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A Multifaceted Comparison of Highly Migratory Species Regulation in the Caribbean (the 
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Abstract of a Masters of Professional Science degree internship report at the University of Miami’s 

Rosenstiel School of Marine and Atmospheric Science.  Supervised by: Professor Maria Estevanez, 

Doctor Neil Hammerschlag, and Peter Chaibongsai. Number of pages in text: 49 

 

Highly Migratory Species (HMS) inhabit all of the world’s oceans. Examples such as billfish, 

sharks, and tunas, habitually cross manmade, international boundaries. Because HMS are 

constantly on the move, fisheries scientists often encounter difficulties assessing their habitats, 

their population sizes, and their conservation status. As a result, conservationists, fishermen, and 

lawmakers struggle to regulate the harvest of HMS around the world.  

In the Caribbean, it is no different. The region, which consists of 29 countries, is the 

junction between the Americas and the Atlantic Ocean. Fisheries resources are managed on the 

local level by national governments and on the regional level by international organizations. 

This Masters of Professional Science Internship Report examines the ways by which 

recreational HMS fisheries are managed by the governments of the United States, the Bahamas, 

and Jamaica – countries with high, intermediate, and low levels of fisheries regulation, 

respectively. In order to accomplish this, I created some criteria for determining the current 

status of HMS within those countries. In doing so, I determined which HMS laws are currently in 

effect and which ones need to be implemented to protect declining stocks.  

The results of the comparison were used to create a matrix of variables necessary for a 

standardized Caribbean model. To achieve this overall goal, I did the following: (1) determined 

the status of the HMS fishery, including a GIS-based assessment of the environmental and 

habitat characteristics occupied, (2) reviewed the policies, and (3) determined the criteria for 

comparing policies among the three countries and then created a matrix using those criteria. 

Where billfish were not specifically mentioned, I examined the bycatch records alongside 

intentionally-targeted species like tuna. Environmental data—that which pertained to factors 

such as chlorophyll levels, particulate organic carbon concentrations, and sea surface 

temperature—were taken from the National Aeronautics and Space Administration’s (NASA’s) 

Ocean Color project. 

 Billfish are unique as HMS because they support immense recreational fisheries in the 

Caribbean. The United States, the Bahamas, and Jamaica share a large proportion of the 

Caribbean’s billfish encounters (see the figures in Section 5.1), but differ greatly in the ways that 

their governments manage billfish stocks.  

 

Keywords: Highly Migratory Species (HMS), billfish, recreational fisheries, Caribbean Sea, 

Geographic Information Systems (GIS) 

 

 

 

 

 

 



iv 

 

Table of Contents 
Acknowledgments.......................................................................................................................... vi 

1.0 Introduction .......................................................................................................................... 1 

1.1. The Plight of Billfish and Other Highly Migratory Species ............................................ 2 

1.2 The Billfish Foundation’s Interest.................................................................................... 2 

1.3 About the Billfish Foundation (TBF) ................................................................................... 2 

1.4 The Biology of Billfish .................................................................................................... 3 

1.4.1 The Morphology and Behaviors of Billfish .............................................................. 3 

Figure 1-1: The Anatomy of M. nigricans .............................................................................. 4 

1.4.2 The Habitat and Geographic Range of Atlantic Billfish ........................................... 5 

Figure 1-2: Range of the Blue Marlin (Collette 2011). .......................................................... 5 

Figure 1-3: Range of the Sailfish (Collette 2011). .................................................................. 5 

Figure 1-4: Range of the White Marlin (Collette 2011). ........................................................ 6 

Figure 1-5: Range of the Swordfish (Collette 2011). ............................................................. 6 

1.5 The Atlantic Billfish Economy ........................................................................................ 6 

2.0 Purpose of the Study ............................................................................................................ 7 

3.1 Overall Goal of the Study .................................................................................................... 8 

3.2 Assess the Status of HMS Fisheries Including the Assessment of Habitat ......................... 8 

3.3 Review the Policies .............................................................................................................. 8 

3.4 Create a Matrix Based on Comparison Criteria ................................................................... 8 

4.0 Methods................................................................................................................................ 9 

4.1 Assess the Status of the HMS Fisheries ............................................................................... 9 

4.1.1. Use of GIS to Determine Spatial and Temporal Extent of Fisheries in Each Country 9 

4.1.2. Use of Catch Data and HMS Fisheries Data to Examine the Targeted Species within the 

Selected Area .............................................................................................................................. 9 

4.2 Review of the Literature ...................................................................................................... 9 

4.2.1 Literature Review of the HMS Laws of Each Country .............................................. 10 

4.2.2 Interviews of Key Informants .......................................................................................... 10 

4.3 Determine the Criteria for Comparison of the Three Countries ........................................ 10 

4.4 Create a Matrix Based on the Comparison Criteria ........................................................... 10 

5.0 Results ................................................................................................................................ 10 

5.1 Results of the GIS Analysis ................................................................................................ 11 

Table 5-1: Species Percent of Total ...................................................................................... 11 

5.1.2. The Benthic Habitat Maps .......................................................................................... 15 



v 

 

Figure 5-12: The Photosynthetic Productivity of Caribbean Billfish Habitat ...................... 15 

Figure 5-13: The Concentration of Organic Nutrients in Caribbean Billfish Habitat .......... 16 

Figure 5-14: Annual Composite Temperatures of Caribbean Billfish Habitat Surface Waters

............................................................................................................................................... 17 

5.2 Results of the Literature Review......................................................................................... 17 

5.2.1 The Earliest HMS Literature ........................................................................................ 17 

Figure 5-15: Landings in metric tons (mt) and percentage of landings of bluefin tuna, 

yellowfin tuna, and swordfish in U.S. waters of the Atlantic Ocean between 1961 and 1996 

(NMFS 1999). ....................................................................................................................... 18 

Figure 5-16: Productivity in metric tons and status of highly migratory pelagic fisheries in 

U.S. waters of the Atlantic Ocean in 1999 (NMFS 1999). ................................................... 19 

5.2.2 The United States ......................................................................................................... 19 

Table 5-2: NMFS Quotas by Category, 2013 ....................................................................... 20 

5.2.3 The Bahamas ................................................................................................................ 21 

5.2.4 Jamaica .................................................................................................................... 22 

5.3 Results of the Matrix Comparison ................................................................................. 23 

Table 5-3: Major Categories of an HMS Policy Addressed in Fisheries Management Plans 

and Policies ........................................................................................................................... 23 

Figure 5-17: Percent of subcategories addressed in each major category of HMS Policy ... 24 

6.0 Discussion .......................................................................................................................... 25 

Table 5-4: Important Demographic and Geographic Facts. .................................................. 25 

7.0 Conclusions, Limitations, and Recommendations ............................................................. 26 

8.0 References Cited ................................................................................................................ 28 

9.0 Appendices ......................................................................................................................... 32 

Appendix 1: NMFS Law Enforcement Offices ............................................................................ 32 

Appendix 2: The Matrix of Variables (Yes-No) ........................................................................... 32 

Appendix 3: The Quantitative Matrix of Variables ...................................................................... 43 

 

 

 
 

 



vi 

 

Acknowledgments 
 

I would first like to thank my parents, grandparents, brother, cousins, and extended relatives and 

friends, who have always motivated me since the very beginning. Second, I want to thank my 

advisors Peter Chaiboingsai of the Billfish Foundation (TBF) and Dr. Hammerschlag of the 

University of Miami for directing me through the difficult process of writing this paper.  

Speaking of TBF, I would be nowhere without the Billfish Foundation. Without the help 

and patience of Peter, Andrew Cox, Michael Kelly, and Ellen Peel, I would have searched 

endlessly for the data to make the GIS maps. I also would have anguished as I searched for the 

appropriate literature. 

Furthermore, I extend my gratitude to Joe Matthews, the man who conducted the 

precursor to this study. His work led me down the path of this project, and for that I am grateful. 

I also cannot express enough appreciation for Maria Estevanez, my advisor in the 

University of Miami’s marine affairs program since I was a junior in college. Without her 

faithful guidance, I would have neither started a career in marine science nor imagined myself 

finishing this hearty and heart-wrenching endeavor. 

I would also like to thank Rabbi Baruch Plotkin of Liumi-Israel and his family, Rabbi 

Mendy Fellig (and his family) of Chabad at the University of Miami, and the University of 

Miami Hillel for giving me the spiritual willpower to finish this project. 

Finally, I give my thanks to you – the reader – for giving me the encouragement to write 

bigger and better things. Please enjoy reading this paper. I hope you find it interesting. 

 

With humble appreciation, 

 

Andrew Blitman 

 



1 

 

1.0 Introduction 
 

 Today, most of the oceans’ living resources are controlled by people. Many are 

commercially overfished, or harvested to such a degree that entire ecosystems are affected. A 

large proportion of that catch is unintentionally fished, much of which is discarded as bycatch. 

While bycatch measurements vary between fisheries, the latest reports from the World Wildlife 

Fund (WWF) estimate that 40.4 percent of the total marine catch – equal to 38.5 million tons of 

fish – is discarded as bycatch annually (Davies et. al 2009). 

 There are twelve species of billfish – nine marlin, two sailfish, and one swordfish. 

Billfish are also targeted by commercial fisheries as food fish. Swordfish (Xiphias gladius) are 

the targets of their own global commercial fishery, one that harvests about 1 million tons of the 

fish each year (FAO 2013). While the blue marlin (Makaira nigricans) and the two species of 

sailfish are the focus of established catch-and-release recreational fisheries, other billfish species 

are targeted by commercial fisheries. They are also caught unintentionally as bycatch. 

Because billfish, sharks, marine mammals, and other HMS are often killed as bycatch in 

the commercial tuna industry, the true ecological impact of the international political and 

scientific limits could be greater than originally estimated. The mass removal of billfish, sharks, 

and marine mammals – as predators of the open ocean – may have cascading effects; moreover, 

it can indirectly impact coastal communities that rely on eco-tourism and recreational fisheries as 

primary income sources. 

 Billfish are primarily marketed in Japan, where they are eaten raw as sashimi. They are 

sold fresh, frozen, canned, cooked and smoked (Heemstra and Heemstra 2004). A similar market 

once existed in the United States. However, attitudes toward that market changed as recreational 

catch-and-release fishing has grown in popularity. In October 2012, the United States 

government signed into law the Billfish Conservation Act (BCA); this law limits the trade of 

billfish products in the continental United States. 

Although swordfish can still be sold legally in the United States, the Food and Drug 

Administration strongly discourages eating the fish. This is because of biomagnification in 

marine ecosystems; as top predators, swordfish and their relatives are high in mercury and other 

toxins. For this reason, they are not deemed safe to eat (FDA 2011). 

There are currently four billfish species found in the Caribbean (swordfish, Atlantic 

sailfish, Atlantic blue marlin, and white marlin). The International Union for the Conservation of 

Nature (IUCN) has given each of the Caribbean billfish species the following conservation 

status: 

 

1. Swordfish (Xiphias gladius) – Least Concern as of 2011 (Collette 2012) 

2. Atlantic Sailfish (Istiophorus albicans) – Not Assessed 

3. Atlantic Blue Marlin (Makaira nigricans) – Vulnerable as of 2011 (Collette 2011) 

4. White Marlin (Tetrapturus albidus) – Vulnerable as of 2011 (Collette 2011) 

 

Major recreational billfish fisheries exist throughout the world’s tropical oceans. Billfish 

are the most-desired big-game fish (Ortiz et. al 2003). Because billfish species are large, 

relatively rare, and sparsely distributed over extensive swaths of ocean, they are often referred to 

as “rare event species”. This rarity is responsible for a noticeable lack of information about their 

movements and distribution patterns, as well as their basic life histories. Such deficiencies in 
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information have severely hindered attempts to conserve and manage billfish stocks on a 

sustainable basis. 

 

1.1. The Plight of Billfish and Other Highly Migratory Species 
 

Marlin, sailfish, spearfish, tunas, and other tuna-like species (i.e. sharks) are collectively 

known as highly migratory species (HMS). Given documented steep declines in many marine 

predatory fishes, there is a critical need to establish effective conservation strategies of HMS. 

Because of their elusive habits, little is known about the life histories of HMS. As stated 

before, this lack of knowledge complicates efforts to protect them from overfishing, bycatch, and 

other threats. Thus, HMS fisheries could be harvesting targeted species faster than they can be 

naturally replenished. 

As far as billfish are concerned, the most-studied species are the Atlantic blue marlin and 

the white marlin. Currently, blue marlins are overfished, with the stock at roughly 39 percent of 

the biomass that would produce maximum sustainable yield (MSY) (“Billfish Assessment 

Meeting” 2006). White marlins are also overfished, reduced below a targeted management level. 

Overfishing continues to plague the stock, which is currently at less than 25 percent of the 

biomass necessary for sustaining MSY (“Billfish Assessment Meeting” 2006). While there have 

been attempts to classify these species as threatened or endangered, those attempts were proven 

inaccurate by the National Oceanic and Atmospheric Administration (NOAA) in January 2013 

(billfish.org). 

Attempts to do quantitative assessments of sailfish have not been successful due to a lack 

of accurate catch and effort data from all harvesters, but trends in catch-per-unit effort – an 

indicator of stock abundance – have fallen considerably since the 1970s (“Report of the 2001 

Billfish Species Group Session”). In addition, there has been no effort to attempt any assessment 

of the Atlantic spearfish species and we do not know if populations are at sustainable levels 

(“Report of the 2001 Billfish Species Group Session”). 

In the Atlantic Ocean and the Caribbean Sea, HMS fall under the jurisdiction of the 

International Commission for the Conservation of Atlantic Tuna (ICCAT). Established in 1969, 

ICCAT consists of 47 countries – a list that includes the United States, Japan, Brazil, and Mexico 

(ICCAT Contracting Parties 2013). The organization is involved with the management of 30 

highly migratory species, including tuna and billfish (ICCAT Introduction 2013). 

1.2 The Billfish Foundation’s Interest 
 

The Billfish Foundation (TBF), a non-profit advocacy group for anglersand highly 

migratory species (HMS) alike, has a keen interest in the Caribbean Basin because so little 

literature exists on the region’s HMS policies. It has become increasingly apparent that the 

ocean’s top predators need better management strategies. As stated earlier, the top two threats to 

their security are overfishing and bycatch. 

1.3 About the Billfish Foundation (TBF) 
 

The Billfish Foundation was founded in 1986 with a mission of conserving billfish 

worldwide by the late Winthrop P. Rockefeller. TBF’s keystone program, the traditional tagging 
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program, started in 1990. Since its humble beginnings, the program has grown into the largest 

international billfish tagging program in the world (billfish.org). 

Originally, TBF focused on research and educational programs. In 1990, TBF expanded 

its focus to include advocacy for responsible fisheries management, recognizing that influencing 

decision-makers with sound science was a crucial step for successful billfish conservation 

(billfish.org). 

The Billfish Foundation works worldwide to advance the conservation of billfish and 

associated species like tuna to improve the health of oceans and economies. By accounting for 

the roles of billfish within the marine environment as well as in relation to their interactions with 

humanity, TBF’s conservation campaigns maintain the flexibility to adapt to emergent threats as 

well as those which have historically confronted resource managers (billfish.org). 

Each year, tag-and-release reports come to TBF from six continents. The anglers, 

captains, mates, and fishing fleets that participate in tagging provide TBF science and 

conservation programs with information about billfish that would otherwise require years of 

advocacy, fieldwork, and research. Examples of contributions that relied on the support of the 

global fishing community include: 

 

1. The advancement and improvement of stock assessments for Atlantic and Pacific billfish 

2. The widespread adoption of non-offset circle hooks 

3. The advancement of stock assessment methodology science for all highly migratory species 

4. The creation of regulations that moderate commercial tuna and longline swordfish industries 

by limiting purse seine vessels – a major source of billfish mortality 

5. The transition of the recreational billfish fishery to catch/tag/release 

6. The passing of the Billfish Conservation Act in October 2012 (billfish.org) 

 

TBF works with many organizations as well as the scientific community to further its effort in 

conservation of HMS. This information is important because it gives viability to the research and 

other programs of TBF. 

 

1.4 The Biology of Billfish 
 

The billfish is a species of large, fast-swimming pelagic fish that possesses a streamlined 

body and a long, pointed, spearlike snout. Worldwide, there are twelve extant species in total—

nine marlin, two sailfish, and one swordfish (Fierstine 2006). 

Recent DNA evidence strongly suggests that billfish diverged from flatfish (not tuna or 

mackerel) (Little 2010). A missing link between flatfish and billfish could be found, because the 

earliest flatfish also emerged during the Paleocene. A 50-million-year-old transitional fossil 

called Heteronectes shows that ancient flatfish resembled perch, with eyes on both sides of their 

heads (Friedman 2008). This morphological evidence indicates that the environmental and 

predatory pressures that streamlined the tuna also shaped the billfish (Little 2010). Thus, a 

similar biological niche led billfish and tuna down the path of convergent evolution, a detail that 

partially explains why the fishes are often harvested together. 

1.4.1 The Morphology and Behaviors of Billfish 
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Billfish have a long, bony, spear-shaped bill, sometimes called a snout, beak or rostrum. 

The swordfish has the longest bill, about one-third its body length. Like a true sword, it is 

smooth, flat, pointed and sharp. The bills of other billfish are shorter and rounder, more like 

spears. The largest billfish ever caught, an Atlantic blue marlin (M. nigricans), exceeded 16 feet 

in length and 2000 pounds in weight (Collette 2011) (See Figure 1-1). 

 

 
Figure 1-1: The Anatomy of M. nigricans (Source www.dennisalbert.com)  

 

Billfish normally use their bills to slash at schooling fish. These endothermic predators 

swim through the fish school at high speed, slashing left and right, and then circle back to eat the 

fish they stunned. Adult swordfish have no teeth, and other billfish have only small file-like teeth 

(Aquatic Life of the World 2000). They swallow their prey – usually a smaller fish such as a tuna, 

a crustacean, or a cephalopod – whole, head-first. Billfish don't normally spear with their bills, 

though occasionally a marlin will flip a fish into the air and bayonet it (Iversen and Skinner 

2006). Predators of billfish, such as great white (Carcharodon carcharias) and mako sharks 

(Isurus), have been found with billfish spears embedded in them (Heemstra and Heemstra 2004). 

Pelagic fish generally are fascinated by floating objects, and congregate about them (Hunter and 

Mitchell 1966). Billfish can accidentally impale boats and other floating objects when they are 

targeted by Fish Aggregation Devices (Heemstra and Heemstra 2004). 

http://www.dennisalbert.com/
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1.4.2 The Habitat and Geographic Range of Atlantic Billfish 
 

Billfish can descend to considerable depths because they have sophisticated swim 

bladders. Like the large tuna, some billfish maintain their body temperature several degrees 

above ambient water temperatures; this elevated body temperature (or endothermy) increases the 

efficiency of the swimming muscles, especially during excursions into the cold water below the 

thermocline (Heemstra and Heemstra 2004). These characteristics allow billfish to thrive in 

tropical, temperate, and subarctic waters. Figures 1-2 through 1-5 show the geographic ranges of 

the Atlantic’s key billfish species. 

 

Figure 1-2: Range of the Blue Marlin (Collette 2011).  
Habitat Data taken from IUCN. Basemap obtained from National Geographic. 

 

 

Figure 1-3: Range of the Sailfish (Collette 2011). 
Habitat Data taken from IUCN. Basemap obtained from National Geographic. 
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Figure 1-4: Range of the White Marlin (Collette 2011). 
Habitat Data taken from IUCN. Basemap obtained from National Geographic. 

 

 

Figure 1-5: Range of the Swordfish (Collette 2011). 
Habitat Data taken from IUCN. Basemap obtained from National Geographic. 

 

1.5 The Atlantic Billfish Economy 
 

In March 2013, NOAA released the annual edition of Fisheries Economics of the United 

States for 2011. NOAA’s report highlighted the economic impact of both recreational and 

commercial fishing.   
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In 2011, 11 million recreational anglers took 70 million saltwater fishing trips in the 

Caribbean and South Atlantic regions and generated $70 billion in sales impacts, $32 billion in 

value added impacts, and supported over 455,000 jobs nationally (TBF 2013). 

The report also shows that $4.5 billion in angler expenditures were related specifically to 

fishing trips in the Caribbean and South Atlantic regions. About $2 billion funded private boat-

based fishing trips. Shore-based fishing trips generated $1.5 billion and for-hire-based fishing 

trips brought in $1 billion. The angler expenditures on fishing-related equipment for 2011 totaled 

over $22 billion with most related to boat expenses ($11 billion). Other major expenditures 

incurred by anglers included vehicle expenses ($4.1 billion), fishing tackle ($3.8 billion) and 

second home expenses ($2.1 billion) (TBF 2013). 

These results highlight the importance of the recreational fishing community to the 

Southeast portion of the United States (South Atlantic and Gulf of Mexico Regions), where 

recreational fishing is economically important and a large driver of tourism. The report noted 

that, in 2011, around 70 percent of all recreational fishing jobs in the United States were 

occupied by fishermen in the Gulf of Mexico and South Atlantic Regions. Overall, recreational 

fisheries in these two regions generated $15.9 billion in fishing trip and durable equipment 

expenditures with $6.1 billion and $9.8 billion in the South Atlantic and Gulf of Mexico regions 

respectively (TBF 2013). 

In 2011, 5.5 million of the 11 million saltwater anglers nationally fished in the Southeast 

United States with 2.3 million anglers fishing in the South Atlantic region and 3.2 million 

anglers fishing in Gulf of Mexico region. Anglers in the South Atlantic and Gulf of Mexico took 

20 million and 23 million fishing trips in 2011, respectively (TBF 2013). 

Berkes et al. (2001) estimated recreational fisheries employ between 21 and 50 million 

people worldwide, including anglers (Carter et al. 2012). Cisneros-Montemajor & Sumaila 

(2010) estimate that 58 million recreational anglers generate a minimum total of $40 billion and 

support over 954,000 jobs. Similarly, Garcia & de Leiva-Moreno (2003) estimate that 

recreational fishing expenditures account for 0.1% of American GDP ($47 billion) and provides 

one million jobs around the world. In contrast, Garcia & Levia-Moreno estimate that commercial 

food fisheries employ between 21 and 50 million people worldwide (Garcia and de Leiva-

Moreno, 2003).  

2.0 Purpose of the Study 
 

In order to fill a void in the literature and to address the aforementioned threats to HMS 

in the Caribbean Basin, TBF employed me to examine the laws and regulations that affect the 

region’s top predators. Through this project, I created a list of principles and policies based on 

the lessons learned from American, Bahamian, and Jamaican policies, taking into account the 

laws and policies that were effective, ineffective, and enforceable. 

Because the people of the Caribbean speak a multitude of languages, I focused on the 

following English-speaking countries: 

 

1. The United States 

2. The Bahamas 

3. Jamaica 
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While I expected to encounter tremendous cultural and linguistic barriers in non-English-

speaking nations during the replication/standardization process, I am confident that my analysis 

will be relevant to many Caribbean fisheries. 

The analysis includes an assessment of whether it is possible to use the HMS policies of 

one territory from the above list as a standardized model for the entire Caribbean. This report 

will greatly assist TBF in its mission to represent and protect the interests of anglers, scientists, 

and highly migratory species. 

3.1 Overall Goal of the Study 
 

 The overall goal of this project was to compare the HMS policy frameworks of the 

United States, the Bahamas, and Jamaica. In order to accomplish this, I created some criteria for 

determining the current status of highly migratory species within those countries. In doing so, I 

determined which HMS laws are currently in effect and which ones need to be implemented. The 

results of the comparison were used to create a matrix of variables necessary for a standardized 

Caribbean model. To achieve this overall goal, I did the following: 

 

a) Determined the status of the HMS fishery, including an assessment of the 

benthic habitat 

b) Reviewed the policies 

c) Determined the criteria for comparing policies among the three countries and 

then created a matrix using those criteria 

3.2 Assess the Status of HMS Fisheries Including the Assessment of 
Habitat 

 

I used Geographic Information Systems (GIS) to assess the status of critical HMS habitat 

within the aforementioned countries – where the fish are most commonly caught, tagged, and 

released. In doing so, I determined where most of the fishing effort is concentrated and how that 

fishing effort affected wild populations of HMS. 

3.3 Review the Policies 
 

The second objective of my study was to review and locate HMS policies within the 

frameworks of international Caribbean organizations by interviewing key people/entities in the 

field. 

3.4 Create a Matrix Based on Comparison Criteria 
 

In order to accomplish the third objective of this report, I used the criteria from a previous TBF 

study led by Joe Matthews to compare the three countries. The key criteria included: 
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 Administrative structure 

 Policy and planning 

 Scientific data in management decisions 

 Management of bycatch 

 Compliance and enforcement 

 Education and outreach 

 Billfish-specific laws 

4.0 Methods 

4.1 Assess the Status of the HMS Fisheries 

4.1.1. Use of GIS to Determine Spatial and Temporal Extent of Fisheries in Each 
Country 
 

I used GIS to assess benthic habitat around HMS catch sites. In order to determine the 

temporal and spatial extent of HMS within the Caribbean, I reviewed the literature on Google 

Scholar (http://scholar.google.com), on Science Direct (http://sciencedirect.com), and on Scopus 

(http://scopus.com) for the most-cited papers about “billfish”, “highly migratory species”, and 

“Caribbean fisheries”. Where billfish were not specifically mentioned, I examined the bycatch 

records alongside intentionally-targeted species like tuna. Benthic habitat data—that which 

pertained to factors such as chlorophyll levels, particulate organic carbon concentrations, sea 

surface temperature, and sea surface salinity—were taken from the National Aeronautics and 

Space Administration’s (NASA’s) Ocean Color project (http://oceancolor.gsfc.nasa.gov/). The 

environmental data is needed to determine the temporal and spatial limits of billfishes (and their 

fisheries) in the Caribbean Sea. 

 

4.1.2. Use of Catch Data and HMS Fisheries Data to Examine the Targeted 
Species within the Selected Area 
 

In addition, I used tagging data from TBF’s online database to measure fishing effort in the three 

countries. Habitat data was obtained from the United States Geological Survey, and the 

coordinates of the area observed were: 

 

30 N, 85 W 

15 N, 85 W 

15 N, 70 W 

30 N, 70 W 

4.2 Review of the Literature 
 

While some studies of commercial fisheries in the Caribbean have been conducted, studies of the 

http://scholar.google.com/
http://sciencedirect.com/
http://scopus.com/
http://oceancolor.gsfc.nasa.gov/
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recreational component of the fishery remain rare. This study comprised an extensive literature 

review (on Google Scholar, on Science Direct, and on Scopus) and reconciliation of various 

studies and integration of years of Geographical Information Systems (GIS) data on recreational 

fishing effort. I subsequently prepared the report between September 2013 and April 2014.  

 

4.2.1 Literature Review of the HMS Laws of Each Country 
 

In order to do this, I reviewed extensive literature about two critical angles: 

1. The population/status/enforcement of HMS protections within those countries 

2. Funding/capital invested in the HMS fisheries within those countries 

Then, I compared the three countries based on my findings. 

 

4.2.2 Interviews of Key Informants 
 

I spoke to Dr. Eric Prince of NOAA and Susan Cocking, sportfishing reporter for the Miami 

Herald. They directed me to interviews with Dr. Ellen Peel, President of TBF, and with Dr. Guy 

Harvey, who had conducted Jamaica’s earliest known HMS surveys. However, due to time 

constraints, the interview piece did not yield as much information as anticipated. 

4.3 Determine the Criteria for Comparison of the Three Countries 
 

By reviewing the literature and the criteria used in related studies, I compared the policy 

frameworks of the United States, the Bahamas, and Jamaica.  

4.4 Create a Matrix Based on the Comparison Criteria 
 

Following section 3.5, I generated a table that compares the three aforementioned countries 

according to the criteria mentioned in 3.4. For the Matrix of Variables, view the Appendix at the 

end of the report. 

The selected criteria were organized into a matrix – a table that compares the variables on 

a country-to-country basis. Each of these criteria have subcriteria as listed in the matrix. If a 

subcriteria is addressed in any of the country’s fisheries management plans or policies, a YES 

was entered in the corresponding cell. Otherwise a NO is entered. 

In addition, I also determined the percentages of each subcriterion  that is addressed in 

each major criteria. This was done by entering 1 to cells where the subcriteria are addressed and 

0 if the subcriteria are not addressed. I then added all these values by major criteria by country 

and divided it by the number of subcriteria for each major criteria (See Appendix 1). 

5.0 Results 
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5.1 Results of the GIS Analysis 
 

*Note: The maps cover the waters of the Caribbean Sea within the following geographical 

boundaries: 

30 N, 85 W 

15 N, 85 W 

15 N, 70 W 

30 N, 70 W 

 

Billfish encounter data were obtained from TBF’s Tagging Program Database, and 

represent tagging events, release events, and recapture events from 1990 to 2013. 

Out of a total of 12,537 Caribbean HMS encounters (Figure 5-1), there were 11,333 

tagging events (Figure 5-2), 763 release events (Figure 5-3), and 441 recapture events (Figure 5-

4). Figure 5-5 combines the encounters (tagging-and-releasing events, catch-and-release events, 

and recapture events) of Figures 5-2, 5-3, and 5-4 and displays them in a single map. The 

encounters were extracted from TBF’s catch database, and reflect tagging-and-releasing events 

(tagging events), catch-and-release (release events) events, and recapture events that occurred 

between December 1990 and December 2013. 

 Figure 5-6 divides the data from Figure 5-1 by the type of billfish encountered. 

According to the data from TBF’s database, there were 4768 blue marlin encounters, 6308 

sailfish encounters, 416 swordfish encounters, and 932 white marlin encounters. 38 encounters 

from Figure 5-1 were ignored in this analysis because they did not involve billfish. Instead, these 

encounters (displayed in Figure 5-7) involved barracudas, tunas, and sharks, and are considered 

outliers in this project. 

 

Table 5-1: Species Percent of Total 
Billfish Species Number of Encounters Percent of Total 

Blue Marlin 4,768 38.38% 

Sailfish 6,308 50.77% 

Swordfish 416 3.35% 

White Marlin 932 7.50% 

Total 12,424 100% 

 

 Figure 5-8 shows blue marlin encounters in the Western Caribbean (n=4768). The map 

shows the highest blue marlin concentrations in Bahamian waters (where the most fishing took 

place), primarily along the axis between Quadrants A-1 and B-1. 

 Figure 5-19 shows encounters (tagging events, release events, and recapture events) 

(n=6308) with sailfish, the other dominant species. This map indicates high concentrations of 

sailfish in Quadrant A-1 (top left) off the coast of Florida. This pattern of encounters follows the 

Northwestern flow of the Gulf Stream along the east coast of the United States. The Bahamas, on 

the other hand, show fewer encounters with sailfish than they do with blue marlin (Figure 5-9). 

 Figure 5-10 shows a similar trend with swordfish. In this map, swordfish encounters 

(n=416) seem to take place almost entirely off the coast of Florida in Quadrant A-1. 
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 Figure 5-11 shows that white marlin encounters (n=932) occurred primarily in the 

Bahamas in Quadrants A-1 and B-1 (top right), though in smaller concentrations than sailfish 

and in larger concentrations than swordfish. 

 

 

 
 

Figure 5-1 Figure 5-2 

Figure 5-3 Figure 5-4 
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Figure 5-5 

Figure 5-7 

Figure 5-6 

Figure 5-8 
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5.1.2. The Benthic Habitat Maps 
 

The Caribbean region has abundant coastal and marine resources which perform important 

biological, ecological, aesthetic, and economic functions (Mishra et al. 2006). Caribbean HMS 

spent most of their time in the open ocean, aquatic deserts identified by low photosynthetic 

productivity (Figure 5-12). Chlorophyll concentrations in the open Caribbean hover at an annual 

average of 0.1 to 0.3 mg/m
3
, between 1% and 33% of that of coastal waters. 

 

Figure 5-12: The Photosynthetic Productivity of Caribbean Billfish Habitat 
Source: Aqua MODIS. 

 

Two additional measures of productivity include concentrations of particulate inorganic carbon 

(PIC) and particulate organic carbon (POC) (Figure 5-13). PIC can be found in carbonates 

(CaCO3), the primary ingredient of algal exoskeletons. POC, conversely, forms the live tissue of 

animals and plants. Both are found in the greatest concentrations in coastal waters, where 

upwelling takes place. The open ocean, where upwelling is largely absent, has much lower 

concentrations of PIC and POC than the coasts. This is represented in the Aqua MODIS Annual 

Composite in Figure 5-13. 
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Figure 5-13: The Concentration of Organic Nutrients in Caribbean Billfish Habitat 
Source: Aqua MODIS 2012. 

 

Figure 5-15 shows the composite annual temperature of the Caribbean Sea, respectively. The 

average daytime temperature of Caribbean waters hovers between 28°C and 30°C (or 82°F to 

86°F). The average nighttime temperature is somewhere between 26°C and 28°C (or 79°F to 

82°F). 
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Figure 5-14: Annual Composite Temperatures of Caribbean Billfish Habitat Surface 
Waters 
Source: Aqua MODIS 2012. 

5.2 Results of the Literature Review 

5.2.1 The Earliest HMS Literature 
 

In my search for the earliest HMS-related papers, the most comprehensive ones I found 

were written in the United States by the National Marine Fisheries Service (NMFS) in the 1990s. 

According to Our Living Oceans – a book that was first published by NMFS in 1991 – 

highly migratory species were defined as “swordfish, bluefin tuna, yellowfin tuna, bigeye tuna, 

albacore, skipjack tuna, blue and white marlin, sailfish, longbill spearfish, and others.” Billfish 

were not collectively mentioned in this work. 

Citing publications by ICCAT, Our Living Oceans highlighted the trends that affected 

Atlantic HMS fisheries. In the Atlantic Ocean, swordfish and bluefin tuna have long provided 

important fisheries, while in recent years yellowfin tuna and bigeye tuna have increased in 

significance to U.S. fishermen. Many recreational anglers target yellowfin and bluefin tuna, blue 

marlin, white marlin, and sailfish in U.S. waters and occasionally longbill spearfish. All 

commercial retention of the latter four billfish species is now banned in U.S. waters under the 

BCA except in Hawaii; however, they are still incidentally caught in tuna and swordfish longline 

fisheries (NMFS 1999). 

 From the early 1960s through 1977, U.S. fishermen caught an average of about 5,000 

metric tons (mt) per year (2,000–12,000 mt/year) of the highly migratory pelagic species 
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(including billfish) (Figure 5-15). During the late 1970s and early 1980s, U.S. fishermen caught 

8,000 metric tons or more per year, and since 1985 they have caught 15,000–20,000 mt/year. As 

of 1999, the U.S. share of current potential yield for the highly migratory pelagic resource was 

16,400 mt/year, and long-term potential yield to the U.S. fleet was estimated at 18,100 mt/year 

(Figure 5-15) (ICCAT, 1998a). 

 

Figure 5-15: Landings in metric tons (mt) and percentage of landings of bluefin tuna, 
yellowfin tuna, and swordfish in U.S. waters of the Atlantic Ocean between 1961 and 
1996 (NMFS 1999). 
 

Since 1960, the top species by volume in the U.S. harvest has changed from bluefin tuna 

to swordfish to yellowfin tuna (Figure 5-16) as each species declined due to fishing pressure and 

U.S. fishing effort shifted. During 1961–73, bluefin tuna represented 45–80% of the U.S. 

western Atlantic catch of large pelagics. But since 1980, the percentage has dropped to less than 

15%, reflecting the decline in the bluefin tuna population, catch restrictions, and the increasing 

harvests of alternative species (NMFS 1999).  

During 1961–73, swordfish represented 5–20% of the U.S. catch, rose to 65% in 1982, 

but by 1999 dropped to about 25%. During 1961–83, the percentage of yellowfin tuna in the U.S. 

north Atlantic catch was usually less than 10%, but that has since risen to 35–45% (NMFS 

1999). 
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The U.S. dockside ex-vessel revenue from these fishes soared from about $20 million 

(early 1980s) to nearly $100 million in 1988. The average annual commercial ex-vessel value 

has continued at about this level since. 

Angler harvests of large pelagic fishes are estimated from dockside and telephone 

surveys. The average annual catch by recreational anglers for 1995–97 is estimated 

conservatively at 7,500 metric tons. Fishing tournament surveys indicate a substantial increase in 

billfish fishing since 1972. Although the practice of tagging and releasing of large pelagics has 

grown in recent years, more data are needed to quantify the recreational fishery trends for these 

fishes in U.S. Atlantic and Gulf of Mexico waters. 

The value of the recreational fisheries for highly migratory species (including billfish) 

has not been estimated for all species; yet, even the estimates from the earliest HMS literature 

indicate that they are highly valued (NMFS 1999).  

 

Figure 5-16: Productivity in metric tons and status of highly migratory pelagic 
fisheries in U.S. waters of the Atlantic Ocean in 1999 (NMFS 1999). 
 

5.2.2 The United States 
 

In the United States, Atlantic Highly Migratory Species (HMS) are managed under the dual 

authority of the Magnuson-Stevens Fishery Conservation and Management Act (Magnuson-

Stevens Act) and the Atlantic Tunas Convention Act (ATCA). Under the Magnuson-Stevens 
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Act, the National Marine Fisheries Service (NMFS) must manage fisheries to maintain optimum 

yield (OY) by rebuilding overfished fisheries and preventing overfishing (NMFS 2006). ATCA 

authorizes the Secretary of Commerce to implement the binding recommendations of the 

International Commission for the Conservation of Atlantic Tunas (ICCAT). The authority to 

manage the U.S. Atlantic tuna fisheries is delegated to the National Marine Fisheries Service 

(NMFS), Highly Migratory Species (HMS) Management Division (NMFS 2013).  

Before this action, tunas, swordfish, and sharks were managed under the 1999 Fishery 

Management Plan (FMP) for Atlantic Tunas, Swordfish, and Sharks (and its 2003 amendment) 

and billfish were managed under the 1988 Atlantic Billfish FMP (and its 1999 amendment). 

This final HMS FMP combines the management of all Atlantic HMS into one FMP, and 

combines and simplifies the objectives of the previous FMPs (NMFS 2006). 

Under the Magnuson-Stevens Act and the ATCA, all owners/operators of vessels 

(commercial, charter/headboat, or recreational) fishing for regulated Atlantic tunas in the 

management area must obtain an Atlantic tunas or Atlantic HMS vessel permit. Atlantic tuna 

permits are issued in five commercial categories: General, Harpoon, Purse Seine, Longline, and 

Trap. Atlantic HMS permits are issued in two categories: Recreational Angling and 

Charter/Headboat. Only one permit category may be assigned to a vessel, and that permit 

category cannot be changed after 10 days of issuance (NMFS 2013). 

Tunas subject to regulation under these laws are Atlantic bluefin tuna (BFT) (Thunnus 

thynnus), as well as “BAYS” tunas, i.e., bigeye tuna (BET) (Thunnus obesus), albacore tuna 

(ALB) (Thunnus alalunga), yellowfin tuna (YFT) (Thunnus albacares), and skipjack tuna (SKJ) 

(Katsuwonus pelamis). These regulations apply in all waters of the Atlantic Ocean, including the 

Gulf of Mexico and Caribbean Sea (NMFS 2013). 

The adjusted quota for the 2013 fishing year (January 1- December 31) was 894.9 metric 

tons (mt). The Reserve category quota, to be used for inseason adjustments, fishery research, and 

other domestic management objectives, is 23.1 mt.  

 

Table 5-2: NMFS Quotas by Category, 2013 
mt mt mt 

General 435.1 Purse Seine 171.8 Longline 46 

Harpoon 36 Angling 182  Trap 0.9 

 

While persons aboard a vessel with an HMS Charter/Headboat permit are fishing for or 

are in possession of Atlantic HMS, the vessel operator must have a valid Merchant Marine 

License or Uninspected Passenger Vessel License, issued by the U.S. Coast Guard (NMFS 

2013).  

 All fish dealers purchasing regulated Atlantic tunas from vessels holding an Atlantic 

tunas permit or an Atlantic HMS vessel permit must obtain an Atlantic tunas dealer permit. An 

International Trade Permit is required for the international trade of fresh or frozen Atlantic or 

Pacific bluefin tuna, southern bluefin tuna, swordfish, and/or frozen bigeye tuna (NMFS 2013). 

Since the passing of the Billfish Conservation Act in October 2012, it is illegal to sell the meat of 

marlin, sailfish, and spearfish in the United States. 

 Atlantic tunas may be sold only by fishermen permitted in commercial categories and 

only to permitted dealers. Atlantic tunas taken aboard angling category vessels may not be sold 

(NMFS 2013). 
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As far as recreational fisheries are concerned, NMFS classifies Atlantic HMS 

tournaments as “fishing competitions in which participants must register, or otherwise enter, or 

in which prizes or awards are offered for catching or landing” (HMS Recreational Compliance 

Guide 2013). This includes fishing tournaments where the target species is not an Atlantic HMS, 

but where participants receive points, prizes, or awards for catching Atlantic HMS. By NMFS 

regulations, tournaments can only take place in ports within Atlantic or Gulf of Mexico coastal 

states, or in the U.S. Virgin Islands and Puerto Rico (HMS Recreational Compliance Guide 

2013). In addition, tournament operators are required to register their tournament with NOAA 

Fisheries at least four weeks prior to the start of the tournament (HMS Recreational Compliance 

Guide 2013). 

NOAA Fisheries will notify tournament operators if their tournament is selected for catch 

reporting. All billfish tournaments are selected for reporting. NMFS requires participants to 

report their Atlantic HMS tournament catch by completing a reporting form that must be 

submitted within 7 days after the tournament has ended (HMS Recreational Compliance Guide 

2013). 

To participate in a registered Atlantic HMS tournament, the vessel owner must have one 

of the following permits:  

1. HMS Angling,  

2. HMS Charter/Headboat, or  

3. Atlantic Tunas General category permit
1
, or  

4. Swordfish General Commercial
2
 (HMS Recreational Compliance Guide 2013). 

 

Anglers fishing from Atlantic HMS permitted vessels and participating in Atlantic billfish 

tournaments must use only non-offset circle hooks when deploying natural bait or natural 

bait/artificial lure combinations. A billfish tournament is defined as any fishing tournament that 

awards points or prizes for billfish, even if billfish are not the main species targeted in the 

tournament. Billfish tournament anglers may deploy “J”-hooks only if they are fishing with 

artificial lures. NOAA Fisheries encourages the use of circle hooks by non-tournament anglers to 

reduce post-release mortality of Atlantic billfish (HMS Recreational Compliance Guide 2013). 

For the NMFS Law Enforcement Offices, their locations, and their contact information, see 5.2.1 

of the Appendix. 

 

5.2.3 The Bahamas 
 

                                                 
1
 Atlantic Tunas General category permit holders may fish for billfish, swordfish, and sharks only if the vessel 

owner has registered for, has paid an entry fee to, and is fishing under the rules of a registered Atlantic HMS 

tournament. When fishing in a registered Atlantic HMS tournament, Atlantic Tunas General category permit holders 

must comply with HMS Angling category regulations for swordfish, sharks, and billfish, and with General category 

regulations for Atlantic tunas (i.e., General category permit holders may not fish for or land bluefin tuna <73” CFL 

under any circumstances) (HMS Recreational Compliance Guide 2013). 
2
 Swordfish General Commercial permit holders may fish recreationally for billfish, tunas, and sharks only if the 

vessel owner has registered for, has paid an entry fee to, and is fishing under the rules of a registered Atlantic HMS 

tournament. When fishing in a registered Atlantic HMS tournament, Swordfish General Commercial permit holders 

must comply with HMS Angling category regulations for tunas, sharks, and billfish, and with Swordfish General 

Commercial regulations for swordfish (i.e., swordfish regional retention limits) (HMS Recreational Compliance 

Guide 2013). 
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In the Bahamas, “sportfishing” is defined as foreign fishing within the exclusive fishery zone for 

sporting purposes or purposes other than commercial (DOMA 2008). According to Part X of the 

2007 Amendment to the Bahamas’s Fisheries Regulations, those who wish to host or participate 

in sportfishing tournaments must obtain/pay for a permit from the Minister of Agriculture 

(DOMR 2008). In addition, one cannot sell or attempt to sell fishery products derived from 

sportfishing within the Bahamas. In sportfishing, the law further explains, the following rules 

apply: 

a) A person shall fish by the traditional method of angling with a hook or lure attached to a 

line held in the hand or attached to a pole, rod, or reel; 

b) A person, unless authorized by the respective permit, shall not use a spear, a fish trap, or 

a net other than a landing net; 

c) Each vessel shall not use more than 6 rods or reels unless the operator is in possession of 

a permit authorizing the use of more rods or reels; 

d) Any migratory fishing resource (such as Kingfish, Dolphin, Tuna, or Wahoo) that is 

caught shall not in total exceed eighteen fish aboard the vessel at any time; 

e) Any billfish (such as Marlins, Sailfish, or Swordfish) caught shall be returned to the sea 

unharmed except when landed under the terms of an approved sportfishing event or 

tournament; and 

f) No vessel shall have on board at any time: 

a. Turtle 

b. Conchs, exceeding six; 

c. Crawfish, exceeding ten; or 

d. Other demersal fishery resources exceeding sixty pounds or twenty fish 

The above laws apply to Bahamians as well as foreigners; fishery inspectors can board and 

inspect vessels engaged in sportfishing at any time (DOMR 2008). 

 In 1992, the Bahamas had a fleet of 305 boats that ranged in length from 20 to 90ft (6-

27m). In 1995, it was estimated that there were 4,000 small boats and vessels in addition to the 

registered boats that were 11 to 100 ft. Furthermore, approximately 9,300 people are employed 

full-time as fishermen and 12,000 fishermen are employed part-time. Many of the fishermen use 

hand lines and fish traps as their main types of fishing gear (Project Global 2007). 

 Many of the commercial fishing operations fish inside the 200 mile zone that is reserved 

for Bahamians (Villegas 1992). In particular, the main fishing areas for the licensed commercial 

fishing vessels landing at Nassau are Berry Island and South Andros, where more than half of the 

recorded effort exerted takes place. Sport fishermen tend to prefer locations like Cat Cay, Abaco, 

and Berry Islands (Project Global 2007). 

5.2.4 Jamaica 
 

The regulation of Jamaica’s fisheries falls under the jurisdiction of the Ministry of Agriculture. 

While Jamaica currently lacks billfish-specific laws, the country does possess policies that are 

relevant to HMS management and that apply to its growing recreational fishery. The earliest 

such law is the Fishing Industry Act of 1975 (FIA), which set the framework for managing 

commercial fishing in Jamaican waters. Under the FIA, the following rules were put in place: 

 

1. Prohibition of fishing without a license. 

2. Appointment of Licensing Authority and assistants. 

3. Certain categories of fishermen can be licensed. 
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4. Matters to be considered on application for license. 

5. Identification of licensed fishermen. 

6. Registration and Licensing of Boats 

7. Boats used for fishing to be registered and licensed. 

8. Application for registration of a fishing boat and particulars thereof 

9. Registration of fishing boats to be kept 

10. Registered fishing boat to be licensed. 

11. Change of ownership of fishing boat otherwise than by death. 

12. Change of ownership of fishing boat on death of owner. 

13. Procedure where fishing boat is lost, destroyed, or left permanently un-

serviceable. 

14. Refusal, cancellation or suspension of license. 

15. Right of appeal against refusal, cancellation, or suspension of licenses 

16. Procedures on loss of license. 

17. Minister may declare fish sanctuary. 

18. Minister may declare closed season. 

19. Fishery Inspectors may enter boats, examine licenses, etc. 

20. Fishery Inspectors may seize equipment being used illegally. 

21. Penalties for removing fish-pot, etc., of another fisherman. 

22. Penalties for landing and sale of illegally caught fish (MOA 1975) 

 

In 2012, the FIA was amended to include “special fishery conservation areas” and protections 

against alien invasive species (MOA 2012). 

 

5.3 Results of the Matrix Comparison 
 

The Matrix Comparison (see Appendices 2 and 3) found that, on a basic level, the United States 

is the leader in HMS policy: 

Table 5-3: Major Categories of an HMS Policy Addressed in Fisheries Management 
Plans and Policies 
  A B C 

Element of HMS Policy United States The Bahamas Jamaica 

Administrative Structure Yes Yes Yes 

Policy and Planning Yes Yes Yes 

Scientific Data in management 

Decisions 

Yes Yes Yes 

Management of Bycatch Yes None None 

Compliance and Enforcement Yes Yes None 

Education and Outreach Yes Yes None 

Billfish-Specific Laws Yes Yes None 
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Figure 5-17: Percent of subcategories addressed in each major category of HMS 
Policy 

 

Only the United States met all 7 fundamental criteria of HMS policy, addressing all but 3 

of the 76 subcategories. The Bahamas addressed 6 of the 7 criteria, matching the United States in 

education and outreach but falling short in the other subcategories. Jamaica supported only 3 of 

the 7 criteria, scoring highest in administrative structure. 

In the United States, HMS are overseen by NOAA and NMFS, which intervene in the 

areas of management, enforcement, and rulemaking in national waters. The Ministry of 

Agriculture and the Department of Natural Resources monitors Bahamian HMS in the same 

manner. In Jamaica, this role is fulfilled by the Ministry of Agriculture. 

Because the United States is, on paper at least, a democratic republic and the Bahamas 

and Jamaica are constitutional monarchies, the three countries have different procedures for 

passing and amending fisheries laws (see Row 9). 

On the policy and planning front, the three countries are also fundamentally similar. 

Rows 10 through 15 of the Matrix yielded nearly-identical answers. However, Jamaica needs its 

fisheries goals, principles, and strategies to better reflect the long-term conservation of its fish 

stocks (Row 11-C). Additionally, in all three countries, the fishery management plan has legal 

force. 

Science and data play a pivotal role in management decisions in the three countries, 

evident by the nearly-identical answers in Rows 16 through 20 (where information was 

available). 
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Despite their similarities, only the United States implemented and enforced measures to 

limit bycatch (Rows 21 through 24). 

On the compliance front (Rows 25 through 36), the three countries yielded similar 

answers to the questionnaire. The United States, the Bahamas, and Jamaica possess the 

mechanisms necessary for enforcing compliance within their respective national regulatory 

frameworks (Row 25), as well as the legal authority for inspectors to board suspicious or law-

breaking vessels (Rows 27 through 30). There are penalties for violators of these laws in all three 

of these countries (Rows 32 through 35) that range from fines to prison time to the suspension of 

fishing privileges. 

On the education and outreach level (Rows 37 through 42), only the United States had 

education programs in place for its fishermen. 

As far as recreational fisheries are concerned (Rows 43 through 45), only Jamaica tested 

negative in the topics addressed. As Jamaica’s recreational fishing scene continues to swell in 

popularity, the Jamaican government will eventually (sooner rather than later) find it necessary 

to fill the gaps that currently exist in its recreational fishery framework. 

6.0 Discussion 
 

Populations of HMS and other top predators have been declining worldwide (Myers and Worm 

2003, Baum et al. 2003). While several shark and tuna species are currently listed by the IUCN 

as endangered, threatened, or near-threatened, the status of billfish other than swordfish is less-

known. For the Atlantic sailfish, no population surveys have been conducted to date. On the 

other hand, the IUCN listed the Atlantic blue marlin and the white marlin as Vulnerable to 

extinction. In those reports, Collette et al. listed commercial bycatch and poor fisheries 

management as primary threats to the aforementioned species. 

Billfish are unique as HMS because they support immense recreational fisheries in the 

Caribbean. The United States, the Bahamas, and Jamaica share a large proportion of the 

Caribbean’s billfish encounters (see the figures in Section 5.1), but differ greatly in the ways that 

their governments manage billfish stocks. 

This study surveys the literature to describe those differences in detail. Table 5-4 

describes the initial results of the demographic, economic, and geographic comparison. 
 

Table 5-4: Important Demographic and Geographic Facts. 
Demographic/Geographic 

Element 

The United States The Bahamas Jamaica 

Area (km²) 9,826,675 13,878 10,990 

Coastline (km) 19,924 3,542 1,022 

Exclusive Economic Zone 

(EEZ) 

3-9 nm Up to 125 nm Up to 125 nm 

Population (Census Year) 317,000,000 (2013 

est.) 

353,658 (2010) 2,527,700 

(1996) 

Population Growth Rate 0.90% 0.93% 1% 

Population Density 34.2 persons per 

km² 

23.27 persons per km² 230 persons per 

km² 
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Labor Force 200,661,000 184,000 1,149,400 

Gross Domestic Product 

(GDP in $US) 

$16.724 trillion 

(2013) 

$11.05 billion (2012) $ 5.8 billion 

(1996) 

Fishery GDP $31.5 billion 

(0.19% of GDP) 

$552.5 million (5% of 

GDP) 

$406 million 

(7%  of GDP) 

 

 This study relied heavily on TBF’s catch database to analyze 12,537 highly migratory 

fish encounters from 1990 to 2013. These encounters were gridded on topographic maps to show 

their geographic distribution in the Caribbean Sea. GIS surveys yielded tremendous numbers of 

billfish encounters off the coast of Florida, with the Bahamas trailing only slightly in prevalence.  

In the United States and the Bahamas, where there is the greatest number of HMS 

encounters, there also seems to be the greatest level of regulation. Jamaica, which has no HMS 

laws, has the fewest number of reported encounters. 

It is important to note that the number of encounters does not necessarily correlate to the 

population of billfish in the area. The encounter figures are probably directly related to the 

unparalleled success of TBF’s tagging program. However, the large number of HMS encounters 

and reporting in the United States is most likely the result of the education and outreach 

programs in the country’s fisheries management plans. There seems to be a stronger participation 

among US recreational anglers in the TBF program as evidenced by the higher number of 

encounters found in the TBF database. These data help in understanding the distribution of 

billfish within the boundaries of the United States and in determining its habitat. This in turn can 

assist in developing efficient policies for the protection of the species 

7.0 Conclusions, Limitations, and Recommendations 
 

In the objectives, I stated that this analysis could be used to apply the HMS policies of one 

country as a standardized model for the entire Caribbean region. After finishing this report, I 

have realized that such a lofty prospect is not possible at this time. However, I have determined 

through the Matrix of Variables which policy aspects are necessary for reaching this goal in a 

future project. 

 To date, only the United States has a comprehensive policy infrastructure in place for 

protecting its highly migratory species. For at least two decades, the United States has actively 

demonstrated an interest to protect these commercially and ecologically valuable fish from 

human threats. The most important efforts include the Magnuson-Stevens Act, the Atlantic 

Tunas Convention Act, and the Billfish Conservation Act because they seek to limit the harvest 

and trade of billfish and tuna through a national fishery management plan, which is enforced by 

the Coast Guard and the NMFS. Such levels of regulation and enforcement do not exist outside 

the United States. For this reason, it should be the goal of international HMS conservation efforts 

to match the American policy framework where it is applicable, and to tailor it where it is not. 

 The Bahamas and Jamaica possess all of the tools – the legislation, the funding, and the 

enforcement – necessary to create similar frameworks, but require political will to institute the 

desired policy changes. The Bahamas, with its history of community involvement and billfish-

specific laws, is in a prime position to achieve sustainability in the commercial and recreational 

HMS fisheries. Jamaica, which lacks that level of community involvement, could greatly benefit 

from fishery education programs that make conservation a personally relevant issue. 
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 The scope of this project was severely limited by time constraints. I would recommend 

that similar projects include interviews with the relevant government officials of the United 

States, the Bahamas, and Jamaica, for these testimonies would underscore the importance of 

human perception and social responsibility in fisheries management. Additionally, future 

research must include the entire region as a study area. Comparing the HMS policies of the 29 

Caribbean countries would demonstrate that their needs as individual nations are interconnected 

and interdependent. The world’s ecosystems and oceans are intertwined, as are we because we 

depend on the sea for sustenance. Thus, the responsibility falls on us to protect them. 
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9.0 Appendices 

Appendix 1: NMFS Law Enforcement Offices 
  (HMS Recreational Compliance Guide 2013) 

 
 

 Appendix 2: The Matrix of Variables (Yes-No) 
  A B C 

 Element of HMS Policy United States The Bahamas Jamaica 

1 Funding Yes Yes Yes 

2 Boundaries None None None 

3 Enforcement Yes Yes Yes 

4 Community Involvement Yes Yes None 

5 Billfish-Specific Laws Yes Yes None 

 Administrative 

Structure 

      

6   What government agency 

or subdivision is the 

primary agency 

responsible for regulating 

highly migratory species 

fisheries within the state? 

National Oceanic 

and Atmospheric 

Administration 

(NOAA)/National 

Marine Fisheries 

Service (NMFS) 

Ministry of Agriculture 

and Marine 

Resources/Department 

of Marine Resources 

(www.bahamas.gov.bs) 

Ministry of 

Agriculture 
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7   What is extent of agency 

authority (management, 

enforcement, 

rulemaking)? 

Management, 

Enforcement, and 

Rulemaking 

Management, 

Enforcement, and 

Rulemaking 

Management, 

Enforcement, 

and 

Rulemaking 

8   Does more than one 

agency have responsibility 

for some aspect of HMS 

fisheries management? 

Yes No No 

9   What is the process for 

amending, changing, or 

creating fisheries laws, 

regulations and 

management plans?  

When a senator or 

a representative 

introduces a bill, 

he or she sends it 

to the clerk of his 

house, who gives 

it a number and 

title. This is 

the first 

reading, and the 

bill is referred to 

the proper 

committee. The 

committee may 

decide the bill is 

unwise or 

unnecessary and 

table it, thus 

killing it at once. 

Or it may decide 

the bill is 

worthwhile and 

hold hearings to 

listen to facts and 

opinions presented 

by experts and 

other interested 

persons. After 

members of the 

committee have 

debated the bill 

and perhaps 

offered 

amendments, a 

vote is taken; and 

if the vote is 

favorable, the bill 

is sent back to the 

A Minister of the 

Government usually 

introduces a Bill into 

Parliament but any 

Parliamentarian may 

introduce a Bill into 

Parliament. Then, a 

Bill must be passed by 

the House of Assembly 

and Senate and must be 

assented to by the 

Governor-General 

before it becomes a 

law. Once in 

Parliament, the Bill 

undergoes four stages 

of review. 

Jamaica is a 

constitutional 

monarchy and a 

parliamentary 

democracy 

based on the 

Westminster 

model, with a 

functional two- 

party system. 

Under this 

system of 

government, 

the prime 

minister and his 

cabinet are 

responsible to 

the legislature, 

and universal 

suffrage exists 

for citizens 

over the age of 

eighteen. The 

clauses of the 

1962 

Constitution, 

which consists 

of 138 articles 

in 10 chapters, 

may be 

amended by 

majorities of 

two-thirds in 

both houses of 

Parliament or, 

if the Senate 

does not 

concur, with the 
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floor of the house. 

For more 

(including a flow 

chart), go to the 

Secretary of 

State's website. 

approval of a 

special majority 

of the electorate 

voting in 

referendum. 

 Policy and Planning       

10   Are there stated 

overarching policy goals, 

principles, or strategies on 

which the fisheries 

management laws, 

regulations and plans are 

based? 

Yes Yes No 

11   Do fisheries goals, 

principles or strategies 

reflect the long-term 

conservation of fish 

stocks? 

Yes Yes; Done through 

licenses and Acts of 

Governor-General (Ch. 

244 9(4)(a) 

and Ch. 244 10(1) 

No 

12   Is there a fisheries 

management planning 

framework?  

Yes Yes Yes 
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13   What role does the 

fishery management plan 

(goals, principles, or 

strategies) play in the 

regulatory process (e.g. 

does it have legal force)? 

The fisheries 

management plan 

(FMP) is the basis 

for fishery-related 

laws. Fishery 

management plans 

are required to 

quantify the 

necessity for legal 

action in 

Congress. From 

the legal side, 

scientific 

committees review 

the regulations 

based on the most 

pertinent scientific 

data. Once put in 

place, the fisheries 

management plans 

have legal force 

and can affect the 

local, state, or 

national levels. 

The fisheries 

management plan is the 

basis for the Governor-

General's decisions to 

change the fisheries 

policies of the 

Bahamas (with 

Parliamentary 

approval), taking into 

account the adherence 

to Maximum 

Sustainable Yield 

(MSY) and the needs 

of the country's fishing 

communities. 

The fisheries 

management 

plan serves as 

the rationale for 

conservation of 

fish stocks in 

Jamaica. The 

FMP has legal 

force. 

14   Are there fisheries 

management councils (or 

other similar decision 

making bodies) that set 

fisheries policies and 

regulations? 

Yes No No 

15   Are stakeholders 

involved in the 

development and 

implementation of 

fisheries policy? 

Yes in some states 

like Alaska; no in 

other states 

No No 

 The Role of Science and 

Data in Management 

Decisions 

      

16   Does the law require that 

fisheries policy and 

management decisions are 

based on (informed by) the 

best scientific evidence 

available? 

Yes Yes (Ch. 244 19(a)(ii)) Yes 
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17   Does the fisheries 

management law and 

policy framework promote 

the use of science and 

research results as a basis 

for setting management 

objectives, reference 

points and performance 

criteria? 

Yes Yes Yes 

18   Is scientific information 

used to determine stock-

specific reference points 

and the action to be taken 

if they are not met? 

Yes No information 

available 

No information 

available 

19   Are management 

decisions / actions based 

on legally or 

administratively required 

stock assessments? 

Yes No No 

20   Does the State’s fisheries 

law or management policy 

reference the 

precautionary principle in 

setting fisheries 

management objectives? 

Yes No information 

available 

No information 

available 

 Management of Bycatch, 

Discards and Non-target 

Species: 

      

21   Do regulations or 

policies seek to minimize 

bycatch and other impacts 

to non-target species? 

Yes No No 

22   Are fishing gear, 

methods, and practices 

required to be sufficiently 

selective? 

Yes, but not in all 

American fisheries 

No No 

23   Are technical measures 

being implemented to 

minimize waste, discards 

and bycatch? 

Yes No No 

24   Do regulations or 

policies seek to:  

   

A Discourage, phase out or 

replace unsustainable 

fishing gear methods and 

practices; and  

Yes No No 
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B Promote the development 

and implementation of 

technology and methods to 

minimize discards and 

increase survival rates of 

discarded target and non-

target species? 

Yes, but not in all 

American fisheries 

No No 

 Monitoring Control 

Compliance and 

Enforcement 

      

25   Does the regulatory 

framework have 

mechanisms for 

enforcement and 

compliance? 

Yes Yes Yes 

26   Which government 

agency or subdivision is 

responsible for 

compliance and 

enforcement of fisheries 

laws and regulations? 

National Marine 

Fisheries Service 

(NMFS) 

Department of Marine 

Resources 

Ministry of 

Agriculture 

27   What mechanisms are in 

place for enforcement, 

surveillance, monitoring, 

and controlling fishing 

activities to ensure 

compliance with fisheries 

management measures, 

laws and regulations? 

There is a 

prototype 

Electronic 

Monitoring 

System (EMS) run 

by the 

Environmental 

Defense Fund and 

an observer 

program run by 

NOAA. There is 

also a Vessel 

Monitoring 

System (VMS) 

and an 

enforcement 

system that relies 

on the U.S. Coast 

Guard. 

The Department of 

Marine Resources has 

hired inspectors that 

monitor compliance. 

(Ch. 244 -14) 

Vessel 

registration and 

permits are 

required to 

enter certain 

fisheries. The 

MOA oversees 

compliance 

with the 

fisheries laws. 
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28   What is the extent of the 

authority of enforcement 

officials? 

Enforcement 

officials can board 

vessels and arrest 

people who violate 

the fisheries laws. 

The penalties 

range from 

monetary fines to 

prison time 

A fisheries inspector 

may at any time stop, 

go on board and search 

any fishing vessel 

within the exclusive 

fishery zone, and if he 

has reason to suspect 

that any person on 

board such vessel has 

contravened any of the 

provisions of this Act 

or of any regulations 

made thereunder, he 

may without summons, 

warrant or other 

process seize the vessel 

and detain it and any 

person found on board 

Enforcement 

officials can 

board vessels 

and arrest 

people who 

violate the 

fisheries laws. 

The penalties 

range from 

monetary fines 

to prison time. 

29 Do enforcement officials 

have the authority to 

board and inspect fishing 

vessels? 

Yes Yes Yes 

 §  Under what conditions?    

30 Do they have the authority 

to arrest suspected 

offenders? 

Yes Yes Yes 

31   Are there any programs 

for monitoring fishing 

activities like observers 

(at landing sites or on 

vessels)? 

Yes No No 

32   What are the potential 

penalties for violations of 

fisheries laws and 

regulations? 

The penalties 

range from 

monetary fines to 

prison time 

The penalties range 

from monetary fines to 

prison time 

The penalties 

range from 

monetary fines 

to prison time 

33   Do fisheries laws and 

regulations allow for 

authorizations (fishing 

permits licenses etc…) to 

be refused, withdrawn, or 

suspended on violation of 

fisheries laws and 

regulations? 

Yes Yes No 

34   Can the government 

seize vessels or other 

equipment used in 

Yes Yes Yes 
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connection with a 

violation of fisheries laws 

or regulations?   

35   Can offenders be 

deprived of benefits 

derived from illegal 

activities?   

Yes Yes Yes 

36   Does the government 

work to ensure that 

fishermen comply with 

obligations re: collection 

and provision of data 

(reporting requirements)? 

Yes No Yes 

 Education and Outreach       

37   Are there any 

educational or outreach 

programs that encourage 

conservation of billfish or 

tuna through: 

Yes No No 

38   Responsible consumer 

practices;  

Yes No No 

39    General education; or Yes No No 

40    Promotion of awareness 

of responsible fishing 

practices.  

Yes No No 

41   Are there any 

educational, or outreach 

programs designed to 

inform fishermen about 

relevant fisheries laws and 

regulations as well as 

relevant international 

authorities? 

Yes Yes No 

42   Are there education and 

training programs 

designed to enhance the 

knowledge and skills of 

fishermen? 

Yes No information 

available 

No 

 Recreational Fisheries       

43   Are there any 

requirements or 

restrictions specific to 

recreational fisheries for 

billfish?  

Yes Yes, billfish are (Ch. 

244 Subsidiary Art. 10) 

No 
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44   Does the state recognize 

and regulate recreational 

fishing? To what extent?  

Yes Yes, for billfish, 

through allowable 

catch limits and catch-

and-release fishing 

(Ch. 244 Subsidiary 

Art. 10) 

No 

45   Is there any contact or 

interaction (that is 

required by regulation or 

legislation) between the 

state’s tourism department 

(recreational fishing is a 

matter of tourism) and the 

relevant fisheries 

management 

organization?  

Yes Yes No 

 Other       

46   Does the government 

subsidize commercial 

highly migratory species 

fisheries in any way? 

Yes No information 

available 

No information 

available 

47   Does the government 

dictate where fisheries 

products can be bought or 

sold? 

Yes Yes Yes 

 International 

Agreements 

      

48 Which relevant 

international or regional 

agreements is the state a 

party to? 

UNCLOS, CITES, 

ICCAT, CRFM, 

CARICOM, 

Cartagena 

Agreement 

Western Central 

Atlantic Fishery 

Commission 

(WCAFC); Caribbean 

Regional Fisheries 

Mechanism (CRFM); 

and United Nations 

Convention on the Law 

of the Sea (UNCLOS), 

ICCAT, CARICOM, 

Cartagena Agreement 

CITES, 

CARICOM, 

ICCAT, 

Cartagena 

Agreement 

 Limits on Fishing Effort, 

Entry, and Harvest of 

Billfish and Tuna 

      

49   Is there a maximum 

number of fishermen 

allowed in the fishery? 

No No No 

50   Is there a maximum 

number of vessels allowed 

Yes No No 
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in the fishery? 

51   Is there a maximum 

number of days that can 

be spent fishing? 

Yes No No 

52   Who is allowed to 

participate in the fishery 

(Commercial, Artisanal, 

Subsistence, 

Recreational)? 

Recreational Artisanal, Subsistence, 

Recreational 

Everyone 

53   Do regulations 

distinguish between large 

industrial commercial 

fleets and smaller local 

commercial fleets (distant 

water fleets)? 

Yes Yes No 

54   Are fishermen required 

to obtain a general fishing 

permit? 

Yes Yes No 

55   Are fishermen targeting 

billfish or tuna required to 

obtain a (species specific 

or HMS specific) permit? 

Yes No No 

56   Do the permitting 

regulations distinguish 

between commercial, 

industrial, artisanal, 

subsistence, and 

recreational fishing in 

terms of the permits that 

participants in the fishery 

are required to obtain?  

Yes Yes No 

57   Are vessel permits 

required? 

Yes Yes No 

58   Are operational permits 

required? 

Yes No information 

available 

No 

59   Are fishermen required 

to have a license (or 

permit) in order to sell to 

billfish or tuna to 

distributors, or consumers 

(any similar to a saltwater 

products license)? 

Yes Yes No 
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60   What type of fishing gear 

methods and practices are 

allowed, required, or 

prohibited (hand line, long 

line, purse seine etc…)? 

Only Hand Line is 

allowed, with the 

exception of long 

line for swordfish 

Restrictions only for 

long line 

No 

61   Are there any gear 

restrictions or 

specifications (hook type, 

number of hooks, number 

of buoys, soak time 

etc…)? 

Yes No No 

62   Are there any laws or 

regulations regarding the 

use of fish aggregating 

devices? 

Yes No information 

available 

No 

63   Are there any vessel 

restrictions (length, 

engine size, etc…)? 

Yes Yes No 

64   Is catch (harvest) of 

billfish or tuna limited in 

any way? 

Yes Yes No 

65   Does the state set a total 

allowable catch? 

Yes Yes No 

66   Does the state use quotas 

or individual transferable 

quotas? 

No No No 

67   Are there daily catch 

limits (per trip or per 

boat) for billfish or tuna?  

Yes No No 

68   Are there size limits for 

any species of billfish or 

tuna? 

Yes No No 

69   Are there mandatory 

catch and release policies 

for billfish? 

Yes Yes No 

70   Have closed seasons, 

areas and zones (reserves 

or marine protected 

areas) been established 

relating to billfish or tuna 

fisheries?  

Yes No, but they have been 

established for other 

species 

No 

71   Are closed seasons areas 

and zones designed to 

protect juveniles, 

spawning aggregations or 

other critical habitat of 

No No No 
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billfish and tuna (whether 

they are target species or 

non-target species)? 

72   Do the regulations 

distinguish between the 

different types of 

fishermen (commercial, 

recreational etc…) in 

terms of the requirements 

that are 

imposed(permitting 

requirements, size or 

catch limits, gear 

requirements, closed 

areas, seasons etc…)? 

Yes Permit Requirements - 

Yes; For the others - 

No 

No 

 

 

  

Appendix 3: The Quantitative Matrix of Variables 
    A B C 

  Element of HMS Policy United 

States 

The Bahamas Jamaica 

1 Funding 1 1 1 

2 Boundaries 1 0 0 

3 Enforcement 1 1 1 

4 Community Involvement 1 1 0 

5 Billfish-Specific Laws 1 1 0 

  Administrative Structure       

6   What government agency or subdivision 

is the primary agency responsible for 

regulating highly migratory species 

fisheries within the state? 

1 1 1 

7   What is extent of agency authority 

(management, enforcement, 

rulemaking)? 

1 1 1 

8   Does more than one agency have 

responsibility for some aspect of HMS 

fisheries management? 

1 0 0 

9   What is the process for amending, 

changing, or creating fisheries laws, 

regulations and management plans?  

1 1 1 
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1 

Percent   100 60 60 

  Policy and Planning       

10   Are there stated overarching policy 

goals, principles, or strategies on which 

the fisheries management laws, 

regulations and plans are based? 

1 1 0 

11   Do fisheries goals, principles or 

strategies reflect the long-term 

conservation of fish stocks? 

1 1 0 

1 

12   Is there a fisheries management 

planning framework?  

1 1 1 

13   What role does the fishery management 

plan (goals, principles, or strategies) 

play in the regulatory process (e.g. does 

it have legal force)? 

1 1 1 

14   Are there fisheries management 

councils (or other similar decision 

making bodies) that set fisheries policies 

and regulations? 

1 0 0 

15   Are stakeholders involved in the 

development and implementation of 

fisheries policy? 

1 0 0 

Percent   100 83.33333333 33.33333333 

  The Role of Science and Data in 

Management Decisions 

      

16   Does the law require that fisheries 

policy and management decisions are 

based on (informed by) the best scientific 

evidence available? 

1 1 1 

17   Does the fisheries management law and 

policy framework promote the use of 

science and research results as a basis 

for setting management objectives, 

reference points and performance 

criteria? 

1 1 1 

18   Is scientific information used to determi 

stock-specific reference points and the 

action to be taken if they are 0t met? 

1 0 0 

19   Are management decisions / actions 

based on legally or administratively 

required stock assessments? 

1 0 0 
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20   Does the State’s fisheries law or 

management policy reference the 

precautionary principle in setting 

fisheries management objectives? 

1 0 0 

    100 40 40 

  Management of Bycatch, Discards and 

Non-target Species: 

      

21   Do regulations or policies seek to 

minimize bycatch and other impacts to 

non-target species? 

1 0 0 

22   Are fishing gear, methods, and practices 

required to be sufficiently selective? 

1 0 0 

23   Are technical measures being 

implemented to minimize waste, discards 

and bycatch? 

1 0 0 

24   Do regulations or policies seek to:        

A Discourage, phase out or replace 

unsustainable fishing gear methods and 

practices; and  

1 0 0 

B Promote the development and 

implementation of tech0logy and methods 

to minimize discards and increase 

survival rates of discarded target and 0n-

target species? 

1 0 0 

Percent   100 0 0 

  Monitoring Control Compliance and 

Enforcement 

      

25   Does the regulatory framework have 

mechanisms for enforcement and 

compliance? 

1 1 1 

26   Which government agency or 

subdivision is responsible for compliance 

and enforcement of fisheries laws and 

regulations? 

1 1 1 

27   What mechanisms are in place for 

enforcement, surveillance, monitoring, 

and controlling fishing activities to 

ensure compliance with fisheries 

management measures, laws and 

regulations? 

1 1 1 

28   What is the extent of the authority of 

enforcement officials? 

1 1 1 
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29 Do enforcement officials have the 

authority to board and inspect fishing 

vessels? 

1 1 1 

  §  Under what conditions?       

30 Do they have the authority to arrest 

suspected offenders? 

1 1 1 

31   Are there any programs for monitoring 

fishing activities like observers (at 

landing sites or on vessels)? 

1 0 0 

32   What are the potential penalties for 

violations of fisheries laws and 

regulations? 

1 1 1 

33   Do fisheries laws and regulations allow 

for authorizations (fishing permits 

licenses etc…) to be refused, withdrawn, 

or suspended on violation of fisheries 

laws and regulations? 

1 1 0 

34   Can the government seize vessels or 

other equipment used in conviction with 

a violation of fisheries laws or 

regulations?   

1 1 1 

35   Can offenders be deprived of befits 

derived from illegal activities?   

1 1 1 

36   Does the government work to ensure 

that fishermen comply with obligations 

re: collection and provision of data 

(reporting requirements)? 

1 0 1 

Percent   100 83.33333333 83.33333333 

  Education and Outreach       

37   Are there any educational or outreach 

programs that encourage conservation of 

billfish or tuna through: 

1 0 0 

38   Responsible consumer practices;  1 0 0 

39    General education; or 1 0 0 

40    Promotion of awareness of responsible 

fishing practices.  

1 0 0 

41   Are there any educational, or outreach 

programs designed to inform fishermen 

about relevant fisheries laws and 

regulations as well as relevant 

1 1 0 
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international authorities? 

42   Are there education and training 

programs designed to enhance the 

knowledge and skills of fishermen? 

1 0 0 

    100 16.66666667 0 

  Recreational Fisheries       

43   Are there any requirements or 

restrictions specific to recreational 

fisheries for billfish?  

1 1 0 

44   Does the state recognize and regulate 

recreational fishing? To what extent?  

1 1 0 

45   Is there any contact or interaction (that 

is required by regulation or legislation) 

between the state’s tourism department 

(recreational fishing is a matter of 

tourism) and the relevant fisheries 

management organization?  

1 1 0 

Percent    100 100 0 

  Other       

46   Does the government subsidize 

commercial highly migratory species 

fisheries in any way? 

1 0 0 

47   Does the government dictate where 

fisheries products can be bought or sold? 

1 1 1 

  International Agreements       

48 Which relevant international or regional 

agreements is the state a party to? 

1 1 1 

  Limits on Fishing Effort, Entry, and 

Harvest of Billfish and Tuna 

      

49   Is there a maximum number of 

fishermen allowed in the fishery? 

0 0 0 

50   Is there a maximum number of vessels 

allowed in the fishery? 

1 0 0 

51   Is there a maximum number of days that 

can be spent fishing? 

1 0 0 

52   Who is allowed to participate in the 

fishery (Commercial, Artisanal, 

Subsistence, Recreational)? 

1 1 1 
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53   Do regulations distinguish between 

large industrial commercial fleets and 

smaller local commercial fleets (distant 

water fleets)? 

1 1 0 

54   Are fishermen required to obtain a 

general fishing permit? 

1 1 0 

55   Are fishermen targeting billfish or tuna 

required to obtain a (species specific or 

HMS specific) permit? 

1 0 0 

56   Do the permitting regulations 

distinguish between commercial, 

industrial, artisanal, subsistence, and 

recreational fishing in terms of the 

permits that participants in the fishery 

are required to obtain?  

1 1 0 

57   Are vessel permits required? 1 1 0 

58   Are operational permits required? 1 0 0 

59   Are fishermen required to have a 

license (or permit) in order to sell to 

billfish or tuna to distributors, or 

consumers (any similar to a saltwater 

products license)? 

1 1 0 

60   What type of fishing gear methods and 

practices are allowed, required, or 

prohibited (hand li, long li, purse sei 

etc…)? 

1 1 0 

61   Are there any gear restrictions or 

specifications (hook type, number of 

hooks, number of buoys, soak time 

etc…)? 

1 0 0 

62   Are there any laws or regulations 

regarding the use of fish aggregating 

devices? 

1 0 0 

63   Are there any vessel restrictions (length, 

engine size, etc…)? 

1 1 0 

64   Is catch (harvest) of billfish or tuna 

limited in any way? 

1 1 0 

65   Does the state set a total allowable 

catch? 

1 1 0 

66   Does the state use quotas or individual 

transferable quotas? 

0 0 0 

67   Are there daily catch limits (per trip or 

per boat) for billfish or tuna?  

1 0 0 
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68   Are there size limits for any species of 

billfish or tuna? 

1 0 0 

69   Are there mandatory catch and release 

policies for billfish? 

1 1 0 

70   Have closed seasons, areas and zones 

(reserves or marine protected areas) been 

established relating to billfish or tuna 

fisheries?  

1 0 0 

71   Are closed seasons areas and zones 

designed to protect juveniles, spawning 

aggregations or other critical habitat of 

billfish and tuna (whether they are target 

species or non-target species)? 

0 0 0 

72   Do the regulations distinguish between 

the different types of fishermen 

(commercial, recreational etc…) in terms 

of the requirements that are imposed 

(permitting requirements, size or catch 

limits, gear requirements, closed areas, 

seasons etc…)? 

1 1 0 

73   Are there any requirements or 

restrictions specific to recreational 

fisheries for billfish?  

1 1 0 

74   Does the government subsidize 

commercial highly migratory species 

fisheries in any way? 

1 0 0 

75   Are there any educational or outreach 

programs that encourage conservation of 

billfish or tuna through: 

1 0 0 

76   Does more than one agency have 

responsibility for some aspect of HMS 

fisheries management? 

1 0 0 

Percent  89.28571429 46.42857143 3.571428571 

 


