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Tentative Program for the 52" GCFI Conference
November 1 - 5, 1999
Holiday Inn Beachside Key West, Florida USA

- MONDAY- NOVEMBER 1, 1999
0840 - 1000 WELCOME ADDRESS - PLENARY SESSION

1000 - 1020 Break
1020 - 1800 DEMERSAL FISHERIES

1020 - 1040 Habitat Use and Movements of Groupers and Grunts in Virgin Islands National Park, St. John, US Virgin Islands - Jim Beets

1040 - 1100 Preliminary Results of the Reproductive Biology of the Black Grouper, Mycteroperca bonaci, from the Southern Gulf of Mexico
- Renan, X. et al.

1100 - 1120 Biology of The Tiger Grouper, Mycferoperca tigris, (Pisces: Serranidae) in The Southwest Zone of Cuban The Shelf. Feeding
Habits, Age And Growth - Garcia-Arteaga, J.P. ef al.

1120 - 1140 Portrait of the Commercial Fishery of the Red Hind, Epinephelus guttatus, in Puerto Rico During 1992-1998 - D. Matos-
Caraballo

1140 - 1200 Tag and Recapture Study of Red Hind and Coney at Three Spawning Aggregations Sites off the West Coast of Puerto Rico -
Reosario- Jimenez, A. and M. Figuerola-Fernandez

1200 - 1220 Evaluacién de )a Pesqueria Demersal de Media Altura del Oriente de Venezuela, Periodo 1981-1997 - Lirez, A y J. Mendoza

1220 - 1240 Species Composition, Abundance and Catch Rates of Fish Caught on the Formigas Bank, Jamaica - S. Grant

1240 - 1400 Lunch

1400 - 1420 Preliminary Results from a Continuing Study of Spawning and Fecundity of the Red Snapper (Lutjanidae: Litfanus
campechanus) from the Gulf of Mexico, 1998 - 1990 - Collins, L.A. eral.

1420 - 3440 Age Validation of Red Snapper, Lufjanus campechanus, and Red Drom, Sciaenops ocellatus, from the Northern Gulf of Mexico
Using 210Po/226Ra Disequilibria in Otoliths - M.S. Baker et al.

1440 - 1500 Age Estimates from Annuli in Otoliths of Red Snapper, Lutjanus campechanus, from the Northern Guif of Mexico - C. Wilson
et al.

1500 - 1520 Discriminating Age-¢ Red Snapper, Lutjanus campechanus, Nursery Areas in the Northera Gulf of Mexico using Otolith
Microchemistry - Patterson, W.F. efal.

1520 - 1540 Growth and Reproductive Biology of Red Snapper (Lutjanus campechanus) East and West of the Mississippi River: Preliminary
Data Testing the Single Unit Stock Hypothesis - Woods, M.K. and J.H. Cowan Jr.

1540 - 1600 Aspects of Reproduction, Age and Growth of the Lane Snapper, Lutjanus synagris (Linnaeus), 1785 in Jamaican Coastal Waters
= K. Aiken

1600 - 1620 Break

1620 - 1640 Diferenciacion Sexual e Inicio de la Madurez de 1a Cachicata Blanca, Haemulon Plumieri (Pisces: Haemulidae), en la Parguera,
Puerto Rico - Mateo, J.G. and R, Appeldoorn

1640 - 1700 Feeding Ecology of Deep Reef Fishes in the Northeastern Gulf of Mexico - Weaver, D.C. and K.J. Sulak

1700 - 1720 Methods and Lessons Learnt in the Application of Ultrasonic Telemetry to Coral Reef Fish Movement Studies - Eristhee, N. er
al.

1720 - 1740 Aspectos Ecoldgicos de la Sardina, Serdinelle qurita, en la Plataforma Oriental Venezolana, Determinados a Partir de
Prospecciones Acisticas - Cirdenas, J.J. Y A. Achury

174¢ - 1800 The Life History of Southern Flounder, Paralichthys lethostigma, in Louisiana Waters - Fischer, A. and B.A. Thampsen
TUESDAY - NOVEMBER 2, 1999

0815 - 1700 HACCP WORKSHOP - Atlantic Room




0800 - 1520 INVERTEBRATE FISHERIES -
0300 - 0820 Assessment and Management of Queen Conch, Strombus gigas, Fisheries in the Bahamas - Ehrhardt, N. et al,

0820 - 0840 Growth of Queen Conch, Sirombus gigas, on Coral Reefs in Yucatan, Mexico - Perez -Perez, M. and D. Aldana-Aranda

0840 - 0900 Distribution and Seasonality of Reproduction of the Queen Conch, Strombus gigas, on Coral Reefs in Yucatan, Mexico - Perez-
Perez, M. and D, Aldana-Aranda

0900 - 0920 Distribution and Abundance of Strombus gigas Veligers at Chinchorre Bank, Quintana Roo, Mexico - Navarrete, A.
0920 - 0940 Preliminary Observation of Reproductive Failure in Nearshore Queen Conch in the Florida Keys - McCarthy, K. e al

0940 - 1000 Determinacion Electroforetica del Perfil Proteico del Caracol Rosado, Strombus gigas, en el Caribe Mexicano, - Cetina J. and
L. Redriguez-Gil

1000 - 1020 Break

1020 - 1040 On the Assessment and Management of the Spiny Lobster, Panulirus argus, Fisheries in the Bahamas - Ehrhardt, N.M. and V.
Deleveaux

1040 - 1100 A Comparative Analysis of Regional Spiny Lobster, Panulirus argus, Abundance Dynamics: Are There Common Sources? -
Ehrhardt, N.

1100 - 1120 Overview of the Spiny Lobster, Panulirus argus, Commercial Fishery in Puerto Rico During 1992-98 - Matos-Caraballo, D,
1120 - 1140 Reproduction of the Spiny Lobster, Panulirus argus, in St. Lucian Waters - Joseph, W. and M.O. Haughton

1140 - 1200 Preliminary Results from an Experimental Trap Fishery for the Spolted Spiny Lobster, Panulirus guttatus, in Bermuda -
Luckhursl B.

1200 - 1220 Pesca de Langosta (Panulirus argus) y Lambi O Caracol Rosado (Strombus gigas) en dos Areas Marinas Protegidas del Caribe:
Parque Nacional Jaragua (Repiiblica Dominicana) y la Reserva de la Biosfera Banco Chinchorro (México) - Reveles, B. eral,

1220 - 1320 Lunch

1320 - 1340 Assessment of the Functional Effects of a Harvest Refuge on Spiny Lobster and Queen Conch Populations at Glover’s Reef,
Belize - Acosta, C.A.

1340 - 1400 Trends in Catch, Effort and CPUE of the Demersal Shrimp Fishery of Guyana for the Period 1981-1997 - Shepherd, D.
1400 - 1420 An Examination of Brown Shrimp (Farfantepenaeus aztecus) Recruitment in Southern Louisiana, USA - Haas, H. eral.

1420 - 1440 Variables Ambientales Como Factores Importantes de la Distribucién y Abundancia de la Fase Juvenil del Camarén Blanco
(Litopenceus setiferus) en 1a Laguna de Términos, Sur del Golfo de México - Ramos-Miranda, J. et al.

1440 - 1500 Calamares, Pesqueria Potencial de la Plataforma Continental de Yucatan? - Solis-Ramirez, M.J. er al.
1500 - 1520 Break

1520 - 1820 SOCIO-ECONOMICS OF FISHERIES MANAGEMENT

1520 - 1540 Logical Framework Analysis as a tool for Management of a Tropical Fishery - Murray, P. eral.

1540 - 1600 Cultural Issues, Constraints and Consequences in Evaluating the Economics of 2 Barbadian Fishery - Carter , S.
1600 - 1620 Evolution of the Fisheries Fleet in Barbados: Causes and Implications - Willoughby, S. and R. Cecil

1620 - 1648 Towards Pan-Caribbean Management of Fisheries: Establishing a Regional Mechanism for Sustainable Fisheries in the
Caribbean - Haughton, M.O.

1649 - 1700 A Fisherman's i)ilemma and Fisheries Management - Kinch, A.
1700 - 1720 Organising Fisherfolk in Barbados Without Completing a Clean Round - McConney, P.
1720 - 1740 Bioeconomic Analysis of Effort Reductions in the Florida Spiny Lobster Trap Fishery - Milon, J.W. er al.
1740 - 1800 The Application and Influence of Share Systeras Within the Grenada Fisheries Industry - Finlay, J. and J. Rennie
1800 - 1820 The Changing Face of Fisheries in ihe Economies of OECS Member States - Wilson, J. D. K. and P. A. Murray
1900 - 2100 TRADE SHOW RECEPTION
WEDNESDAY - NOYEMBER 3, 1999
0800 - 6840 GCFI BUSINESS MEETING
0840 - 1220 ADVANCES IN CARIBBEAN AQUACULTURE

0340 - 0900 The Caribbean Aquaculture Association: Past, Present and Future Direction - Lellis, W. et al.




0900 - 0920 Overview of Temperatures Used in Larviculture of Strombus spp - Aldana-Aranda, D.
0920 - (940 The Manufacture of Aquaculture Feeds and Their Impacts on the Aquacuiture Industry in St. Lucia, W.L - Felix, M.L.

0940 - 1000The Aquaculture Industry in Venezuela: Current Status and Perspectives - Cabrera, T. et al.

1000 - 1020 Break

1020 - 1040 Mass Production of Fat Snook, Cenfropomus parallelus (Poey), Juveniles in Brazil - Alvarez-Lajonchere, L. et al.
1040 - 1100 Use of Light-attracted Zooplankton for Rearing Post-settlement Coral Reef Fish - Watson, M. er al.

1100 - 1120 The Status of Queen Conch Culture in the Caribbean and Florida - Davis-Hodgkins, M. and R. A Glazer

1120 - 1140 Design and Implementation of a Marine Finfish Commercial Hatchery in The Florida Keys, with Report on First Production
Trials of Mutton Snapper, Lugjanus analis - L. Eldridge er al. '

1140 - 1200 Mitochondrial Control Region of Striped Mullet, Mugil cephalus: A Tool to Restore Marine Fisheries Resources - Garber, N.M.
el al.

1200 - 1220 Hormenal Spawning of the Common Snook, Centropomus undecimalis - Grier, HJ. et al.

1220 - 1300 Lunch _

1300 - 1730 FIELD TRIP TO WESTERN SAMBO ECOLOGICAL RESERVE

1830 - 2000 CARIBBEAN AQUACULTURE ASSOCIATION BUSINESS MEETING
THURSDAY - NOVEMBER 4, 1999

0800 - 1020 RECREATIONAL FISHERIES

0800 - 0820 Modeling the Effects of Regulatory Changes on Recreational Fishing Effort in the Gulf of Mexico - Fedler, A.J. and W, Haider
0820 - 0840 Aspects of the Atlantic Greater Amberjack, Seriola dumerili, Recreational Fisheries - Cummings, N.J. and D.B. McClelian
0840 - 0900 Recreational Scuba Diving Activily in the US Caribbean - Garcia-Moliner, G. et al.

0900 - 0920 A Longitudinal Perspective on the Social and Economic Characteristics of the U.S. Gulf of Mexico Charter and Party Boat
Industry - Ditton, R.B. er al.

0920 - 0940 Assessment of the Recreational Fisheries of Florida Bay and Adjacent Waters from 1985-1998 - Schmidt, T.W. and G.A.
Delgado

0940 - 1000 Comparison of Fatty Acid Composition in Different Tissues of the Spottail Pinfish During and Post-Spawning , Clavijo, LE. er al.

1000 - 1020 Results of 2 Reef Fish Abdeminal Deflating (Venting) Study in Florida - Burns, K. et al.
1020 - 1040 Break
1040 - 1240 PELAGIC FISHERIES

1040 - 1100 Monitoring Large Pelagic Fishes in the Caribbean Sea and the Western Centra] Atlantic by an Integrated Monitoring Program
from Venezuela - Arocha, F. and L. Marcano

1100 - 1120 Enhancing the Contrast and Visibility of Presumed Annual Growth Marks on Sagittal Otoliths from Wahoo, Acanthocybium
solandri, from the Northern Gulf of Mexico and Bimini, Bahamas - Franks, J.S. et al.

1120 - 1140 Aspects of the Reproductive Bielogy of Tripletail, Lobotes surinamensis, in the Northern Gulf of Mexico - Brown-Peterson, N. J.
' and J. S. Franks

1140 - 1200 Spontaneous Spawning of Cobia, Rachycentron canadum, Induced by Human Chorionic Gonadotropin (Hcg), with Comments
on Fertilization, Hatching and Larval Development - Franks, J.S. et al.

1200 - 1220 The Atlantic Greater Amberjack, Seriole dumerili, Stock Status Through 1998 - Cummings, N.J. and D.B. McClellan

1220 - 1240 Characterization of the Mitochondrial DNA Control Region of the Wahoo, Acanthocybium solandri, from the Northcentral Gulf
of Mexico and Bimini, Bahamas - Garber, A.F. et al.

1240 - 1340 Lunch

1340 - 1720 HABITAT ASSESSMENT
1340 - 1400 Habitat Mapping of Benthic Habitats Using Side Scan Sonar - Appeldoorn, R.S. et al.
1400 - 1420 Spatial Patterns of Reef Habitat and Linkage to Fish Populations on Andros Island, Bahamas - Kramer, P. et al.

1420 - 1440 Gulf and Caribbean Activities of NOS’s Biogeography Program: Coupling Species Distributions and Habitat - Christensen, J.ID.
etal




1440 - 1500 Temparal Change of a Coral Reef Community in the South Mexican Caribbeag - Garza-Perez, L.R.

1500 - 1520 Seasonal Distribution of Gobiids in Waters Adjacent to Estuarine Marsh-edge Habitats: Assessing the Effects of Habitat .
Alteration - Hendon, J.R. 1 af.

1520 - 1540 Break
1540 - 1600 A Low Salinity Rock Jetty Habitat as a Nursery Arex for Presettlement Larval and Juvenile Reef Fish - Hernandez, F.J. et al.

1600 - 1620 Essential Fish Habitat: Incorporating Habitat Assessment into Federal Fishery Management - Hill, R.

1620 - 1640 Identifying and Mapping Essential Fish Habitat for Brown Shrimp, Farfantepenasus aztecus, in Galveston Bay, Texas - Minello,
TJd. etal

1640 - 1700 Effects of Refuge Size and Complexity on Recryitment and Fish Assemblage Formation on Small Artificial Reefs - Sherman,
RL.eral

1700 - 1720 Mangrove Habitat as N arsery Grounds for Recreationally Important Fish S pecies - Great Pond, S5t Croix, U.S. Virgin Islands -
Tobias, W.]. :

1800 - 1930 POSTER SESSION - RECEPTION

Diel Variations in the Fish and Decapod Crustacean Fauna of Expesed and Protected Seagrass Habitats on the Caribbean Coast of
Guatemala - Arrivillaga, A. and D.M. Bzliz ' :

Monitoring of the Abundance and Population Biclegy of Exploited Reef Fishes in South Florida - Barbieri, L. and J. Colvocoresses

Tendencies, Patterns, and Allocations in the 1993 Spiny Lobster Special Sport Season - Bertelson, R. and W. Sharp
Preliminary Comparison of Age Estimates from Dorsal Spines and Otoliths in a Reef Fish - Borden, S.H. and LE. Clavijo
Monitoring Spiny Lobsters in Florida Keys National Marine Sanctuary: A Third Year Progress Report. - Cox, C. and J. Hunt

The Coral Re;f Fishes of Broward County, Florida, Speciés and Abundance: A Work in Progress - Ettinger, B.D, eral

Reef Fish Assemblage Structure Affected by Small-scale Spatial Variations of Artificial Patch Reefs: Preliminary Results - Jordan, L.K.B.
etal.

Toxicity and Sublethal Effects of Ethylene Glycol te Juvenile Florida Pompano ( Trachinotus carolinus) - Kay, M.E. et al.
The Importance of Zooplanktonrin the Diets of Fish Associated with Mid-shelf Petroleumn Platforms - Keenan, S.F. et al.
Dynamics of Low-profile, Inshore Artificial Reefs in Mississippi Coastal Waters - Warren, J.R. ef af,

Efficacy of Two and Three Chamber Light Traps for Presettlement Fishes and Zooplankton from Mangrove and Coral Reef Habitats at
Key Largo, Florida - Lindquist, D.G. ef al.

The Role of Nearshore Habitats as N ursery Grounds for Juvenile Fishes on the Northeast Coast of St. Croix, USVI - Mateo, L. and W.].
Tobias

Sexual Development of Hogfish, Lachnolaimus maximus, an Exploited Wrasse in Florida - J ohnson, M. et al.

A Bloenergetics Approach for Estimating Prey Demand by Red Snapper ( Lutjanus campechanus) on Alabama Artificial Reefs - McCawiley,

JR. etal

Halfbeak, Hemiramphus spp., F ishing and Spawning Grounds ir South Florida - McBride, R.
Ilfibrio vulnificus Responses to Cold Shock - Nguyen, K.L. ef al.

Elemental Signatures of Red Drum ( Sciaenops ocellatus) Otoliths from the Gulf of Mexico and Western Atlantic Ocean - Patterson, HM. et
al.

Seasonal Colonization of Artificial Low Profile Reefs in Mississippi Coastal Waters: Invertebrates - Perry, H. et al.

Habitat Use by Early Life-history Stages of Fishes and Crustaceans along a Changing Estuarine Landscape: Differences Between Natural
and Altered Shoreline Sites - Peterson, M.S. ef al.

Characterization and Partial Purification of Trypsin from Digestive Tissues of the Queen Snapper, Etelis oculatus: Considerations For Use
as an Environmental Indicator - Quifiones, B. and J. Uscian

Alarming Overexpleitation of the Caribbean Spiny Lobster Stock in Martinique : Ecological Peint of View and Recommendations - Riclet,
E.

Build It, but Will They Come? Preliminary Findings of Refuge Limitation Bottlenecking in Juvenile Menippe adina in the Mississippi
Sound - Shervette, V. ef al.

Size and Age of Juvenile Gag (Mycteroperea microlepis) at Egress from Estuary to Offshore Hardbottom in North Carolina - Rutten, O.
Reef Fish Demographics on Artificial Reefs: the Influence of Reef Design and Location - Strelcheck, A.J. and L.H. Cowan Jr.

Ingress of Postlarval Snappers (Principally Lutjanus griseus) into the Newport River Estuary, North Carolina - Tzeng, MW, et al




Growth and Reproductive Biology of Red Snapper {Lutjanus campechanns) East and West of the Mississippi River: Preliminary Data
Testing the Single Unit Steck Hypothesis - Woods, MLK. and J.H. Cowan, Jr.

2000 - 2200 GALA RECEPTION AT AUDUBON HOUSE
FRIDAY, NOVEMBER 5, 1999
0800 - 1020 ANTHROPOGENIC IMPACTS OF COASTAL HABITATS

0800 - 0820 Spills And Groundings: Addressing Anthropogenic Insults Through Natural Resource Damage Assessment and Restoration -
ILff, J

0820 - 0840 Threats to Coastal Zone Management in the Small Island of the Commonwealth of Dominica, West Indies - Austrie, A.C. and R.
D. Sebastian

0840 - 0900 Use of Decision Support Procedures to Evaluate Nine Beach Management Policy Alternatives in Sontheast Florida - Lindeman,
K.etal

0900 - 6920 Relocated Sea Turtle Nests in Open-Beach Hatcheries: Lessons in Hatchery Design and Implementahon from Broward County,
Florida, USA - Wyneken, J.

0920 - 0940 Sclecting Biodegradable Fasteners and Testing the Effects of Escape Panels on Catch Rate of Fish - Seliiah, N. ef al.

0949 - 10060 Putential Conflicts Between Deepwater Fishing and Oil and Gas Operations in the Gulf of Mexico - Snyder, D.B. et 2l
1000 - 1020 Break

1020 - 1220 ARE FLORIDA FISHERIES DEPENDENT ON CARIBBEAN RECRUITMENT?
1020 - 1040 The Origin of Florida Fish and Fisheries - Gilmore, R.G. Jr.

1040 - 1100 Some Features of Fish Community Structure on Reef Habitats of The Greater Caribbean and Its Relation with Fishery
Productivity - Claro, R. and J.P. Garcia-Arteaga

1100 - 1120 Transport of Pelagic Fish Larvae in the Intra-Americas Sea: The Caribbean-Florida Connection - Frias-Torres, S. and R.G.
Gilmore, Jr,

1120 - 1149 Larval Biology and Transport Scenarios for Lutjanids and Haemulids of the Dry Tortugas and Southwest Cuba: Implications
for Zoogeography and Fishery Reserves - Lindeman, K. ef al.

11490 - 1200 Variations in Feeding Environment Influence Dispersal Patterns for Veligers of Strombus gigas - Davis-Hodgkins, M.
1200 - 1220 Spatial and Temporal Distribution of Queen Conch Larvae in the Offshore Waters of the Florida Keys - Hawtof, D. et al.

1220 - 1329 Lunch
1320 - 1640 MARINE FISHERIES RESERVES

1320 - 1340 Involving and Resolving Fisher’s Issues in the Redesign of a Marine Reserve - Sinckler, T.A. ef al.

1340 - 1400 "De No Harm™ Versus "Step the Bleeding™ in the Establishment of Marine Reserves for Fisheries Management - Appeldoorn,
R.S.

1400 - 1420 Integrating Fish Fauna and Habitat Assessments: The First Step in Developing Marine Fishery Reserve Design Criteria -
Recksiek, C.W. ¢ al.

1420 - 1440 An Analysis of REEF Fish Survey Data from Marine Protected Areas - Pattengill-Semmmens, C.V.

1440 - 1500 Assessment of the Reef Fish Community, Habitat, and Potential for Larval Dispersal from the Proposed Tortugas South
Ecological Reserve - Dahlgren, C.P.

1500 - 1520 Break
1520°- 1540 Benthic Mapping from Fish and Habitat Transect Data Using GIS Technology - Appeldoorn, R.S. et al

1540 - 1600 Sperm Limitation in Exploited Spiny Lobster Populations and Marine Reserves? - Butler, M. and A. MacDiarmid

1600 - 1620 Movement Patterns of Red Snapper (Lutjenus campechanus), Greater Amberjack (Seriola dumerili), and Gray Triggerfish
{Balistes capriscus) in the Northern Gulf of Mexico and the Utility of Marine Reserves as Management Tools - Ingram, G.W.,
Jr. and W. F. Patterson, III

1620 - 1640 Conmectivity and Replenishment of Reef Fish Populations - Cowen, R.K. ef al.




Assessment of the Functional Effects of a Harvest Refuge on Spiny Lobster and Queen
Conch Populations at Glover’s Reef, Belize

CHARLES A. ACOSTA
Florida International University
Miami, FL 33299 USA

Marine harvest refuges hold great potential for protecting, sustaining, and possibly increasing fishery resources.
Since 1996, I have monitored the abundance and distribution, population size structure, habitat use, reproductive
seasonality, and movement dynamics of Caribbean spiny lobsters Panulirus argus and queen conch Strombus gigas at
the Glover’s Reef Marine Reserve, Belize. Fishery regulations currently provide minimal protection for both species.
Reproductive activity in lobsters occurred during most of the year, substantiaily longer than the closed fishing season.
In conch, shell length was a poor indicator of sexual maturity, resulting in a large proportion of subadults and juveniles
being taken in the fishery. Habitat use patterns accounted for the distribution of size classes of lobsters and conch in
the atoll. Abundances of lobsters and conch were similar in both the General Use Zone (fishing by permit) and the
Conservation Zone (fishing prohibited), and density fluctuated with the fishing season in both areas. Despite the
substantial area (130 km?®) closed to fishing, lobster and conch populations have not responded to protection over three
years. Expected refuge effects may be precluded by inconsistent enforcement, fragmentation of habitat by zonal
boundaries, and the dynamics associated with migration across boundaries.

Aspects of Reproduction, Age and Growth of the Lane Snapper, Lutjanus synagris,
(Linnaeus), 1785 in Jamaican Coastal Waters

KARL AIKEN
Department of Life Sciences
Universtity of the West Indies, Mona Campus
Jamaica, West Indies

The lane snappet, Lutjanus synagris (Linnaeus),1758 is the most important commercial species taken by the large
and growing tangle and tramme] net fishery on the south shelf of J amaica. Samples taken from the commercial net
fishery between February, 1996 and June, 1999 showed a size range from 150 - 430- mm FL with amean of 232.1 mm
FL (+ 52.4) (N=1,094), both sexes combined. Most fishes in the samples were encountered already gutted, Mean sizes
for male and female fishes were 219.5 (+ 3.72, N=99) and 220.0 mm FL (+9.82, N=227), respectively. Weight ranged
from 75-1.100 g. Mean size at maturity was 268 mm FL (+ 0.27) and 221 mm FL (+ 1.85) in males and females
respectively. Sex ratio (F:M) was 2.6:1.0 from 150-310 mm FL, and above that 100% female. There was prolonged
spawning with a maximum in July for both sexes. Sagital otoliths were exarnined whole and by thin ( 300 micrometers)
section and showed a series of opaque and hyaline bands. Whole otolith analysis produced a maximum age of six years,
but sections showed a possible maximum age of between 16 and 17 years. Marginal increment analysis showed that
one opaque zone was laid down in July and one hyaline in March annually. Otolith studies showed that the relationship
between otolith weight and fork length may be described by the regression equation Y = 0.0403X - 1.543 (n=0.9407)
for males and Y =0.0405 - 1.1716 (n=0.9711) for females. The high correlation values suggests that the otolith weight
changes with fork length may be used to estimate growth. L, for females and males differs, with females achieving 460
mm FL, but males only 310 mm FL, ELEFAN produced growth parameters K = 0.19-yr. L_+460mmFL, and t, -
0.001 (females).



Overview of Temperatures Used in Larviculture of Strombus spp.

DALILA ALDANA-ARANDA
CINVESTAV IPN Unidad Mérida
A.P. 73 Cordemex
C.P. 97310 Mérida Yucatdin
México

Strombus gigas, S. costatus, S. pugilis, S. raninus, S. gallus and " S. alatus are of commercial importance in the
Caribbean. Economically, S. gigas is the most important and consequently the most widely studied. In this overview
we analyzed the effects of temperatures on the development, shell growth stage of conch veligers, metamorphosis
rate, settlement rate and survival rate. Temperature has long been suggested as an important factor regulating the
developmental rate, length of pelagic life, and mortality of larvae from benthic marine invertebrate organisms. It is
known that the rate of early cleavage, within certain limits, is related directly to water temperature. The purpose of
this paper is to describe the effects of temperature (24-32 °C) on the veligers development until metamorphosis. So,
metamorphosis is attained within 14 days at 29°C or 60 days at 27 °C, Why ?

Mass Production of Fat Snook Centropomus parallelus Poey Juveniles in Brazil

LUIS ALVAREZ-LAJONCHERE, VINICIUS RONZANI CERQUEIRA, ISRAEL DINIZ SILVA, JAQUELINE
ARAUJO and MARCOS DOS REIS
Delegacion Provincial de Ciudad de La Habana, Ministerio de Ciencia, Tecnologia y Medic Ambiente
Avenida 17 N° 5008, Playa, Ciudad de La Habana
C.P. 11300, Cuba

A larval, weaning and nursery pilot-scale trial with fat snook Centropomus parallelus Poey, was conducted at
FlorianGpolis, Brazil. Fertilised eggs (96%) from a captive broodstock induced to spawn with 50 pg/kg LHRHa
were stocked in two 4,000l cylindrical fibreglass tanks at a mean density of 19.2 eggs.l"\. Nannochloropsis oculata
was introduced together with the eggs and maintained daily at a mean density of 0.5 - 1.0 x 10° cells/ml up to day 31
post-hatch (d31ph). Larvae were fed rotifers Brachionus rotundiformis from d2ph to d36ph (30 - 40 rotifers/ml)
enriched with an oil emulsion and Artemia meta-nauplii from d22ph to d60ph (mean 2.9 meta-nauplii./ml) enriched
with Selcod. Weaning started at d45ph with an artificial dry diet NRGa with 50% protein, supplied together with
concentrated and enriched Arzemia meta-nauplii. Hatching averaged 89.8%. No critical period was faced during the
whole larval rearing period. During the 43 days of weaning and nursery, less than 1% mortality was detected.
Specific growth rate of total weight was 13.0 and mean daily growth in total length and total weight were 0.65
mm.day™ and 24.0 mg/day during the whole rearing trial respectively. Mean total length and total weight of juveniles
were 57.6 £ 0.1 mm and 2.11 + 0.12 g, respectively at d88ph, and the length-weight relationship was W =
8.29931 x 10° TL % (r = 0.9986). Food conversion rate during nursery was 1.17, with a growth depensation in
total length of 1.3%. Condition factor at harvest was 1.104. A total of 35,000 juveniles were harvested, overall
survival was 25.5% with mean final density of 4.4 fish/l and biomass of 6.9 kg/m®. The present trial proved the
feasibility of the mass production technology developed and other possible improvement toward a stable commercial
scale cultivation of fat snook C .parailelus are discussed.



“Do No Harm’’ Versus ‘“‘Stop the Bleeding” in the Establishment of Marine Reserves for
Fisheries Management

RICHARD S. APPELDOORN
Department of Marine Sciences
University of Puerto Rico
Mayagiiez, Puerto Rico 00681-9013

It has been argued that, in an analogy to medical science, the first rule of fishery management is “Do no harm”.
That is, when treating human patients, doctors should not act to worsen the patient’s condition. Application of this
analogy to fisheries management suggests that management should not take actions that knowingly will result in
permanent resource and economic decline. Based on this analogy, it was recently argued that the establishment of
marine reserves could be deleterious if placed in “sink™ areas, as opposed to *“source” areas. The implication is that
management must await further scientific studies. However, this argument is flawed on several accounts. First,
management cannot wait indefinitely for scientific proof. Management must consider the weight of scientific
opinion and be flexible in response to increasing knowledge. A more appropriate medical analogy here is “Stop the
bleeding”, that is, stabilize the situation. Many fishery resources are in severe decline and actions are needed in the
short term. Second, it is unlikely that scientific studies will ever be able to identify source and sink areas on the scale
needed for multispecies fishery management. Third, there is now substantial empiricai evidence that marine reserves
create source areas by increasing spawning stock. Fourth, and perhaps most fundamental, the argument fails to
understand the nature and importance of marine reserve networks. Marine reserves serve multiple management
objectives in addition to enhancing spawning stock (e.g., provide control areas and buffers against management
failure, maintain system integrity, diversify benefits). The principles of reserve replication and network design
specifically serve to counter unknowns in siting reserves relative to source and sink areas, while further accounting
for the obvious fact that species will differ in this regard. Following basic guidelines, marine reserves can be
established now, for the betterment of resource managers and users.

Habitat Mapping of Benthic Habitats Using Side Scan Sonar

RICHARD S. APPELDOORN?, JOSE A. RIVERA? and MARTHA C. PRADA!
'Department of Marine Sciences
University of Puerto Rico
Mayaguez, Puerto Rico 00681-9013
*NQAA/National Marine Fisheries Service
Miami Laboratory - Biodiversity and Protected Resources Division
Cabo Rajo, Puerto Rico USA

Detailed but large-scale habitat mapping is necessary if fisheries researchers are to investigate habitat — species
distributions on spatial scales relevant to fisheries management and marine conservation, and identify essential fish
habitats and the qualities that underlie their importance. The latter will include both the immediate structural
qualities of a given area and the linkages among surrounding habitats. Knowledge of the underlying structure of
habitat function should allow simple rules to be developed for the future identification and protection of critical
habitats. Despite over 40 years of concentrated academic investigation in the area of La Parguera, Puerto Rico,
including geological mapping, there is no comprehensive habitat map suitable for large-scale biological studies.
Developing such a map is now feasible using remote sensing and geographical information systems (GIS). We are
using side scan sonar (SSS) to develop a habitat map extending from the shore line to the edge of the insular
platform and covering over 20 nM®. SSS is advantageous over air-borne remote sensing in its greater depth coverage
and greater resolution. The SSS, associated navigation equipment (computer, software, GPS) and electric winch are
mounted on a 22-ft vessel. We use a 300 kHz SSS towed over 100-m wide paths to collect bottom images. To create
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larger-scale views, geo-referenced mosaics are created from individual images using GIS technology. To date we
have identified broad areas of habitat and located unknown patch reefs in otherwise soft-sediment areas. One
disappointment is the inability to detect metal-framed fish traps. Although SSS technology is valuable, it’s success
requires proper logistical set-up, plus expertise in computers and electronics.

Benthic Mapping from Fish and Habitat Transect Data
Using GIS Technology

RICHARD S. APPEL.DOORN!, KIMBERLY FOLEY', EDWIN MOLINA' and CONRAD W. RECKSIEK?
'Department of Marine Sciences
University of Puerto Rico
Mayaguez, Puerto Rico 00681-9013
*Department of Fisheries, Animal and Veterinary Science
University of Rhode Island
Kingston, RI 02881 USA

The mapping of benthic habitats and corresponding fish fauna is essential for understanding the role of habitat in
controlling the spatial distribution of fish abundance, diversity and production. Any approach to mapping must first
standardize habitat definitions and classification, as well as a data collection methodology. Visual transects are a
standard tool for quantifying fish abundance and habitat characteristics. Yet, for purposes of mapping and analysis
these data must be scaled up to their relative areas. We report on a methodology using stratified sampling and
Geographic Information System (GIS) technology to convert transect data into larger-scale habitat maps, illustrating
the procedure with data from La Parguera, Puerto Rico. Sampling strata are determined using two criteria. The first
is Lindeman’s cross-shelf habitat (CSH) classification system adapted to the local insular shelf; the main
determinants are position in the cross-shelf direction and depth. The second criteria is based on a visual inspection
of the array of different habitat mosaics (100’s m’) present within any CSH stratum (e.g., grassbed, sand/algae
plain, gorgonian/coral field). Representative transects, replicated where possible, are placed in the different
mosaics, and associated fish and habitats are quantified. Areas within each mosaic straturn can be determined using
a variety of approaches such as field mapping with Global Positioning System (GPS) coordinates, or remote sensing
using areal photography or side-scan sonar. Use of GIS allows transect data to be overlain on the mosaic and CSH
strata and facilitates further analyses such as calculation of total abundances and estimation of both fish and habitat

diversity.

Monitoring Large Pelagic Fishes in the Caribbean Sea and the Western Central Atlantic by
an Integrated Monitoring Program from Venezuela

FREDDY AROCHA' and LUIS MARCANQ?
!Instituto Oceanografico de Venezuela
Universidad de Oriente
Cumana 6101, Venezuela
*Centro de Investigaciones Pesqueras
Fonaiap
Cumana 6101, Venezuela

Monitoring of large pelagic fishes in the Caribbean Sea and adjacent waters from Venezuelan ports started in
1987 with the support of the International Commission for the Conservation of Atlantic Tunas (ICCAT) Enhanced
Research Program for Billfish (ERPB). The purpose of the ERPB was to aid in determining the status of the billfish
stocks in the western Atantic Ocean. In the early years of the ERPB in Venezuela (1987 - 1990), effort was
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concentrated on port sampling and monitoring recreational fisheries targeting billfish; at-sea-observer covered trips
on commercial longlines were limited to an average of 3 trips/year, comprising on average 30 sets/year. In 1991,
ICCAT's ERPB sponsored a pelagic longline observer program in Venezuela on vessels targeting tuna and
swordfish, and on artisanal longliners targeting billfish. Efforts were made to increase port sampling by monitoring
key localities where billfish and swordfish were being landed by artisanal fishers. The program trains scientific
observers to record detailed information concerning gear characteristics, position and time the gear is set and hauled,
status and action of the specimens caught (alive or dead, kept, discarded or tagged}, length and weight measurements,
and sex identification of specimens. In addition, observers coliect biological samples to support research studies
directed to answer questions about the species life history (age, growth, reproduction, etc.). Interaction of sea turtles,
marine mammals and sea birds is also recorded. Since 1991, the observed covered trips showed a steady increase,
from 16 covered trips (99 sets) in 1991 to leveling around 35 trips/year since 1993 (320 — 488 sets). After seven
years, the overall program has provided information on shifts in fishing strategy (use of live bait and elimination of
target species trips). The biological data provided information on the reproductive strategy of swordfish in the
western central Atlantic, information on stock distribution and reproductive biology of dolphinfish, and movement
direction of billfish from and to Venezuelan waters.

Diel Variations in the Fish and Decapod Crustacean Fauna of Exposed and
Protected Seagrass Habitats on the Caribbean Coast of Guatemala

ALETANDRO ARRIVILLAGA and DONALD M, BALTZ
Department of Oceanography and Coastal Sciences, and Coastal Fisheries Institute
Louisiana State University
Baton Rouge, LA 709803 USA

Diel variations in the density of fishes and decapod crustaceans inhabiting seagrass (Thalassia testudinum)
meadows in Bahia La Graciosa, on the Caribbean coast of Guatemala, were described for exposed (beach) and
‘protected (bay) habitat types. Seagrass occurs over protected-muddy substrates in the bay, while around the bay's
mouth, a more exposed shoreline with sandy substrates also supports seagrass meadows. Using a cylindrical drop
sampler, we collected quantitative faunal samples at varying levels of seagrass cover (0 to 100%). Physico-chemical
variables and seagrass structural characteristics were recorded for a total of 71 samples, including sixteen night
samples, seven and nine in beach and bay, respectively. A MANOVA test of the ten most common fish and
crustacean species indicated significant diel-by-habitat type interactions (P<0.014). Comparison of cell means
revealed that among the fishes, hardhead silverside was the only species that showed a significant (P<0.001) diel
effect, with beach-night sample density significantly higher than day. Among the crustaceans, three species showed
significant diel differences in density (P<0.008). Southern pink shrimp and night shrimp (Ambidexter symetricus)
densities in beach-night samples were significantly higher than day samples, and knot-finger mud crab density in bay
was significantly higher during the night. Although no crustacean species were collected exclusively at night, three
fish species were, including the redfin needlefish, the spaghetti eel, and the plainfin midshipman. An analysis of
similarities (ANOSIM) of the fish and crustacean species abundance indicated no significant differences in
community structure between day and night samples (P<0.52), but we found a significant effect of habitat type
(P<0.0005). A one-way test of fish community structure indicated significant differences only when comparing
beach-day and bay-day samples (P<0.0005) and beach-day vs. bay-night samples (P<0.001). For crustaceans,
significant differences in community structure were found when comparing beach-day and bay-day samples
{P<0.007) and beach-night and bay-night samples (P<0.002).



Threats to Coastal Zone Management in the Smalil Isiand of the Commonwealth of
DPominica, West Indies

ANNETTE C. AUSTRIE! and RIVIERE D. SEBASTIAN?
"University of the West Indies,
Cave Hill Campus, Barbados
2Fisheries Management, Policy and Planning
University of Hull, England

Coastline in the Commonwealth of Dominica face the threats of degradation, the islands most vulnerable
being along the Central West, South West and North West of the Island. Natural occurrences such as high seas,
hurricanes and storms mining activities; hotel/tourism development as well as fishing and farming activities
contribute to the demise of coastal zones, In addition, server landslides and flooding in 1997-98 affected miles of
coastlines along the Central West Coasts.

Coastal Zone Management is new to the Commonwealth of Dominica. This paper seeks to propose
strategies which should be implemented to deal with the degradation of coast lines. An integrated approach is
sugpested; combining on going monitoring of coastal zones; training for sustainable coastal tourism and fishing with
Government and the Private Sector; establishment of partnerships between the public, private and academic sectors
and environmental education prograrn.

Age Validation of Red Snapper, Lutjanus campechanus, and Red Drum, Sciaenops
ocellatus, from the Northern Gulf of Mexico Using 210Po/226Ra Disequilibria in
Otoliths

M. SCOTT BAKER, IR., CHARLES A. WILSON and DANIEL L VAN GENT
Louisiana State University,
Baton Rouge, LA 70803-7503 USA

Radiometric analysis of naturally occurring 226Ra and its daughters within otoliths was used to
independently validate age estimates derived from sectioned otoliths of red snapper and red drum from the Gulf of
Mexico. Ages of most long-lived marine fish species are often estimated by counting presumed annual growth zones
in the largest of their otoliths, the sagittae. Red snapper and red drum are two such species from the Gulf of Mexico
which are currently under intense state and federal management, partially due to reported high longevity estimates,
Otolith section age estimates of red snapper and red drum have been partially validated through most of their life
histories, with maximum reported ages of 59 and 40 years, respectively. Despite the poor counting statistics and the
high backgrounds incurred with the technique used in this study, radiometric age estimates closely approximated
otolith section ages for both red snapper and red drum, thus validating the continued use of otolith sections as the
most accurate way 1o estimate ages for these species.



Monitoring of the Abundance and Population Biology of Exploited Reef Fishes in South
Florida

LUIZ BARBIERI' and JAMES COLVOCORESSES?
1Florida Fish and Wildlife Conservation Commission
Florida Marine Research Institute;

100 Eighth Avenue SE
St. Petersburg, FL 33701-5095 USA
FFWCC; FMRI
South Florida Regional Lab
Suite 119; 2796 Overseas Hwy,

Marathon, FL 33050-2227 USA

Over the past two years the Florida Marine Research Institute has been developing a long-term,
comprehensive program to provide management agencies with critical information regarding the popuiation status
and life history parameters of fishery resource species of the Florida Reef Tract. In this program, we will make
population assessments of fishery species using both fishery-dependent and fishery-independent sampling strategies,
and will conduct directed life history studies of species for which there are currently insufficient data for stock
assessment and fisheries management.

Fishery-dependent efforts have thus far included collection of catch and effort data and biological samples
from the headboat and private recreational fisheries along the southeast coast of Florida for analysis of age, growth
and reproduction. Initial focus has been on 4 species of snappers: gray snapper {Lutjanus griseus), muiton snapper
(Lutjanus analis), yellowtail snapper (Ocyurus chrysurus), and lane snapper {Lutjanus synagris), and biological
samples for these species are now being collected in the Florida Keys region as well. Studies on other important
species of the reef fish snapper-grouper complex will be initiated as current studies are compieted.

Fishery-independent efforts have concentrated on the development of regular large-scale scientific field
surveys of reef fish populations. A length-based visual survey based on a stratified-random design is being
conducted monthly in the Florida Keys reef system. In this survey, a combination of transect and point count
methods are utilized to enumerate snappers, grouper, grunts, and other families of exploited reef fishes and to assign
them to length intervals. A concurrent monthly trawl survey, aimed at assessing the recruitment of early juveniles of
these species into grassbed areas in the central Keys, is underway as well.

Habitat Use and Movements of Groupers and Grunts in Virgin Islands National
Park, St. John, US Virgin Islands

JIM BEETS
Jacksonville University
2800 University Bivd. N.
Jacksonville, FL. 32211 USA

Groupers and grunts were tagged with spaghetti and sonic tags to determine their movements among habitats in
two bays on the south side of St. John, US Virgin Islands. Both target species, red hind (Epinephelus guttatus) and
blue-striped grunt (Haemulon sciurus) demonstrated high site fidelity. Sonically-tagged fishes remained in the bays
for up to two months or until the battery failed. Groupers remained on the same reef and had small home ranges.
Grunts moved among reefs and spent extensive time in adjacent seagrass habitat. Tagged fishes were frequently
recaptured in the same portions of the seagrass bed, which suggests established noctural feeding sites.



Tendencies, Patterns, and Allocations in the 1998 Spiny Lobster Special Sport Season

RODNEY BERTELSEN and WILLIAM SHARP
Florida Fish and Wildlife Conservation Commission
Florida Marine Research Institute;

South Florida Regional Lab
Suite 119; 2796 Overseas Hwy,
Marathon, FL 33050-2227 USA

A special two-day recreational only spiny lobster season is held in Florida prior to the beginning of the regular
commercial and recreational season. The presence of this special season has generaied much discussion and
controversy, defenders and opponents, especially in the Florida Keys where the majority of the fishers congregate.
In 1998, the Florida Marine Research Institute revised their mail survey questionnaire to better understand the
dynamics of various user groups and details of the harvest in the Florida Keys. The new survey has allowed us to
analyze patterns of travel and to identify spatial and usage strategies between locals and travelers. For example,
those who travel into the Florida Keys to fish have to decide where along the 160 km highway to end their journey.
We have found that the length of the journey to the Keys is proportional to the distance they travel into the Keys.
We will also present harvest estimates, and participation rates, then discuss these parameters at both a state-wide and

Florida Keys scale.
Preliminary Comparison of Age Estimates from Dorsal Spines and Otoliths in a Reef Fish

SHONDA H. BORDEN and ILEANA E. CLAVIJO
Department of Biological Sciences and Center for Marine Science Research
University of North Carolina at Wilmington
601 S. College Rd
Wilmington, NC 28403-329 USA

Determining age using dorsal spines has becorme relatively common in pelagic fishes such as the sailfish and
bluefin tuna, but this method has not been widely used in reef fishes with the exception of triggerfishes. Dorsal
spines are easier to collect and process than other hard parts (scales, otoliths and other bones). In addition, as with
the use of scales, sacrificing the fish being studied may not be necessary. In larger fish vascularization may
diminish early growth increments, and therefore statistical replacement may be necessary. Few studies have
attempted to compare the ageing estimates obtained from dorsal spines with those obtained from otoliths. Many
adult reef fish ageing studies use sagittae as the primary ageing structure. It may be beneficial in some cases to use
dorsal spines if they were found 1o be as reliable as otoliths, which can be difficult and time consuming to extract
and process for interpretation. In this study, the reef fish Calamus nodosus (Sparidae) was used to test the
hypothesis that age estimates obtained from interpretation of the macrostructure of the 3rd dorsal spine is not
statistically different from that obtained from the macrostructure of the sagitta. Verification of the annular
periodicity of ageing structure increments will be made using marginal increment analysis. This method reveals
when annuli are formed by measuring the distance from the last ring to the edge and plotting all age groups
combined by month. At least three replicate analyses of each structure will be performed to increase the precision
of the age estimated.



Aspects of the Reproductive Biology of Tripletail, Lobotes surinamensis,
in the Northern Gulf of Mexico

NANCY J. BROWN-PETERSON and JAMES S. FRANKS
The University of Southern Mississippi
Institute of Marine Sciences,
Gulf Coast Research Laboratory
QOcean Springs, MS 39566-7000 USA

Tripletail, Lobotes surinamensis, is a large pelagic fish that is becoming increasingly popular with recreational
anglers throughout the Gulf of Mexico. There is, however, little information on the biology of this species and
virtually nothing is known regarding the reproduction of tripletail. We examined tripletail captured from the
northern Gulf of Mexico in the spring and summer between July 1994 and August 1998 to determine size at sexual
maturity and reproductive patterns. No sexually immature male tripletail were captured during the course of the
study. The size at 50% sexual maturity for female tripletail is 500 mm TL, corresponding to an estimated age of one
year. Mean monthly female gonadosomatic index (GSI} values were elevated throughout the summer, highest in July
and near resting levels by September. Male GSI values were elevated from May through July. Histological analysis
of gonadal tissue from 57 male tripletail showed the majority of males captured from May through September were
running ripe. However, spermatogenesis was reduced in the testis from July through September. Histological
analysis of gonadal tissue from 90 females provides evidence that tripletail are a mulitiple spawning species. Females
were found in the late developing ovarian maturation stage from June through August; regressed and spent fernales
were captured from July through September. A high percentage of females captured during May and June were in
the immature and early developing ovarian maturation stages. Females with oocytes undergoing final oocyte
maturation (FOM) were found June through August, with the highest percentage in July. Thus, tripletail appear to
have a three month spawning season in the northern Gulf of Mexico, with July the peak spawning time. Preliminary
estimates of spawning frequency, based on the percentage of females undergoing FOM in July, suggest that female
tripletail are capable of spawning once every six days.

Results of a Reef Fish Abdominal Deflating (Venting) Study in Florida

KAREN BURNS!, VICTOR RESTREP(O? and HARRISON P. BRESEE IOI*
'Mote Marine Laboratory
1600 Ken Thompson Pkwy
Sarasota, Fl. 34236
’RSMAS/CIMAS
4600 Rickenbacker Cswy USA
Miami, Fl. 33149 USA
3Florida Sea Grant
4600 Rickenbacker Cswy
Miami, FL 33149 USA

Reef fish commonly, have ruptured swimbladders caused by the internal change of atmospheric pressure when
the fish is brought to the surface by fishermen. As many of these fish are legally undersized, they are thrown back
only to float on the surface and become prey to birds and predatory fish. A method of “venting” the fish with a
hollow tool (similar to a needle) was developed which released the air from the fish cavities, allowing the fish to
return to the reef. However, the question remained: “do the fish survive the venting process?” The abdominal
deflating study looked at gag grouper, Mycteroperca microlepis, red grouper, Epinephelus morio, and red snapper,
Lutjanus campechanus, to determine the efficacy of venting in enhancing their survival and to test the hypothesis
that venting enhances the survival in some species but not in others. Tag returns for red and gag grouper
demonstrate that as water depth increases, venting provides a slight edge and increases survival. Beneficial effects
were not apparent for red snapper.



Sperm Limitation in Exploited Spiny Lobster Populations and Marine Reserves

MARK J. BUTLER, IV' and ALISTAIR B. MACDIARMID?
'Department of Biological Sciences
Old Dominion University
Norfolk, VA 23529-0266 USA
*National Institute of Water and Atmospheric Research
310 Evans Bay Parade, Greta Point
Wellington, New Zealand

Changes in the population structure of marine species subject to fishing can have significant effects on mating
dynamics and reproductive success. For spiny lobsters, the reproductive output of females increases exponentially
with female size, 50 a shift toward smaller females in exploited populations reduces the aggregate fecundity of the
population. Less clear, however, is the effect of reduced male Iobster size on reproductive dynamics, especially
since male size is disproportionately reduced by fishing relative to female size. To examine this issue, we conducted
a comparative study of two species of spiny lobster, the Caribbean spiny Panulirus argus in Florida and the southern
red rock lobster Jasus edwardsii in New Zealand. To examine the potential effects of reduced male size on mating
patterns, we conducted field observations of both species in marine reserves and fished areas. In the laboratory, we
conducted experiments to determine the effect of male size on mate choice and reproductive success. Our results
provide strong evidence that the availability of sperm can limit the reproductive success of spiny lobsters subject to

heavy exploitaticn.

The Aquaculture Industry in Venezuela: Current Status and Perspectives

TOMAS CABRERA', JOSE MILLAN', JESUS ROSAS' and DARRYL JORY?
"Universitad of Oriente, Escuela de Ciencias Aplicadas al Mar
Porlamar 147

Nueva Esparta, Venezuela
*University of Miami, RSMAS-MAF
4600 Rickenbacker Causeway -
Miami, FL 33149-1098 USA

Only a few species are currently produced on a commercial scale in Venezuela, despite much research
conducted with numerous marine and freshwater mollusks, crustaceans and fishes during the last four decades. In
1997 most seafood production came from ocean capture fisheries (93% of total production), with freshwater
fisheries contributing 6%; aquaculture supplied only 1% of the seafood production in 1997. The main aquaculture
species produced include penaeid shrimp (55% of aquacuiture total), tilapia (21%), cachama (18%), trout (5%) and
others including seaweeds accounting for less than 1%. Aquaculture activities in Venezuela began in 1937 with
farming of rainbow trout. There are approximately 35 trout farms in the Andes Region of Venezuela; most of them -
including the largest ones - are in Merida State. Most culture is done in concrete raceways, and installed capacity for
farmed trout production is 1000-1200 mt. Production has been increasing steadily in the Iast four years, but current
production is only about 500 mt per year, due to three main problems: insufficient supply of good quality
eggs/larvae, inadequate and inefficient marketing. Shrimp culture is a relatively new activity in Venezuela since
commercial production only began in the late 1980's. Venezuela apparently remains the only country in the western
Hemisphere not affected by Taura Syndrome, possibly due to strict restrictions on live shrimp imports. Currently
there are eight farms: three along the eastern mainland coast (Aquamarina de la Costa, Siembras Marinas, and
Aquacam), and one (Aquatec) on the Island of Coche; and four farms along the western coast (Ricoa Agromarina,
InterAqua, Bio-Industrias and AcuiZuliana). Other projects are under study or development. Total pond area is
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about 1,200 ha, with an average production of 1,600-1,800 kg/ha/cycle, with 2.3-2.5 cycles per year. Harvests of
2,400-3,000 kg/ha are not uncornmon at some farms. Two species are currently cultured: Litopenaeus vannamei and
L. stylirostris, with the former accounting for over 30% of the production. Semi-intensive methods are used, with no
aeration and with stocking densities of 15-25 PL/m®. Reported survival rates are routinely above 70% and mean size
at harvest typically range from 14-23 g. Most farms work at salinities that range annually between 15-36 ppt; one
farm has salinities between 0-5 ppt and another has salinities over 38 ppt. There are five hatcheries producing PLs,
working under closed cycle/maturation, some doing eye ablation while others do not.

Tilapia culture began in 1992, and there are around 215 tilapia farms producing mostly red hybrids for the local
markets (1994 production estimated at 1000 mt). Cachama production has cultured for many years, with about 72
farms producing approx. 618 mt in 1994. Other species cultured and discussed include mussels, agarophyte
seaweeds, freshwater prawns, ornamental fishes and others. Venezuela has excellent environmental and logistic
characteristics for the successful development of commercial-scale aquaculture production of several valuable
species. This is a critical review of current status of aquaculture operations for several species, and the legal
framework and official initiatives and incentives. The near term requirements and perspectives for sustainable
industry expansion and diversification are also critically reviewed and discussed, and recommendations are

presented.

Aspectos Ecologicos de la Sardina (Sardinella aurita) en la Plataforma Oriental
Venezolana, Determinados a Partir de Prospecciones Aciisticas

JUAN JOSE CARDENAS y ALINA ACHURY
Estacién de Investigaciones Marinas de Margarita, EDIMAR
Fundacion La Salle de Ciencias Naturales.
Apartado 144 Porlamar
Isla de Margarita, Venezuela.

Con la finalidad de estimar la abundancia y distribucién del recurso sardina (Sardinella aurita), se hizo una
serie de ocho cruceros de prospeccidn aciistica en la zona nor-oriental del Caribe venezolano entre septiembre de
1995 y marzo de 1998, a su vez se obtuvieron las imdgenes de satélite correspondientes a temperatura superficial en
la zona durante las fechas de los cruceros, lo cual ha permitido comparar 1a distribucién de temperaturas con la de
biomasa de peces resultante. La serie revela estabilidad con relacién a la distribucién horizontal de la biomasa: altas
concentraciones principalmente al sur de Margarita, entre esta isla y la de Coche, al norte de la penfnsuia de Araya y
en las zonas costeras entre el Morro de Puerto Santo (63.8° W) y el Cabo de Mala Pascua (63.2° W). A pesar de
que esta distribucién permanece con bastante constancia en el tiempo, es posible advertir desplazamientos de la
biomasa, sobre todo en la direccién norte-sur, conservando siempre los mismos limites con respecto a la longitud.
Ocasionalmente se ha observado un foco de alta densidad al norte de la isla de Margarita, sin embargo esta
estructura no es permanente, vy se presume que estd ligada a 1a aparicion de una pequefia surgencia en las costas de
Juangriego. En cuanto a los resultados cuantitativos, se observa una fuerte consistencia en los valores de biomasa
total obtenida, sin embargo, durante la cuarta y quinta campafias se obtuvieron estimaciones inferiores a las demés,
con valores situados fuera del rango establecido por el coeficiente de variacién promedio de la serie (15%). La
répida recuperacién de los valores a cifras “normales” en las campafias posteriores, hace presumir que mds que una
disminucién real del tamafio del stock, pudieron haberse producido migraciones masivas y temporales dentro y fuera
del drea preferencial de distribucién, conservando el patrén general pero con bajos valores para los indices de
abundancia. También se ha logrado establecer cierta coincidencia entre la distribucidn espacial de §. aurita y las
temperaturas més bajas observadas para cada época. La constatacién objetiva de esto, requiere del levantamiento de
un modelo de relacién entre la temperatura del agua y Ia distribucidn espacial de la biomasa. Finalmente, la serie
evidencia un gradiente en la talla promedio individual de S. aurita en sentido creciente sur — norte.
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Cultural Issues, Constraints and Consequences in Evaluating the Economics of a
' Barbadian Fishery

SHAWN CARTER
Gleeb Land
St. George, Barbados

Very little financial and economic research has been done on the Barbados fishing industry, particularly at the
level of the fishing enterprise. Research of this nature faces many challenges. This paper focuses on the challenges
encountered in determining the profitability of the Barbadian day boat fisheries enterprise during the 1996-1997
fishing season. These chalienges included dealing with the cutture of fishing in Barbados, the nature of institutional
arrangements and relations in the fishery, and coping with the limited organizational resources. Consequently,
several factors constrained data collection such as difficult access to dayboat owners and absent or inadequate
systems of record keeping by dayboat owners and governmental agencies. These factors impacted in turn on data
analyses. The peculiarities of the dayboat enterprise influence applicable accounting practices and analyses. A
phased program to encourage dayboat owners to establish and maintain proper record keeping systems is
recommended.

Gulf and Caribbean Activities of NOS’s Biogeography Program:
Coupling Species Distributions and Habitat

JOHN D CHRISTENSEN, M. S. KENDALL and M.E. MONACO
NOAA/NOS Biogeography Program
Silver Spring, MD, 20910 USA

NOS’s Biogeography Program scientists conduct research in cooperation with Federal, State, and academic
partners to analyze, interpret, and subsequently define the interrelationships between species distributions and the
composite of physical and hydrological habitat(s) availablic to an organism. This work has been formulated to
provide a suite of assessment tools and products that support living resources management. The Program’s work to
define these complex relationships is addressed through a continuum of approaches which differ in data content,
complexity, and analytical structure. The purpose of this paper is to provide an overview on the Gulf and Caribbean
activities of the Biogeography Program. Studies range from region-wide species distribution maps in marine and
estuarine environments to site-specific ecological models. The projects include: 1) the Estuarine Living Marine
Resources (ELMR) program; 2) Habitat suitability modeling (HSM) in Florida estuaries, 3) data to support the Gulf
and Caribbean Fisheries Management Councils Essential Fish Habitat delineations, 4) spatial analysis of the Reef
Environmenta! Education Foundation (REEF) diver fish census data and associated habitats. Emphasis is placed on
the ELMR and HSM projects. The ELMR program provides species distribution maps, data, and life history
information for 44 fishes and invertebrates found in 33 Guif estuaries. The HSM research efforts have resulted in
the development of spatially-explicit habitat selection models for economically and ecologically important species
found in Gulf estvaries and Caribbean reef communities. Models were designed to accomplish a variety of
objectives, including: 1) estimate probable species distribution patierns, 2) isolate optimal from sub-optimal habitat,
and 3) simmiate potential population-level responses resulting from altered environmental conditions. Program
results are distributed in the form of publications, web-served digital data, and custom geographical information
system (GIS) interfaces.
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Some Features of Fish Community Structure on Reef Habitats of The Greater Caribbean
and Its Relation with Fishery Productivity

RODOLFO CLARO and JUAN P. GARCIA-ARTEAGA
Instituto de Oceanologia. '
Ministerio de Ciencia, Tecnologia y Medio
Ambiente de Cuba.
Ira. No. 18406, Rpto. Flores, Playa
Ciudad Habana, Cuba,

Reef fish community structure in different zones of the Cuban Archipelago were studied using visual censuses.
Similar surveys were done on slope reefs from Martinique, Guadeloupe and Key West, Florida. Strip transects, 100
m length and 6 m width were made by two divers (3 m each at both sides of a previously extended line), All
censuses where done by the same two observers.

There were greater differences in community structure (species composition, species richness, density and
biomass) within Cuban reef habitats than among geographical zones in the same reef habitat. Fish species
composition in slope reefs was quite similar between the four countries, but there were important differences in the
proportion of each species. Fish density was higher in Martinique, due to a great abundance of Chromis
multilineatus, but fish biomass was two orders of magnitude higher in Cuba and Florida. Fish diversity was also
higher in the last two sites. The presence of herbivores and predators in Guadeloupe and Martinique was very low
and the presence of algae on the reefs is higher on these reefs in comparison with the others. Larger fishes, such as
snappers, groupers, and jacks were scarce in the Lesser Antilles, but common in Cuba and Florida. Absence of
larger fishes was apparently a result of the over exploitation of the ecosystem in Lesser Antilles. Even when fisheries
productivity per unit area was higher in the Lesser Antilles (Martinique, Guadeloupe, Sta. Lucia, Jamaica and other
islands), it was based on small size and low quality fishes. Fish catch/trap/day in Cuba was 30-40 times higher than
in Martinique and Jamaica, but a high proportion of the catch was considered not suitable for consumption in Cuba.

Comparison of Fatty Acid Composition in Different Tissues of the Spottail Pinfish
During and Postspawning

ILEANA E. CLAVIJO !, CAROLYN S. DUNN!, KRISTIN J. RAUSCHER!' and PAMELA J. SEATON?
'Department of Biological Sciences and Center for Marine Science Research
*Department of Chemistry and Center for Marine Science Research
University of North Carolina at Wilmington
601 §. College Rd.
Wilmington, NC 28403-3297 USA

Analysis of fatty acids can provide an idea of the health and nutritive value of a fish for human consumption,
However, studies addressing changes in composition of fatty acids in different tissues with respect 10 biological
activities such as spawning are lacking. The spottail pinfish, Diplodus holbrooki (Sparidae), was selected as a
model to test the hypothesis that fatty acids do not differ in composition among tissues during and postspawning.
Our preliminary studies of this fish showed that the composition of certain fatty acids in muscle tissue changes
seasonally, but it is not clear if this is due to reproductive activity or dietary changes. During spawning as gonads
mature, fat content in muscle tissue may decrease as energy is allocated to spawning. In addition, certain fatty acids
are needed for different biological functions. For example, arachidonic acid is a preferred precursor to
prostaglandins which play a role in reproduction. We now plan to examine the fatty acid composition in gonad and
liver compared to muscle in order to determine if fatty acids differ among different tissues in reproductively active
and inactive fish. Initially, we will analyze these tissue fatty acids only in female spottail pinfish collected during the
spawning season with mature ovaries and compare them with females possessing recently spent ovaries.
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Preliminary results from a continuing study of spawning and fecundity in the red snapper
(Lutjanidae: Lutjanus campechanus) from the Gulf of Mexico, 1998-1999

L. A. COLLINS, G. R. FITZHUGH, L. MOURAND, L. A. LOMBARDI, W. T. WALLING, JR., W. A, FABLE,
JR.,M.R. BURNETT AND R. J. ALILMAN
National Marine Fisheries Service
33500 Delwood Beach Road
Panama City, FL 32408 USA

In response to an emergency situation declared by the NMFS Southeast Science and Fisheries Center in
early 1998, we analyzed red snapper (Lutjanidae: Lutjanus campechanus) gonads and otoliths from Texas,
Louisiana, Mississippi, Alabama and west Florida (TX, LA, MS, AL and FL, respectively) along the coast of the
U.S. Gulf of Mexico. Our main objective related to reproduction was to provide age-specific estimates of fecundity
(batch fecundity and frequency of spawning) for large red snapper in order to enhance stock assessment of this
species. We previously provided estimates of fecundity from northeastern Gulf of Mexico red snapper, which don’t
usually reach as great a size as those from the north-central and northwestern coasts of the Gulf of Mexico. Most
samples came from headboat samplers stationed from South Padre Island, TX, to St. Petersburg, FL, beginning in
late June or early July 1998 and ending in late August to October 1999. Red snapper were non-randomly selected to
provide adequate sample numbers of large fish (500 - ~900 mm total length, TL). Sex ratio for all 1517 fish sampled
was 1:1. The spawning season off TX and LA seemed to begin and end in the same months as in the northeastern
Gulf: April-May and September-October, respectively. The presence of hydrated ococytes in ovaries of some large
females {615-885 mm TL) indicated that spawning began in April 1999 off TX and LA. A few females had hydrated
oocytes in QOctober 1998 to signal the end of the spawning season in all areas. Batch fecundity for 1998 was
estimated from 59 fish ranging from 359 to 901 mm TL. Greatest baich fecundity was 3.4 million for a 851 mm TL,
11 year-old LA fish. Spawning frequency estimates by age (for those ages or age ranges with n=36 or more females
sampled) were about 50% greater for age 6-35 fernales than for age 3,4 or 5 females.

Connectivity and Replenishment of Reef Fish Populations

ROBERT K. COWEN!, KAMAZIMA M. M. LWIZA? and SU SPONAUGLE!
'Division of Marine Biology and Fisheries
University of Miami-RSMAS
Miami, FL 33149 USA
‘Marine Sciences Research Center
State University of New York
Stony Brook, NY 11794-5000 USA

Population connectivity is an important requirement for marine reserves to function as spawning refugia. But
what are the appropriate scales for connectivity of different areas? If taken purely in terms of defining a population,
then different areas need only to exchange very few individuals to maintain a genetically homogeneous population.
However, if a protected- area is intended to support ‘downstream’ populations on ecological time scales, then
exchange needs to occur at higher orders of magnitude. Previous examples of connectivity have in reality only
indicated the potential for exchange thus supporting the findings that local populations exchange sufficient number
of individuals on evolutionary time scales to maintain a homogenous genetic stock. We present a model that not only
incorporates typical advective and diffusive properties of larval transport by the ambient flow field, but also
propagule production rates and mortality rates, to determine if and over what area sufficient numbers of larvae can be
transported to numerically sustain downstream populations. We provide evidence of likely bio/physical mechanisms
that may enhance local retention of larvae, thereby minimizing downstream transport. Our preliminary findings
suggest the need to rethink the placement of reserves for the purpose of seeding downstream areas and outline future
research efforts to quantify the rates of exchange.
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Monitoring Spiny Lobsters in Florida Keys National Marine Sanctuary:
A Third Year Progress Report.

CARROLLYN COX and JOHN H. HUNT
Fish and Wildlife Conservation Commission, Florida Marine Research Institute,
South Florida Regional Laboratory,
2796 Overseas Highway, Ste. 119
Marathon, FL, 33050 USA

We have been monitoring abundance and size of spiny lobsters, Panulirus argus, in the Florida Keys National
Marine Sanctuary during closed and open fishing seasons since 1997. Sampling sites comprise marine reserves
(established in 1997) and 15 comresponding reference areas where fishing is permitted. Thirteen of the reserves are
small (82 ha) Sanctuary Protection Areas (SPAs) or Research Reserves, one is a large (515 ha) SPA and one is a
3,000 ha Ecological Reserve (ER). There were significantly more legal-sized lobsters (76 mm CL) in reserves than
in reference areas during the first two years. Third year data are still being coltected. In 1997, abundance of lobsters
declined in both reserves and reference areas during the open fishing season. This decrease in abundance was not
observed in SPAs during the 1998 open season following the passage of Hurricane Georges. Legal-sized lobsters in
SPAs and the ER have always been somewhat larger than those in reference areas, but the size differential increased
from about 1 mm CL to about 3 mm CL between 1997 and 1998. Analysis of 1999 data is ongoing and monitoring
will continue through September 2001.

Aspects of the Atlantic Greater Amberjack, Seriola dumerili, Recreational Fisheries

N.J. CUMMINGS and D. B. McCLELLAN
Department of Commerce
National Oceanic and Ammospheric Administration
National Marine Fisheries Service
75 Virginia Beach Drive
Miami, Florida 33149 USA

Historical recreational Atlantic greater amberjack, Seriola dumerili, fisheries are described in detail. Estimates
of the total catch in numb