ihl'~' tVlne' "ron:ln ani· 
n,,1, ,,~' ~ loU"~r .. in 1I.,d ilf t"'~n;ng Of 
"lorn. fi,h.l"·rh .• p'., mor .• ~ ,.1. swims 
into thr C'u.'viC1' Wlll'ft tllt\ h.lvt found 
'''rlw, Tht, will cr.I\,1 r .• imll)' 'o".r th. 
C"nfJl r O,IUidr IlIr(;\C\' 01 the :mim.1I, 

dr.ning .w.) .vrry'''in; rtmo,'"uk. in· 
dud,"!: dtra)'in; lissue, A Inbst.r th~t 
h .. lx-tn worL,d o".r by ~ ltom o( thn, 
shrimps ('Omes nlll wilh A d •• n shen: a 
hum.n d" .,, h3nd will f,tt'ivt tht 13m, 
treAlm,n!. rimes do not .... m to 1M
bnlh~r..J by Ihest rough att.ntion •• al. 

d.ouoh ,Ih. mor,) m~) 0«,,.;on3Ih i,'rlc 
ill ht~d AS jf an"oy~. . 

In 10m' COlU ihe shrimps m,\ .l1Ier 
th, mnulh of Iiv- mo,,)' 10 ~., ;, Pol,.,. 

.• ilts Ihrr •. bUI MI '\lthuu, m', ,h.' 
lIomA.h, or mo,,)'s hAVt ,,,lol.cl • ,<>n. 
lidtr .. bl. numIM-, of th.i. shromp' In 

SP017EO GO.~TFlSB ''' .. ~d.". •••• ",.r.l.,.,1 It boll 101M 
..... U., Sp.nl.b ho,fi.h. Th. ho,6.b 10 found i. 1M "orica' ~'lfro 

from 8,,.lilll. arttl n.rld, ,. IU •• , J.n,i, •. in ,ht CuH of Mf\.;to 
and arolni Att.Dtion IDd St. Br',n.. it'ltte'. in the ~UI~ ."II.nue • 

CAIIIB.\LDI rH .. ".,\,pop. ,.&i,.oclal ., lOp hoI", 11 .. 1f., In ••• 
,.., ... 1 •• ,1. "hilt brln, e1un •• loy ... ~o'h •• Th. 1.11." ~ hi,h 
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i. fount! ift t,mrtr.ttt .. ·.1',.· 'ro,. un.,.' C;1ilorni2 to ,."n· 
tr~l Lo .. " Ca'ifornia. rlUft, ilion Ih.u\ • doatn ,,,Hit' of F..h. 
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""ntr;ht. thr tr0rm: .. l cJt".tni"~ 1humr". 
.. II or Ihtm mo •• utlu'h-tl~- 'l"'0I,I".1I 
... d,·on,·II. sum /0 h,'-e Iht sam. im, 
munlly from pr.dolion .• , Ih. tropl.al 
tI •• nm!: ~Ih.,_ Wilh Ihei, b,ighl colol1. 
th.i, Ihl'<l IIlliollJ And Iheir .I.bo,.,. 

. di.I"'~- Mh.vlor. Ih.y A'. pl.lnl~- .d".,. 

Ii .. -<l III Ih. ",mmunil)' ~. clt·.n.T> onel 
.III,.rl hO.I, ,olh., Ih .• n p,t'd.IOrs. 11 .. 
•• II~· 10 v;,u.liu the tvolu'ion.l')' r"lh 
h whirh Ih. mo,. compl .. clunmll 
'~-mbiosis m.~· h.,·. d"'eloped I,om th. 
iml"'rf.Cf cl.ane.,holl ttl.,lionship"u.h 
a, Ih.1 01 Ihe Cllilornia ,h,imp. 

In Ih,,"mmt" of 19H. in Ih. Cull uf 
Colifomi. n •• r C .... ,m.s. I nul.d Ih.'1 
.k.ninll behavior ,pl"'"ed 10 I>< mn, 
IItn".It'd ., _k~' po.n": nch po,nl 
"·u m.nnrd by Iwo bull.'S~ ~,h .nd 
on •• ngtl~sh. r .Slum.d Ih.1 Ib, COn. 
IItnl •• tion of olh., &ShH "0,. I,cm ,h. 

Jl"\'L'iILE CILH A!'ICnnSB ,,. ....... ,,,,,,",.......,, 11 ",b, 
OJuD. ntftoal pl ... it .. Ir ••• 1>< taU.f. hr J •• k .Car ........... ,. 

101 •• lilt ' •• 11. .. I •• tbar .In .... tbe SplDI.h 1I •• fi,h. Thi. 
,1I0.0",.pb .D4 til ..... 1 ••• ppo.it. pl,' • .,. _.d. b,.b. IUlbo •. 

-cr.tA"'!'iC ST.l.TIO!<.- ron,lIt1n, ., I .ponlt IIi,A, .r .. ,,-i.h 
.".,.U. lui I'rOlu6cront'''' 'lU1'ound.ct., ,v,tI. ,n.'" It mann •• 

b .... ju,"tl"lil. IrtJ anl,Hhh. n.. lI,tIOn. loutH. oft' ~t" Pnn-j .. 
d,nt, 1.b,u' In tht B,hllnu. ,,·at pfrtlto,raph.tclla)· the author·, "" ifl' • 
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I,.ct Ih.1 Ih ••• poinll con.lilul. 1M in· 
'.n,·tlion uf 110. (~mmunilirs of 6.,," 
on .. rh ,id •. In l!iSS ~.nd.n, report in, 
On hi! rtucl~. 01 Iht· ~lrJninll "ToUe, in 
tI •• S.'>(1rl~· lsl.nd •. ob •• .."rd lhol &.h" 
c.m. Irom roml""li".ly Ion; dmaneft 
In Ih. SOf •• ncrul'i.d b~ th. draM", not 
just/rom Ih. imm.cI.a" communi~·. The 
p.o.."on bro,h ... m.d. lhe ........ obln. 
'·.Iion .n 110. B.h.m ... rrporlinll lhol 
I h. d •• n." congreg." in ~J;UI .. ".Jr_ 
in, 'W.ons" In tho cor.J r .. 1s .nd .U,act 
10011 nshe. /rom I.rs. a,e ... 

Sub •• qu.nt Iludie. loa", eOnsnnrd 
the.e obsrrv.tionl. Tbe "WOUI 

Iprei .. 01 .I •• ning fi.h and .hrimp I.nd 
to clulle, in parti~ular ecoJogicallitua. 
tion. at conI hud., d'pft .. io .. ill !he 

bouom. Ihll' .Trc~.g. or lhe rd~. of 
ldl' bed •. Their I'"sent-e in Ih ... louli
Iw. anIOunl. in !:lUI p.:>rt for 1M lar,e 
.. ltmblages or othe, IlIh .. ·Ih.I .,e 10 

r,eljlM'Dtly If't'n Ihe.e. Evrn I Imall 
rlr.niDg .t.tiun in Ih. 1101'1" m~~' proc. 
e .... Lvgr numbe, 01 Ii.h in Ih. eoune 
or I clo~. J $a" up 10 300 /ish ,I .. nrd I' on .... bon in Ihr 8.h.m.1I du.ing one 
I .. ·ho.., d3ybGhl pe,iod. Som. 01 Ihe 
Ss,," pus hom lI.lion 10 Ilalion and 
ftlUt'D .iUI~· lim •• du,in!: Ih. day. those 
tNt rouId be identified b\' ,·bibl. m.,"'. 
,lIch • inltcllon spots: ,etumod cloy 
aller day .1 reJ;Ular lime inl."·4". AI. 
logrtt.rr It Iftmed that mony of the 
lish" ~nt :as .mum lim. al cleaning 
IlaliollS a. they did in feedin!;. 

AI mnlog ,I.lion. inhabited by thou-

• -. 

.. nd, of dc.,ninG o·',.nnrns. d •. ,"",. 

.ymlJlDStS must ;.ssumr Gft;lt numtt~ 

.... 1 signifit.n.... in dO'rrm,nIllC' 'ho 
djl1rjbuhon :and C'OHC"tnfr.1tion of m •. 
rillt' pol'ulatton.. In m, 0f'""un. " 
II th. pr ... n.... 01 ,h. ..;,"'". ,".c 
th. hlp ~.th 11>", bran; •• r.t d,,;->. 
"'01" co.II.1 and pei,>" n,h •• Ir.,:.." 
to Iht .dS' 01 the L.lp b.d. 0" ".< 
C~1i(omia coast. Most t'OnttrHr..!". s 
01 ,eel /ish", m.} •• m,l~rh b, ,,',0," 
stood to be dunan. SU!!O", Cl" '.,: 
I\Tnbio.is ,.·ould ,h ••• lo,. ,eN'cnl fc', 
the t.ilten~ of such \\tli-i.~,:'.\~, 
Calilomia .port·fishjn~ ~'ou,ci. " let 

rocl'r poinu 01 S.nta CJlJlani .Is:.,," 
the a, .. ' .,ound Ih. sUlll,n ,;.~ 

VoliDnt oil' th. shorr of C","!.... !r.~ 
La Jolla ktlp beds alld ,.b". ... "nt 

BLACKS~IITHS IN CIIOt'P _.hln, '0 Itt .Jun.d It, • ,In,l. 
H~otil. ("'tid" ~IA ill "uri, IsOfiJONoI po.ilion .r ,j,II, nn,," 

'''lImt .ariou. po,hionl. Thii phOlO,rlph ~It. m:.dt b, fh.ltl,.. 
H TUfnC'r of the Stile or c..JUorni~ Dcpulmtnt tlJ rhh :lnJ G.·"I", 



... II,,"nn ~n.J Ih. c;."on,do I".nd •. 
TI ....... 1,!"nr ... J.13110n, or !:oUrlr t.n 

fU1' fu,tllI" "1>"''''lIu,, ;ond ~rh.I" n· 
rrllm,·nt.ll '1IId~. In ~ mod.,1 lirld .~. 
,"'llm"nl in th. BJh.,mOl I ontf ,.mo,·.' 
all Ih,· Lno" n d •. lnlng u'll,nirms I.nm 
two .m.lI. isnl>t.d roth ,.·h ••• Ssh 
..... m.<I p.rtlt·ul .. rl~ .bund.nt. Withon • 
I,." .Jan th. num!,.. 01 li.h "' •• d.&.!. 
'H.-_,Ih- ;t"dm't'd. \\ nhln two wrrl, ~Jmos: 
.. If ., .... 1" tho IPtri,otl.l fish •• h~d d,,· 
.. Pl ..... ·rd. 

Th .. "'~tlm.nt .I,n.J.mon'fT ... d Ih. 
""1""1.n.... or elt"n'"g '~mb,om .r. 
sn',"I~lInil\!;! Ih. h •• lth or Ih. m.Mn. 
1'0l'ul .• llon. ~I,\n~' o( Ih. Ssh rtm.,in,ng 
c1.wlnl"'d (uu, "'h,tt blolches, .... r!j. 
;ug. ul<~.al~d '0'.' .nd ! •• ~:.d nns. A,!· 
millrdl~' Ih. u~.im.nl "'11 a ~'OSI ont 
a"d nol ... U !:Or,lIon.d. bUI Ih. 0.
",,,·.d t:Ontra" wilh Ih •. S,h popul.llon. 
ofth. n • .,b, "",,1 h •• d! WI' 'e,\, Slm· 
..,~. urt.in·l~· it 'Pl'rJft'd Ih.1 Ih • .If· 
1TI.nu ocrulTtd btoc.u •• of the ~i".n .. 
o( tl •• r.ing o'pnisms. This imp"Ulo •. 
..... str.n~lh.n.d ",h.n _ numb .. of h
c:~1 fahH Ih.1 had botn m.intain.tl in.r 
aquJnum " ••• lound 10 be dt\·.I0l'lnS 
b.cl.n,.) inl~lion •. I pl.etd a cluner 
~hrimp in Ih. aqua.ium, and II ",.nt 10 
.. 'Or1 .1 once 10 dun Ihe inI~trd !ish ... 

S~mbjotic c1 •• nin& has some illlportant 
biological implications. From the 

..,j""'P0inl of evolution it p""idts , 
.tmarubl. instance of morpbolo!icL 
and bth~'i"ral ad'plation. Ecologicalh 
1I'l"'aking. cluners must be regardrd lIJ 

b~' Clr!;!onisms in the auemblinr of tilt 
.~cits t~1 compost the populations 01 
"~nous m~rin. h.bit~u. Cltanon~ ralSts 
a ,reat m~ny questions lor stulents 0: 
anim31 beha\'ior; il would be int.rnUnt 
10 know wh.t me~h3nlsm p.evenu Ot. 
1!i~rih' ,·or.cious lish.s from d.vounnr 
Ihe !itil. elunrrs. In zooseogr3phy th; 
de3n.inll reLttionships m.~· p,o'ide th. 
limiting foC1or in tho dispersal or ,'anous 
1I'J>"ties. In p~,~sitolos.\' the rolltionshlp 
be!..·ren lb. eleoning ac:U\itin on the 
one t..nd .nd hOlt.p.';~lfte relations on 
the Other nerds in""'tis.ltfon. The bene· 
fic:i.1 eronomic efl'e~1 of cl •• nen on com· 
metcio.ny impo.t.nt marine ori~nisms 
must IH: tonlfder.bl. in lome Areu. The 
1IIOdem morin.·6sh.ri •• bfolo~ist must 
ftOW tonsider de.nell in an,· tho.ou~n 
"''Ork de. ling "'itb life IuSIO~' and S~h 
pr'i'ulation sludiu. From the SI,ndpoon: 
of the philosoph)' or \1;010&),. the •.• tent 
of tlMlin; bchJ\;or in the ~?O 
eml'~slzcs tbe rol. or to-op.r.tlon in 
tl3ture :u ol'J'los.d to Ih. tootb·and-c13\Y 
.slrul:sle lor "ill.nee. 

PEDEASO:oi CLL~:oiI:oiC !BRUIP ,I'.ridi,"u" ~ .... I&I' .tlt"" .... by w •• io. Iu 
......... "Ilieh ... I ..... lb •• III b •• ,. Sb.Il.Uk •• bj .... ,up~ n,"" .ro .b,,,.p·1 ...po<! .. or -aipp""" PbD", ... pb "" .&4, ., F. M. II.,., .1 Scilb ... i .. I ... i .. " .... 

CALlFOII!'lU CLL~!\I'C H!RI~IPS -clull-th ••• th.,·. hand."", t. pi,~lnl ,f lUI 
~n't:'n;n ... TJJtll' .bt;mp. duft. ,\.t,thinllhal It nmovablt ho", ,1M .. ,,,ior .f a t,OA.. 
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CA1.IFOR!\1A !dORAY EE1. fC,....,. .. r-u .... ", .. 1 ba. h. n· 
'crul ,......h .. , ..... ,..! ., I • ., Call1onUa rlu.ln, .l>ti",p' 

SI',':oiIl'H 1I0CFlSH "./" In pr ...... r .Iunln, •• nn '.',ron 
CAr ... ,.,ltur.,. b"";4"'" I "OJ photo,ra"htd b, luthor 1ft B"h~nt.u. 

fHippo1rs-... Uf •• alcel. AI .ppcr Ieh I, • fillb .brimp. Thi. 
ph.I.,rapb ..... IIM ..... I ri,,,. bel .... _., .... d, br RD. tb."b. 

l10'FJSH rP,".b fioll,."d fa lton 'e a .try much '"I.llkr 
r't.art,n •• fllM 'p",pl, ~11t ." tin''') .f 1InJtltrmintd Itsw'lrt. 
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