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PREFACE

Disease Vector Ecology Profiles (DVEPs) summarize unclassified literature on medically important
arthropods, vertebrates and plants that may adversely affect troops in specific countries or regions
around the world. Primary emphasis is on the epidemiology of arthropod-borne diseases and the
bionomics and control of disease vectors. DVEPs have proved to be of significant value to
commanders, medical planners, preventive medicine personnel, and particularly medical entomologists.
These peopk use the information condensed in DVEPs to plan and implement prevention and control
measures to protect deployed forces from disease, injury, and annoyance caused by vector and pest
arthropods. Because the DVEP target audience is also responsible for protecting troops from
venomous animals and poisonous plants, as well as zoonotic diseases for which arthropod vectors are
unknown, limited material is provided on poisonous snakes, noxious plants, and rodent-borne diseases
such as hantavirus and leptospirosis.

In this document vector-borne diseases are presented in two groups: those with immediate impact on
military operations (incubation period < 15 days) and those with delayed impact on military operations
(incubation period > 15 days). For each disease, information is presented on military importance,
transmission cycle, vector profiles, and vector surveillance and suppression.

Additional information on venomous vertebrates and noxious plants is available in the Armed Forces
Medical Intelligence Center’s (AFMIC) Medical, Environmental, and Disease Intelligence, and
Countermeasures (MEDIC) CD-ROM.

Contingency Operations Assistance: The Armed Forces Pest Management Board (AFPMB) is
staffed with a Contingency Liaison Officer (CLO), who can help identify appropriate DoD personnel,
equipment, and supplies necessary for vector surveillance and control during contingencies. Contact
the CLO at Tel: (301) 295-8312, DSN:295-8312, or Fax: (301) 295-7473.

Defense Pest Manage ment Information Analysis Center (DPMIAC) Services: In addition to
providing DVEPs, DPMIAC publishes Technical Guides (TGs) and the Military Pest Management
Handbook (MPMH). DPMIAC can provide online literature searches of databases on pest
management, medical entomology, pest identification, pesticide toxicology, venomous snakes,
poisonous plants and other biomedical topics. Contact DPMIAC at Tel: (301) 295-7476, DSN:
295-7476, or Fax: (301) 295-7473. Additional hard copies or diskettes of this publication are also
available.

Other Sources of Information: The epidemiologies of arthropod-borne diseases are constantly
changing, especially in developing countries undergoing rapid growth, ecological change, and/or large
migrations of refugee populations resulting from civil strife. In addition, diseases are underreported in
developing countries with poor public health infrastructures. Therefore, DVEPs should be
supplemented with the most current information on public health and geographic medicine. Users may
obtain current disease risk assessments, additional information on parasitic and infectious diseases, and



other aspects of medical intelligence from the Armed Forces Medical Intelligence Center (AFMIC),
Fort Detrick, Frederick, MD 21701, Tel: (301) 619-7574, DSN: 343-7574.

Vector Risk Assessment Profiles (VECTRAPs) for most countries in the world can be obtained from
the Navy Preventive Medicine Information System (NAPMIS) by contacting the Navy Environmental
Health Center (NEHC) at Tel: (757) 762-5500, after hours at (757) 621-1967, DSN: 253-5500, or
Fax: (757) 444-3672. Information is also available from the Defense Environmental Network and

Information Exchange (DENIX). The homepage address is: <http://denix.army.mil/denix/denix. htm>.

Specimen Identification Services: Specimen identification services and taxonomic keys can be
obtaned from the Walter Reed Biosystematics Unit (WRBU), Museum Support Center, MRC-534,
Smithsonian Institution, Washington, DC 20560 USA; Tel: (301) 238-3165; Fax: (301) 238-3667;
e-mail: <wrbu@wrbu.siedu>; homepage: <http//wrbu.siedw>.

Emergency Procurement of Insect Repellents, Pesticides and Equipment: Deploying forces
often need pesticides and equipment on short notice. The Defense Logistics Agency (DLA) has
established the following Emergency Supply Operations Centers (ESOCs) to provide equipment and
supplies to deploying forces:

For insect repellents, pesticides and pesticide application equipment: Contact the
Defense Supply Center Richmond ESOC at Tel: (804) 279-4865, DSN: 695-4865. The
ESOC is staffed seven days a week/24 hours a day. Product Manager (804) 279-3995,
DSN: 695-3995.

For personal protection equipment (bednets, headnets, etc.) and respirators: Contact
the Defense Supply Center Philadelphia ESOC Customer Assistance Branch at Tel: (215)
737-3041/3042/3043, DSN: 444-3041/3042/3043.

Every effort is made to ensure the accuracy of the mformation contained in DVEPs. Individuals having
additional information, corrections, or suggestions, are encouraged to provide them to the Chief]
DPMIAC, Ammed Forces Pest Management Board, Forest Glen Section, Walter Reed Army Medical
Center, Washington, DC 20307-5001, Tel (301) 295-7476, DSN: 295-7476, or Fax: (301)
295-7482.

Acknowledgments: The mitial draft ofthis DVEP was prepared by Dr. John B. Gingrich, LTC USA
(retired), Dr. Harold J. Harlan, LTC USA (retired), Dr. Peter V. Perkins, COL USA (retired) and Dr.
James H. Trosper, CDR USN (retired). Subsequent technical reviews and recommendations were
provided by DPMIAC’s Dr. Richard G. Robbins and CDR George W. Schultz, USN. Additional
reviews were provided by COL Phillip G. Lawyer, USA, and Dr. Timothy H. Dickens, CDR USN
(retired), as well as by the personnel of the Armed Forces Medical Intelligence Center. The cover
design is the work of Mr. J. Rees Stevenson of DPMIAC. Experts were consulted for the taxonomic



accuracy of respective arthropod groups discussed in the DVEP. COL Phillip G. Lawyer (USUHS)
and Dr. Peter V. Perkins reviewed the sand flies. Dr. Roy McDiarmid, National Museum of Natural
History, reviewed the snakes. MAJ Scott A. Stockwell, 25™ Medical Unit Commander, Ft. Hood,
TX, reviewed the scorpions, and Mr. James Pecor ofthe U.S. Army Walter Reed Biosystematics Unit
reviewed the mosquitoes.
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EXECUTIVE SUMMARY
Caribbean Profile.

Geography. The Caribbean Islands are situated primarily within the tropics, between 10° and 26°
north latitude, and nearly all have a humid tropical climate. They extend in a large arc from the Yucatan
peninsula of Mexico and the Florida peninsula to the northeastern coast of Venezuela. The four largest
islands, called the Greater Antilles, n order from west to east are Cuba, Jamaica, the island of
Hispaniola (comprising the countries of Haiti and the Dominican Republic), and Puerto Rico. The
Bahamas and the Turks and Caicos Islands are two groups of several hundred mainly small islands,
scattered in an arc north of the Greater Antilles, begnning east of the tip of Florida and ending north of
Hispaniola. Starting east of Puerto Rico, most of the remaining Caribbean islands form an arc
southward, ending with Aruba and Trinidad and Tobago just off the northeast coast of Venezuela.
These small islands, called the Lesser Antilles, are geographically separated into the Leeward chain and
the Windward chain. All ofthe larger and most of the smaller islands are mountainous, mainly of
volcanic origin, with usually cooler temperatures and greater rainfall at higher elevations. The highest
point in the Caribbean is 3,175 m at Pico Duarte near the center of the western half of the Dommican
Republic. The lowest point in all these islands is -46 m elevation at Lago Enriquillo, also in the
Dominican Republic near the country’s westem land border with Haiti. The three largest countries
(Cuba, the Dominican Republic, and Haiti) occupy about 81% of'the total combined land area of all the
Caribbean slands and have more than 72% of the total population of this region. Cuba is the largest
country in this region with more than 110,000 sq km of land area. Itis slightly smaller than
Pennsylvania and more than twice as large as the second largest Caribbean island country, the
Dominican Republic, which has a little more than 48,000 sq km of land area.

Historically, the economic base for most of these countries was sugarcane, an industry dependent on
slaves brought from Africa, primarily during the 17" and 18™ centuries. When slavery was abolished in
most of this region in the mid- 1800s, most of these countries suffered economic collapse. Recent
declines in world sugar prices coupled with weather problems (especially tropical storms) have hurt
many island economies. New industries, such as tourism, offshore financial and business services,
petroleum refining, processing and transshipment, and light manufacturing, and the development of other
agricultural crops have recently begun to revive the regional economy. Currently, tourism is the primary
source of ncome of most Caribbean nations. Food, machinery, fuel and most consumer goods must be
imported. Natural hazards include hurricanes for 21 countries, periodic droughts for 8 countries,
flooding for at least 5 countries, volcanic activity for 6 countries, and occasional earthquakes or
landslides in at least 4 countries. Montserrat has experienced a major, continuing eruption of a volcano
in the Soufriere Hills that began in 1997. This has devastated much of'the island, causing two-thirds of
the former population to leave. Several Caribbean countries have high unemployment. Most people
are of Affican ancestry and practice a variety of religions, though Roman Catholicism remains
predominant.



Climate. All Caribbean countries have tropical or subtropical climates that are usually moderated by
trade winds or ocean currents. Higher elevations are cooler and receive more rainfall. In general, the
eastern and southern coasts of most ofthese islands tend to be wetter and to have less seasonal
temperature variation. Puerto Rico is an exception because of'its topography and the direction of
prevailing trade winds. It has fairly constant rainfall, but its southern coast is much drier than its
northern coast. There is usually a wet season (sometimes only a little wetter) from May to October,
with threats of tropical storms or hurricanes from June through November. Many Caribbean islands
also have a distinct dry season, usually from January to March or April. Temperatures for the region
typically range from 22°C to 30°C year-round, with few high or low extremes and little seasonal
variation. Cuba and the northern Bahamas may sometimes experience winter temperatures as low as
15°C for brief periods under the usually temporary influence of cold air masses from North America.
Average annual ramnfall may vary from 90 cm per year on some islands to more than 180 cm per year
on others. A typical average for most Caribbean islands is about 145 cmper year. Droughts can be
severe in limited areas, although heavy rains can cause local flash floods and occasional landslides that
increase erosion.

Population and Culture. Cuba has the largest population, with more than 11 million persons.
Barbados has the highest population density at slightlty more than 638 persons per sq km, while the
Bahamas have the lowest population density at just over 29 persons per sq km. Together, Cuba, the
Dominican Republic, and Hatiti account for more than 72% of the total population of this region. The
people of the Cayman Islnds have the longest life expectancy at birth (78.9 years), while the people of
Haiti have the shortest life expectancy (49.2 years). At least 14 ofthe 25 countries in the Caribbean
have literacy rates of 95% or more. The Caribbean i characterized by people of diverse ethnic
backgrounds due to mtermarriage. The majority of the Caribbean population is derived from African
slaves brought to work the sugarcane fields and other agricultural enterprises. The vast majority (more
than 75%) of the regional population is Roman Catholic; Anglican and other Protestant denommations
constitute most of the remainder. Some countries, such as Trinidad & Tobago, have significant
numbers of Hindus and Muslims. In Haiti, people commonly practice Voodoo or other native cult or
folk rituals. Inrecent years, educational opportunities have increased significantly for women, who now
actively participate in business, politics and the professions. The average life expectancy at birth has
been increasing and is greater than 70 years i all but three countries (Haiti, Grenada, and Trinidad and
Tobago).

Sanitation and Living Conditions. Most people in the Caribbean enjoy a fair to good standard of
living. Most of the individual countries’ economies are growing slowly, although some, such as Puerto
Rico, are growing rapidly and a few, like Haiti, may be stagnant or declining Haiti is one of the
poorest countries in the Western Hemisphere. Most Hattians cannot afford health care. The United
Nations has reported that 80% of Haiti’s people live in abject poverty and cannot even meet their own
daily needs; yet, rich plantation owners own luxury cars and often send their children to expensive
foreign colleges. Availability of adequate to good communications, transportation, electronic devices,
and consumer goods varies throughout the region, but these amenities are accessible to most people,



especially in or near urban centers. Availability of good medical care, adequate roads, airports, and
communications facilities varies widely within the Caribbean; rural areas often are impoverished.
Medical care (based on U.S. standards) and availability varies from high quality in Puerto Rico to
madequate or virtually unavailable m Haiti. The mequity of income is a source of political tensions. A
significant shortage of potable drinking water is a serious problem in many areas of the Caribbean due
to expanding populations and agricultural demands. Many Caribbean countries have water and sewage
treatment systems that are inadequate and poorly maintained. Discharge of raw sewage or industrial
waste is common. Poor sanitation and contammation of drinking water and food are common.
Consequently, food-borne and water-borne diseases, including hepatitis A, typhoid fever and enteric
bacterial diseases, are a serious public health problem. Ciguatera poisoning is a perennial threat in the
Caribbean. It is caused by eating commonly caught reef fish (such as snapper, grouper, etc.) that have
consumed dinoflagellates and other algae that contain a toxin. The risk is not reduced by cooking the
fish. Ecological concerns on most Caribbean islands include coastal pollution from spilled oil or sewage
dumped from ships (which can kill local fish and coral and prevent swimming by tourists), deforestation,
soil erosion, and threats to the remaining environmentally sensitive areas. Marine hazards include the
Portuguese man-of-war, stingrays, several species of poisonous fish, stinging anemones and jellyfish,
and sharp corals, present in most coastal waters.

DIARRHEAL DISEASE

Gastromtestinal infections are highly endemic throughout the Caribbean and are the principal disease
threats to military personnel deployed to the region. Risk is very high in Haiti but significantly lower in
most other parts of the Caribbean. Food and beverages are generally safe to consume in most resort
areas but should be considered unsafe in rural areas, particularly in impoverished parts of the
Caribbean. Bacillary dysentery has had a profound impact on military operations throughout history.

Fecal-oral transmission from person to person is common, but most infections are acquired from the
consumption of contammated food, water or ice. Filth flies can be important in the mechanical
transmission of pathogens to food, food preparation surfaces and utensils. Fly populations sometimes
reach very high levels during the summer in areas with poor sanitation. Strict sanitation and fly control
can significantly reduce the risk of gastrointestinal infections. Consult TG 30, Filth Flies:
Significance, Surveillance and Control in Contingency Operations. Cockroaches have also been
shown to mechanically transmit gastrointestinal pathogens.

Bacteria and viruses causing diarrheal disease include: Staphylococcus aureus, Clostridium
perfringens, Bacillus cereus, Vibrio parahaemolyticus, numerous serotypes of Salmonella, Shigella
spp., Campylobacter, pathogenic strains of Escherichia coli, hepatitis A and E, rotaviruses, and other
viral species. Rotavirus is the most common causative agent of nonspecific diarrhea in children in the
Caribbean. Infection with pathogenic protozoa, such as Entamoeba histolytica, Giardia lamblia and
Cryptosporidium spp., is common, though bacterial pathogens account for most cases of diarrheal
disease. Onset of symptoms is usually acute and may result in subclinical infections or severe
gastroenteritis. Shigella infections can produce significant mortality even in hospitalized cases.



Typhoid and paratyphoid fevers are also endemic; cholera has not been reported recently from the
Caribbean, but outbreaks have occurred in nearby Mexico and Central America. Resistance of enteric
pathogens to commonly used antibiotics can complicate treatment, and antibiotic-resistant pathogens
have been reported from the region.

MOSQUITO-BORNE DISEASE*

Malaria has been eradicated throughout the Caribbean except for the island of Hispaniola. Malaria is
a major public health problem in Haiti, where risk is present countrywide and year-round at elevations
under 500 m. Risk of transmission is higher in the northern parts of Haiti. Malaria occurs in rural areas
of the Domimican Republic below 400 m, especially in the provinces bordering Haiti. In both countries,
nearly all cases are caused by Plasmodium falciparum. Drug-resistant strains are not a problem and
chloroquine is currently recommended for prophylaxis. An outbreak of vivax malaria occurred on
Trinidad in the early 1990s, and a cluster of malaria cases caused by P. malariae also occurred on
Trinidad during the mid 1990s. Current risk of transmission on Trinidad is unknown but is likely to be
very low. Competent malaria vectors are present on most Caribbean islands, and imported cases of
malaria are common.

Dengue is widespread throughout the Caribbean, including dengue hemorrhagic fever/dengue shock
syndrome, and outbreaks occur annually. All 4 serotypes of dengue virus are circulating in the region.
In Cuba, major epidemics have resulted in several hundred thousand cases. The introduction and
spread of Aedes albopictus in the Caribbean region will increase the risk of transmission. Dengue is
the most serious arthropod-borne disease risk to military personnel in the Caribbean.

Yellow fever is not a threat to military personnel in the Caribbean due to the low enzootic prevalence
ofthe disease, which may circulate only in forested areas of Trinidad, and the availability of a safe
vaccine that provides complete protection against infection with yellow fever virus.

Epizootics of mos quito-borne viral encephalitis, ncluding eastern equine encephalitis, St. Louis
encephalitis, Venezuelan equine encephalitis and western equine encephalitis, have occurred in the
Caribbean, although fw human cases have been reported. Ofthese, Venezuelan equine encephalitis
appears to be the most prevalent, although the epidemiology of these arboviruses is poorly known in
the region. Risk of transmission appears to be low. Numerous potential vector species, especially in
the genus Culex, are widely distributed in the Caribbean.

Filariasis, caused by nocturnally periodic Wuchereria bancrofti, is prevalent in Haiti and the
Dominican Republic. Filariasis transmission may occur in the Lesser Antilles from Trinidad to
Guadeloupe, although incidence of the disease in these islands is rare. The primary if not exclusive
vector in most parts of the Caribbean s Culex quinquefasciatus.



TICK-BORNE DISEASE*

Tick-borne diseases are an insignificant threat to military personnel in the Caribbean. In 1999, a single
case of African tick bite fever caused by Rickettsia africae was reported from a tourist who had
visited Guadeloupe in the French West Indies. The pathogen was also isolated from the tropical bont
tick, Amblyomma variegatum, collected on the island. In 1987, a case of tick-borne-relapsing
fever was reported in a park ranger working in the Virgin Islands. Several species of Ornithodoros
soft ticks are known from the Caribbean, and many of these are common in caves found on many
islands. Human cases of Q fever have not been reported from the Caribbean recently. However,
livestock on Trinidad have been found infected with Coxiella burnetii, and the pathogen is probably
focally distributed throughout the Caribbean wherever livestock are raised. Troops should avoid
consumption of local unpasteurized dairy products and contact with domestic animals. Soldiers should
not rest, sleep, or work i or near animal sheds or other areas where livestock have been housed.

SAND FLY-BORNE DISEASE*

Cutaneous leishmaniasis (CL) is rare in the Caribbean. At least two species of Leishmania cause
skin lesions on certain islands of the region. The only country with a current focus of cutaneous
leishmaniasis is the Dominican Republic. Most of the cases are of'the diffuse clinical type and tend to
be negative for the Montenegro skin test, but mild, subclinical cases are apparently common. In the
Dominican Republic the black rat, Rattus rattus, has been incriminated as a reservoir of Leishmania
mexicana dominica. The suspected sand fly vector of Le. mexicana dominica in the Dommican
Republic is Lutzomyia christophei, the only anthropomorphic species on the island. CL may be
present in Haiti, but no recent studies have confirmed this. Sporadic indigenous cases of CL have also
been reported in Martinique and in Trinidad. Human cases were reported in Trinidad before 1930, but
it is not clear if they represent endemic human CL or if they were imported cases. No new cases have
been found in the last 70 years, although an enzootic cycle is present on Trinidad involving rodent and
marsupial reservoirs, the sand fly Lu. flaviscutellata, and the parasite Le. amazonensis or a closely
related species. Sporadic cases of CL have been reported on Martinique, where Lu. atroclavata has
been identified as the only indigenous sand fly. No autochthonous cases have been documented in
Cuba, although the sand fly Lutzomyia orestes is common in all the provinces of Cuba and is known
for persistent and vicious attacks on humans. Consequently, the opportunity for introduction of CL into
Cuba 1 high compared to other islands of the Caribbean. Puerto Rico has had numerous imported
cases of CL, but the ecology on this island seems to be unfavorable for endemic transmission because
no anthropophilic sand fly species has been found. Visceral leishmaniasis (VL) is essentially
unknown from the Caribbean. One apparently indigenous case of VL was reported in Guadeloupe in
1966. However, there have been no recent studies to confirm if VL is endemic on the island.

CULICOIDES-BORNE DISEASE*

Mansonellosis is caused by infection with the filarial worms Mansonella ozzardi or M. perstans and
is largely nonpathogenic. Microfilariae of Mansonella spp. circulating in the peripheral blood may be
mistaken for microfilariae of more serious filarial pathogens such as Wuchereria bancrofti. Human
infection is highly prevalent in Haiti and the Dominican Republic. Transmission also occurs on some



islands of the Lesser Antilles as well as on Trinidad and Tobago. Culicoides midges, especially C.
furens, are the vectors. These midges are so small that they can easily pass through the standard mesh
size of window screens and bed nets.

TRIATOM INE-BORNE DISEASE*

Since 1960, Trypanosoma cruzi, blood-sucking triatomine vectors, and wild animals infected with the
parasite have been reported from the islands of Aruba, Curagao, Jamaica, and Trinidad and Tobago in
the Caribbean. Competent vectors also occur on several other Caribbean islands. The risk of
Chagas’ disease is highest on Trinidad, but some serological surveys in the 1990s indicate that
transmission to humans occurs at extremely low levels. Some triatomines, also known as kissing bugs,
have painful bites. 7rypanosoma cruzi is difficult to detect in the bloodstream and may be transmitted
through blood tranfusions.

SNAIL-BORNE DISEASE

The risk of infection with Schistosoma mansoni in the Caribbean is currently confined to freshwater,
primarily in parts of the Dominican Republic, Guadeloupe, Martinique, Montserrat, Puerto Rico, and
St. Lucia. Prevalence of schistos omiasis on Montserrat is low, and the disease is under control on St.
Lucia. Only a few cases of schistosomiasis are annually diagnosed on Martnique. Recent serological
surveys indicate that the prevalence of schistosomiasis on Puerto Rico greatly diminished during the
1990s. Untreated individuals can remain nfected for many years. Cases often are not diagnosed until
after returning from endemic areas. Military personnel should avoid contact with potentially
contaminated water.

RODENT-BORNE DISEASE

Leptospirosis should be considered enzootic in most countries of the Caribbean. The spirochete is
transmitted when abraded skin or mucous membranes are contacted by water contaminated with urine
of infected domestic and wild animals, especially rats. Military personnel would be at high risk of
mfection from this disease. Troops should never handle rodents and should not sleep or rest near
rodent burrows or swim or bathe in stagnant pools or sluggish streamns.

CONJUNCTIVITIS

Bacterial and viral conjunctivitis is common in the Caribbean and has epidemic potential. Several
outbreaks of acute hemorrhagic conjunctivitis caused by enterovirus 70 and coxsackievirus A24 have
occurred in the Caribbean. Prevention and early detection are important, because no effective
treatment exists. Trachoma caused by Chlamydia trachomatis has been demonstrated in patients in
Haiti and may be present in other impoverished parts of the Caribbean. Transmission is normally
through contact with secretions of infected persons or contaminated articles. Eye gnats and flies can
mechanically transmit these pathogens.
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VENOMOUS ANIMALS

At least 8 species of poisonous terrestrial snakes are sufficiently venomous to be of concern to
medical personnel. They are not widely distributed in the Caribbean, and many islands have no
venomous snakes. Consequently, snakebite is not a serious risk in the region. Military personnel
should be thoroughly briefed on the risk and prevention of snakebite, as well as the steps to take
immediately after snakebite. Effective snake antivenins are available. Scorpions, ce ntipedes, widow
spiders (Latrodectus spp.) and recluse or violin spiders (Loxosceles spp.) are common in many
parts of the Carbbean. Scolopendra species of centipedes can attain a length of over 25 cm and
mflict a very painful bite. There are numerous scorpions in the Caribbean. The scorpions
Centruroides gracilis, C. griseus, C. trinitatis, Tityopsis obtusus and T. trinatis are medically
mmportant species and occur on Cuba, Martinique, Puerto Rico, Trinidad and Tobago, and possibly
other islands. Their venom may cause a variety of painful symptoms in humans, including acute heart
problems, cardiac histopathology, as well as pancreatic and neurological involvement. Severest
symptoms occur in small children and the elderly. Most scorpion stings do not require hospitalization,
and death is rare, although envenomization by widow spiders can be life threatening. Antivenins are
available. Troops should be warned not to tease or play with snakes and scorpions. Marine hazards
include the Portuguese man-of-war, stingrays, several species of poisonous fish, stinging anemones and
jellyfish, and sharp corals, which are present in coastal waters.

* A properly worn Battle Dress Uniform (BD U) impregnated with permethrin, combined with
use of extended duration DEET on exposed skin, has been demonstrated to provide nearly
100% protection against most blood-sucking arthropods. This dual use of highly effective
repellents on the skin and clothing is termed the “DoD arthropod repellent system.” It is the
most important single method of protecting individuals against arthropod-borne diseases.
Permethrin can also be applied to bednets, tents and screens to help prevent disease
transmission by insects. The proper use of repellents is discussed in TG 36, Personal
Protective Techniques Against Insects and Other Arthropods of Military Significance.
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VECTOR-BORNE DISEASES IN THE CARIBBEAN (+ = present; ? = uncertain).
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IV. COUNTRY PROFILES.
A. Anguilla.

1. Geography. Anguilla has a total land area of 91 sq km, about one-half the size of Washington, DC, and is a
territory of the United Kingdom. It consists of a small group of flat, low-lying islands located at the northern end of
the Leeward Islands ofthe Lesser Antilles, 235 km east of Puerto Rico. The islands are mainly coral and limestone
with some scrub oak, a few other trees, and some commercial salt ponds. The largest sland is Anguilla, which has
the country’s highest elevation, 65 m at Crocus Hill. Major industries are tourism, offshore banking, lobster fishing
and boat building. The country has 279 km ofroads, 253 km of which are paved, and three airports, only one of
which has paved runways.

2. Climate. The climate of Anguilla is tropical, with heat and humidity moderated by northeast trade winds. Daily
or seasonal temperature variations are small. The islands are in the path of frequent hurricanes and tropical storms
from July through November.

3. Population and Culture. As of July 2000, the population of Anguilla was estimated to be 11,797 persons,
nearly 130 per sq km. Nearly all Anguillans are black, 95% are literate, and the average life expectancy at birth is
just over 76 years. Religious preferences nclude: 40% Anglican, 33% Methodist, 7% Seventh Day Adventist, 5%
Baptist, 3% Roman Catholic, and 12% other religions.

4. Sanitation and Living Conditions. The average standard of living for Anguillans is relatively good, due to an
expanding economy, modern communications, and good medical care. Although medical care is available throughout
the country, the standard of care is lower than that of most industrialized countries. Potable water is sometimes
scarce due to distribution problems. Several serious food-borne and water-borne diseases, including hepatitis A, are
common. Ciguatera poisoning, caused by eating fish that contain a toxin, is common. The toxin is not destroyed by
cooking. Raw sewage frequently contaminates coastal waters and causes beach closings.

B. Antigua and Barbuda.

1. Geography. Antigua and Barbuda have a total land area of 442 sq km, about 2.5 times the size of Washington,
DC, and lie in the northern half of the Leeward Islands of the Lesser Antilles between the Caribbean Sea and the
Atlantic Ocean. The country includes the islands of Antigua and Barbuda, plus a remote uninhabited rock island,
Redondo (which has its own king). These are mamly low-lying, dry, limestone and coral islands, with some higher
volcanic areas. The economy is primarily based on tourism, offShore finance and banking, construction, and
agriculture mainly for domestic consumption. The country’s highest elevation is 402 m at Boggy Peak, near the
southwestern corner of Antigua Island. Land use includes: 18% arable, 9% permanent pasture, 11% forests and
woodlands, and 62% other (e.g, paved areas, buildings, etc.). Electricity is produced exclusively by generators
powered by fossil fuels. Water management, adequate supply of potable water, and sewage disposal are frequent
problems, as are periodic droughts and deforestation. Roughly 3,000 refugees fleeing the 1995 volcanic eruption on
Montserrat have settled in Antigua and Barbuda and have strained the country’s resources. The population is a

55



mixture of ethnicities, cultures, and religious preferences. The country has about 77 km of rairoads, 250 km of
roads, most of which are paved, and three airports, two of which have paved runways.

2. Climate. The climate is tropical marine, with little seasonal variation n temperature, but is dry because of the
constant trade winds. The average combined rainfall is 114 cm per year, falling mostly during the ramny season,
September through November. Average temperatures vary from 23°C to 29°C, being coolest from November to
May. Hurricanes and tropical storms are an annual threat to these islands from July to October.

3. Population and Culture. The population of Antigua and Barbuda was estimated in July 2000 to be 66,422
persons, slightly more than 150 persons per sq km. The people are a mixture of nationalities, including African,
British, Portuguese, Lebanese and Syrian. Most of the population is descended from Africans brought here as slaves
during the 16™ to 19" centuries. The literacy rate is 89%, and the average life expectancy at birth is about 70.5
years. The population is approximately 36% urbanized. The extended family is important. Religious preferences
mnclude mostly Anglican or other Protestants and some Roman Catholics.

4. Sanitation and Living Conditions. The standard of living for most Antiguans is relatively good, as a result ofan
expanding economy ranked among the upper 50% in the world, and modern communications and transportation
systems. Medical care is available throughout the country, but it is lower than in most industrialized countries.
Potable water is sometimes scarce, due to distribution problems. Some serious food-borne and water-borne
diseases, including hepatitus A, are common. Ciguatera poisoning is caused fairly often by eating reef fish that
contain a toxin, and the risk is not reduced by cooking the fish. Roads are narrow and not well-maintained. Traffic
accidents are common due to limited police enforcement of traffic regulations, poor road conditions, and the fact that
vehicles drive on the left side ofthe road. Raw sewage from hotels and yachts has contaminated coastal waters
enough to pose a health risk and close beaches for recreational use.

C. Aruba.

1. Geography. Aruba has a totalland area of 193 sq km, slightly larger than Washington, DC. 1t is a flat ssland,
with a few hills, sparse vegetation and white sandy beaches, located 25 km off'the coast of Venezuela in the
Caribbean Sea. It is part of the Kingdom of the Netherlands, formerly included in the Netherlands Antilles. The
country’s highest point is 188 mat Mount Jamanota. Land use includes 7% aloe plantations and 93% other uses.
Major industries are tourism, offshore financial services, oil refining and transshipment, lobster fishing, and boat
building. Aruba’s economy is among the top 25% in the world. The country has 800 km of roads, 513 km of which
are paved, and two airports, both with paved runways. Road conditions and maintenance are generally good.
Medical care is available but is not up to Western standards. All electricity is produced from fossil fuel. Aruba is
seldom affected by hurricanes or tropical storms, which usually pass north of the island. Limited rainfall often leads to
dusty conditions over most of the island. Palm Beach, stretching for 10 km along the west side of the island, has been
called the Turquoise Coast and is a major beach resort area.
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2. Climate. Aruba’s climate is tropical, moderated by constant trade winds from the Atlantic. It lies outside the
usual Caribbean hurricane belt. Temperatures do not vary much daily or seasonally. It is seldom higher than 32°C
during the day or lower than 24°C at night. Rainfall averages only about 56 cmper year.

3. Population and Culture. The population of Aruba was estimated in July 2000 to be 69,539 persons, or slightly
more than 360 persons per sq km, and is 80% mixed white and Carib Amerindian and 20% other origins. Religious
preferences are 82% Roman Catholic, 8% protestant, and 10% others, including Hindus, Muslims, Confucianists,
and Jews. The literacy rate is 97%, and the average life expectancy at birth is about 78.4 years. The bulk of the
population is employed in tourism-related industries, offshore financial services, or oil refining,

4. Sanitation and Living Conditions. The standard of living for most Arubans is good, with an economy ranked
among the top 25% in the world, and modern communications and transportation systems. Medical care is available
throughout the country and potable water is generally available. Some serious food-borne and water-borne diseases,
mcluding hepatitis A, are common in addition to periodic outbreaks of ciguatera poisoning. Roads are not clearly
marked but are maintained fairly well. Traffic safety is a concern, and police enforcement is lax.

D. The Bahamas.

1. Geography. The Bahamas is a chain of about 700 islands and 2,400 cays (low islands or reefs of sand or coral,
30 of which are inhabited) in the Atlantic Ocean, about 320 km southeast of Florida. This British Commonwealth
country has a total land area of 10,070 sq km, slightly smaller than Connecticut. The islands are mamly low, flat coral
formations, with some low rounded hills. The highest point in the country is 63 m at Mount Alvernia on Cat Island.
Land use is 1% arable, 32% forests and woodlands, and 67% other. Natural resources include salt, argonite, and
timber. The Bahamas is a developed nation in the top 25% of'the world's economies. Tourist facilities are widely
available. Private medical care is available in Nassau and Freeport, but it is not up to the standards of most
mndustrialized countries. Medical care is substandard outside Freeport and Nassau. The two main industries are
tourism and offSshore financial services. All electricity is produced from fossil fuel. The country has 2,693 km of
roads, of which 1,546 are paved, and 62 airports, 33 of which have paved runways. Road maintenance and travel
are limited except for areas in or near Freeport or Nassau. The Bahamas, as a flag-of-convenience registry nation,
has one of'the largest registered merchant marine fleets in the world, including 1,075 ships from 49 countries.
Hurricanes and other tropical storms frequently cause extensive flood and wind damage from June through
November. Destruction of coral reefs and solid waste disposal are major environmental concerns. The Bahamas is
strategically located near the U.S. and Cuba. Drug traffic to the U.S. and Europe and related money laundering have
been major criminal concerns in the Bahamas since the 1980s.

2. Climate. The climate of the Bahamas is tropical marine, moderated by the warm waters of the Gulf Stream.
Daytime temperatures typically range between 15°C and 24°C, and winters are mild. Hurricanes and other tropical
storms can cause extensive flood and wind damage from June through November.

Nassau (elevation 4 m)
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Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D
MAXIMUM 25 25 26 27 29 31 31 32 31 29 27 26
MINIMUM 18 18 19 21 22 23 24 24 24 23 21 19

Monthly Precipitation (liquid equivalent)
MEAN (mm) 36 38 36 64 117 163 147 135 175 165 71 33

3. Population and Culture. The population of The Bahamas was estimated in July 2000 to be 294,982 persons, or
about 29.3 persons per sq km. The population is 85% blacks, 12% whites, and 3% others (mainly Asans and
Hispanics). Religious preferences are: 32% Baptist, 20% Anglican, 19% Roman Catholic, 6% Methodist, 6%
Church of God, 12% other Protestant, 3% profess no religion, and 2% other. The literacy rate is 98.2%; the average
life expectancy at birth is about 71 years, and the country is about 85% urbanized.

4. Sanitation and Living Conditions. Native Bahamians have a good standard of living with an economy in the
top 25% of'the world, including adequate medical care except on outlying islands. Potable water and sewage
treatment are available in Freeport and Nassau, where most of the population is concentrated. Food-borne and
water-borne diseases, including hepatitis A, are commonly acquired through unsanitary food handling procedures and
contaminated water. Ciguatera poisoning is fairly common and results from eating reef fish such as grouper, snapper,
amberjack, or barracuda during massive algae blooms known as red tides.

E. Barbados.

1. Geography. Barbados has a total land area of 430 sq km, about 2.5 times the size of Washington, DC. This
country lies northeast of Trinidad and Tobago and is the farthest east of the Windward Islands of the Lesser Antilles.
It s primarily a flat, low-lying coral island that rises gently to a central highland region. The economy is based
primarily on tourism, sugar cane and light manufacturing. The country’s highest point is 336 m at Mount Hillaby in the
north-central part of the island. Land use includes: 37% arable, 5% permanent pasture, 12% forests and woodlands,
and 49% other (e.g., covered by paved areas, buildings, etc.). The country’s most important natural resources are
petroleum, fish, and natural gas. Electricity is produced exclusively by generators powered by fossil fuels. Pollution
of coastal waters by waste from ships, soil erosion, and sewage and solid waste disposal are frequent problems.
There are periodic landslides and infrequent hurricanes. The population is a mixture of ethnic origins, cultures, and
religious preferences. About 75% of the labor force is employed in services and tourism. The country has no
railroads but has 1,600 km of roads, 1,578 km of which are paved, and one airport with paved runways.
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2. Climate. The climate is tropical, with a rainy season from June through October. It is generally sunnier and drier
than more mountanous nearby islands. The annual combmned rainfall is 128 cm, most falling in the rainy season.
Average daily temperatures vary from 21°C to 31°C, with the coolest weather occurring from January to March.
Hurricanes and tropical storms may threaten Barbados from June through November.

Bridgetown, Barbados (elevation 55 m)

Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D
MAXIMUM 2828 29 30 31 31 30 31 31 30 29 28
MINIMUM 21 21 21 22 23 23 23 23 23 23 23 22

Monthly Precipitation (liquid equivalent)
MEAN (mm) 66 28 33 36 58 112 147 147 170 178 206 97

3. Population and Culture. The population (sometimes called Barbadians, or Bajans) of Batbados was estimated
in July 2000 to be 274,540 persons, or slightly more than 638 persons per sq km. The population is 85% black, 4%
white, and 16% other. The literacy rate is 97.4%, and the average life expectancy at birth is about 73 years. The
population is approximately 46% urbanized. Religious preferences include: 67% Protestant, 4% Roman Catholic,
17% with no professed religion, and 12% other religious affiliations. Sources of employment include: 75% service
and tourism, 15% light industry (e.g., electronics components), and 10% agriculture (mainly sugarcane). Offshore
finance and business services are growing in importance. Unemployment is about 12%.

4. Sanitation and Living Conditions. The standard of living for most Barbadians is relatively good due to an
expanding economy ranked among the upper 50% in the world. Good communications and transportation systens
are present. Adequate medical care is available throughout the country. Potable water is sometimes scarce due to
sewage and solid waste disposal problems. Serious food-borne and water-borne diseases, including hepatitis A and
typhoid fever, occasionally occur. Roads are narrow and have no shoulders, and road maintenance is only fair.
Marine hazards in coastal waters include jellyfish, sharks and sea urchins. Raw sewage and petroleum spills from
ships and yachts have polluted the surrounding reefS and threaten populations of flying fish, the mam fish stock of
Barbados.

F. British Virgin Islands.

1. Geography. The British Virgin Islands comprise 40 islands, of which 15 are nhabited, and have a total land area
of 150 sq km (about 0.9 times the size of Washington, DC). These islands lie at the eastern end of the Greater
Antilles, between the Caribbean Sea and the Atlantic Ocean, and include the island of Anegada. Topographically,
they range from low-lying coral to steep and hilly volcanic islands. The economy is based primarily on tourism,
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offshore business registrations, and agriculture (mamly livestock). The country’s highest point is 521 m at Mount
Sage. Land use includes: 20% arable, 7% permanent crops, 33% permanent pasture, 7% forests and woodlands,
and 33% other (e.g, covered by paved areas, buildings, etc.). Electricity is produced exclusively by generators
powered by fossil fuels. The country has about 113 km of roads and three airports, two with paved runways. The
British Virgin Islands have strong ties to the U.S. Virgin Ishnds a few km to the southwest.

2. Climate. The climate is subtropical and humid. Temperatures are moderated by trade winds but vary only
shightly throughout the year. Average daily temperatures are 29°C in summer and 27°C in winter, with a drop in
temperature of about 4°C every evening. Average rainfall throughout the islands is 102 cm per year, most of it falling
during the rainy season from May through November, although droughts are common. Hurricanes and tropical
storms frequently strike these islands from July though November, causing serious damage and loss of life.

3. Population and Culture. The population was estimated in July 2000 to be 19,615 persons, or slightly fewer
than 131 persons per sq km. Ethnically, the population is about 90% black and 10% white and Asians. The literacy
rate is 97.8%, and the average life expectancy at birth is about 75 years. Religious preferences include: 86%
Protestants, 6% Roman Catholics, 2% with no stated preference, and 6% other. The bulk of the workforce is
employed in tourism-related or offShore business and financial service jobs. Unemployment is only 3%.

4. Sanitation and Living Conditions. The standard of living for most natives is relatively good due to an expanding
and prosperous economy in the Caribbean and ready availability of modern communication and transportation
systems. Adequate medical care is available throughout the country. There are a few seasonal wells and streams on
the island of Tortol. Potable water is often scarce, and there is heavy dependence on wells and ramwater
catchments. Sewage disposal is a problem, and serious food-borne and water-borne diseases, including hepatitis A
and typhoid fever, occur. Many roads are steep, narrow, winding and poorly maintained.

G. Cayman Islands.

1. Geography. The Cayman Islands are the largest British territory in the Caribbean. They have a total land area of
259 sq km, about 1.5 times the size of Washington, DC. These islands lie about 304 km northwest of Jamaica, 768
km south of Florida, and nearly half-way between Cuba and Honduras. They have a low-lying limestone foundation
surrounded by coralreefs. The economy is based primarily on tourism, offShore financial services and construction.
Roughly 70% of'the country’s gross domestic product comes from tourism. The economy is among the top 25% in
the world. Good medical care is available. The country’s highest point is 43 mat the Bluff. Land use includes: 8%
permanent pasture, 23% forests and woodlands, and 69% other (e.g, covered by roads, houses, recreational
facilities, etc.). Electricity is produced exclusively by generators powered by fossil fuels. There is no natural source
of fresh water except ramwater catchment. About 90% offood and consumer goods must be imported. Natural
resources include fish and a climate and beaches that foster tourism. The country has about 406 km ofroads, of
which 304 km are paved, and two airports, one with paved runways. The Cayman Islands are strategically located
between Cuba and Central America.
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2. Climate. The climate is tropical marine, with rainy summers (May through October) and cool, relatively dry
winters (November through April).. Temperatures are moderated by northeast trade winds and vary only slightly
seasonally. Average daily temperatures range between 26°C and 29°C in summer and 24°C to 26°C in winter.
Average combined rainfall is 102 cm per year, falling primarily in the rainy season, May through November.
Hurricanes and tropical storms threaten the islands from July to November.

3. Population and Culture. The population of the Cayman Islands was estimated in July 2000 to be 34,763
persons, or slightly more than 134 persons per sq km. Ethnically, the population is 40% mixed, 20% black, 20%
Caucasian, and 20% expatriates of various groups. The literacy rate is 98%, and the average life expectancy at birth
is nearly 79 years. Most people are either Protestants or Roman Catholics.

4. Sanitation and Living Conditions. The Cayman Islanders enjoy one of the highest standards of living in the
world. Modern communications systems, transportation, and electronic devices are all readily available. Potable
water is only available by rain catchment or importation. Serious food-borne or water-borne diseases, including
hepatitis A and typhoid fever, occasionally occur. Most public transportation and roads are in good condition and
are well-mamtamed.

H. Cuba.

1. Geography. Cuba is the largest island in the Caribbean Sea (about 1,250 km long from northwest to southeast)
and includes several small offShore islands, the largest of which is the Isla de la Juventud (Isle of Youth). Cuba has a
total land area of 110,860 sq km, slightly smaller than Pennsylvania. Cuba occupies the northern boundary of the
Caribbean Sea, 144 km south of Key West, Florida. Its topography is mainly flat or rolling plains, with rugged hills
and mountains in the southeast. There are three distinct mountain systems: 1) the western (occidental), 2) central, and
3) eastern (oriental). The oriental geography is the most extensive and complex and includes the highest point, Pico
Turquino, at 2,005 m. The small central mountain system consists of a number of low mountain ranges and hills. The
occidental system is a region of rugged mountains and hills with irregular imestone topography characterized by
fissures, sinkholes, underground streams and caverns. The remaming 75% ofthe island’s surface consists of
extensive plains and basins primarily supporting sugarcane and livestock. The Cauto River in the east is the country’s
longest (370 km) and principal inland waterway. The northern coastline is steep and rocky. The southern coast
lowlands contain extensive mangrove swamps, except in the more mountainous east.

Guantanamo U.S. Naval Base, on Cuba’s southeastern tip, is leased to the U.S. and shares a 29 km land border with
the main island of Cuba. Cuba is a developing country, and its economy ranks in the lower half of world’s
economies. Since the end of large subsidies from the former Soviet Union, Cuba’s economy has been primarily
based on sugar, petroleum, food, tobacco, and textiles. Land use includes: 24% arable, 7% permanent crops, 27%
permanent pasture, 24% forests and woodlands, and 18% other. The country’s most important natural resources are
cobalt, nickel, iron ore, copper, manganese, salt, timber, and petroleum. Electricity is produced primarily by fossil
fuel-powered generators (89.52%). Environmental concerns include: pollution of streams and shores by petroleum
spills, ndustrial wastes and agro-chemicals, overhunting of threatened wildlife populations, and deforestation.

61



Inadequate water and sewage treatment are frequent problems. Cuba has 240 km of waterways, 4,807 km of
railroads, 60,858 km ofroads (29,820 km of which are paved) and 170 airports, 77 with paved runways.

2. Climate. Cuba is located entirely within the tropical zone, but cool prevailing trade winds and the warm Gulf
Stream combine to produce a temperate, semi-tropical climate. The island lies in the path of tropical hurricanes that
occur every one to two years, usually during June through November. Tropical downpours during rainy seasons
often wash out roads, and mudslides are frequent in less developed parts ofthe country. In September 1998, the eye
of Hurricane Georges (which passed north of neighboring Port-au-Prince, Haiti) damaged aqueducts and sewers in
Cuba. Cuba’s rainy season occurs from May to October, and a dry season prevails from November to April. The
island-wide ramnfall is about 137 cm per year but varies with elevation and location; droughts are common. Average
daily temperatures vary from 22°C in winter to 28°C in summer.

Havana (elevation 24 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 26 26 27 29 30 31 32 32 31 29 27 26
MINIMUM 18 18 19 21 22 23 24 24 24 23 21 19

Monthly Precipitation (liquid equivalent)
MEAN (mm) 71 46 46 58 119 165 125 135 150 173 79 358

3. Population and Culture. The population of Cuba was estimated in July 2000 to be 11,141,997 persons, or
slightly more than 100 persons per sq km. The population’s ethnic makeup is 51% mulatto, 37% white, 11% black
and 1% Chinese. The literacy rate is 95.7%, and the average life expectancy at birth is about 76 years. The
population is approximately 75% urbanized. Religious preferences (based on figures before Castro assumed power)
included: 85% Roman Catholic, plus various Protestant sects, Jews, and Santeria. The workforce is employed
mainly in light ndustries, agriculture and service jobs.

4. Sanitation and Living Conditions. Health care for most Cubans is relatively good, and the standard ofliving is
slowly improving due to an expanding economy and increased commerce with other countries, despite the continuing
U.S. economic embargo. Medical care is available throughout the country but is below Western standards. Drinking
water is often contaminated due to power outages, equipment maintenance problems, cross contamination from
leaking pipes, and improper disposal of sewage and solid waste. Food-borne and water-borne diseases, including
typhoid fever, are common. Ciguatera poisoning caused by eating contaminated fish occurs in Cuba and throughout
the Caribbean. Roads and their maintenance are only fair to good. Raw sewage and petroleum spills from ships,
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untreated industrial wastes, and agro-chemical run-off frequently contaminate many streams, coastal waters and
drinking water sources.

I. Dominica.

1. Geography. Dominica has a total land area of 754 sq km and is about four times the size of Washington, DC. It
lies nearly half way between Puerto Rico and Trinidad and Tobago, in the northern part of the Windward Islands of
the Lesser Antilles. Dominica is characterized by rugged mountains of volcanic origin and is the most mountainous of
the Lesser Antilles. The economy is primarily based on agriculture and is highly vulnerable to climatic events,
especially tropical storms. Agriculture, primarily bananas, accounts for 21% ofthe country’s gross domestic product,
50% of exported commodities, and 40% of the workforce. Other industries include soap, coconut oil, tourism,
copra, furniture, cement blocks, and shoes. Dominica’s economy is still developing, but it already ranks among the
upper half of the world’s economies. Further development of tourism is difficult because of the rugged coastline,
absence of beaches, and nadequate airport facilities. Heavy rainfall makes flash floods a constant threat, and
destructive hurricanes can be expected during late summer months. The country’s highest point is 1,447 m at Morne
Diablatins, nearly in the middle of the northern half of the island. Land use includes: 9% arable, 13% permanent
crops, 3% permanent pasture, 67% forests and woodlands, and 8% other. Halfthe country’s electricity is produced
by generators powered by fossil fuels, and the other half'is produced by hydroelectric generators. Natural resources
include timber, hydroelectric power potential, and arabk land. Dominica also has lush national parks, rare indigenous
birds, and hot springs and sulfur pools that may draw ecotourists once airport access and roads are improved. The
country has about 780 km ofroads, 393 km of which are paved, and two airports, both with paved runways, though
they can accommodate only small propeller planes. Dominica has been a transshipment point for illegal drugs bound
for the U.S. and Europe, and its banking industry has been involved in money laundering,

2. Climate. The climate is tropical. Heavy rainfall is common, and destructive hurricanes can be expected during
late summer from July to November. Temperatures are moderated by trade winds but vary only slightly throughout
the year. Average daily temperatures are seldom above 30°C in summer and seldom below 18°C in winter. Average
rainfall is 208 cm per year, falling primarily during the rainy season, May through November.

Roseau, Dominica (elevation 18 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 29 29 31 31 32 32 32 32 32 32 31 30
MINIMUM 20 19 20 21 22 23 22 23 23 22 22 21

Monthly Precipitation (liquid equivalent)
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MEAN (mm) 132 74 74 61 97 196 274 262 226 198 224 163

3. Population and Culture. The population of Dominica was estimated in July 2000 to be 71,540 persons, or
more than 94 persons per sq km. Ethnically, the population is black and Carib Amerindian. Most people are
descended from Africans brought to work the banana plantations. The literacy rate is 94%, and the average life
expectancy at birth is about 73 years. Religious preferences include: 77% Roman Catholic, 15% Protestant, 2% with
no stated preference, and 6% other. The population is about 57% urbanized.

4. Sanitation and Living Conditions. The standard of living for most Dominicans is relatively good due to an
expanding, prosperous economy, although unemployment is high and may reach 20%. Limitations on travel and
transportation, due to inadequate roads, rugged terrain and flash flooding, make it difficult for people in more remote
areas to get access to modern materials, conveniences, and medical care. Food-borne and water-borne diseases are
common. Many roads are steep, narrow, winding, and not well maintained. Roads are often wet, and there are few
guardraik to protect drivers from deep ravines. Traffic drives on the left side of the road, which poses an extra
danger for persons who learned to drive in the U.S.

J. Dominican Re public.

1. Geography. The Dominican Republic occupies the eastern 65% of the island of Hispaniola, which is the second
largest island in the Greater Antilles. It is located 965 km southeast of Florida between Cuba and Puerto Rico. This
country’s total land area 048,380 sq km is slightly more than twice the size of New Hampshire. It sharesa 275 km
western land border with Haiti and has 1,288 km of shoreline, roughly half on the Caribbean Sea and half on the
Atlantic Ocean. The highest point is Pico Duarte (3,175 m), located near the middle of the western third of the
country. The lowest point is Lago Enriquillo (-46 m), in the far southwest near the border with Haiti. These two
spots are also the highest and lowest points on any of the Caribbean islands. The Dominican Republic consists of
rugged highlands and mountains interspersed with fertile valleys. There are numerous coastal beaches suitable for
development. The economy i dependent on tourism, sugar processing, ferronickel and gold mining, textiles, cement,
and tobacco. Land use includes: 21% arable (about 2,300 sq km are wrigated), 9% permanent crops, 43%
permanent pasture, 12% forests and woodlands, and 15% other. The country’s most important natural resources are
nickel, bauxite, gold, and silver. Electricity is produced by generators powered by fossil fuels (72.04%),
hydroelectric generators (27.62%), and other methods such as wind or solar cells (0.34%). The country has 757 km
ofrairoads used mainly to transport sugarcane or ore. Ithas 12,600 km ofroads, 6,224 km of which are paved,
and 28 airports, 13 with paved runways.

2. Climate. The Dominican Republic’s climate is tropical maritime, with little annual change in temperature but with
pronounced seasonal variations in rainfall. The nearly constant northeastern trade winds that blow throughout the
year help moderate the tropical heat and humidity. The average rainfall is about 142 cm per year, falling mostly in the
rainy season (May through November). The northern side of'the island receives nearly twice as much rain as the
southern side and is wetter throughout the year. Water shortages, droughts and flooding can be locally severe.
Average daily temperatures in the lowlands vary only a few degrees from 25°C, but higher elevations get much
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cooler. The island of Hispaniola is located in the northern half of the Caribbean hurricane belt. Hurricanes and
tropical storms, which may occur between June and November, frequently cause severe damage and loss of life.

Santo Domingo, Dominican Republic (elevation 17 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 29 29 29 29 30 31 31 31 31 31 30 29
MINIMUM 19 19 19 21 22 22 22 23 22 22 21 19

Monthly Precipitation (liquid equivalent)
MEAN (mm) 61 32 48 99 173 157 163 160 185 152 122 6l

3. Population and Culture. The population of the Dominican Republic was estimated i July 2000 to be 8,442,533
persons, or slightly more than 174 persons per sq km. Ethnically, the population is 73% mixed, 16% white, and 11%
black. The literacy rate is 82.1%, and the average life expectancy at birth is about 73 years. The population is
approximately 62% urbanized. Religious preferences include 95% Roman Catholic and 5% other. Major sources of
employment include: 58.7% in government services and tourism, 24.3% in industry, and 17% in agriculture (mainly
sugarcane).

4. Sanitation and Living Conditions. The standard of living for most upper-income and middle-class professionals
is relatively good. Most of the small farmers are extremely poor. The economy is expanding but is still ranked among
the lower 50% in the world. Medical care is substandard throughout the country. Most water and sewage treatment
systems are nadequate, poorly mantained, and poorly supplied with treatment materials and repar parts. Drinking
water supplies and food are often contaminated by raw sewage or industrial waste. Food-borne and water-borne
diseases, including hepatitis A, typhoid fever, and several enteric bacterial diseases, are common. Tuberculosis is
prevalent throughout the country. Ciguatera poisoning frequently occurs. Many roads are narrow and winding,
especially in the mountains, and road maintenance is inadequate. Soil erosion has killed large areas of coral beds near
the shore, and deforestation is a growing problem. Pollution of coastal waters and beaches by petroleum spills and
wastes from ships and yachts are serious environmental problems.

K. Grenada.

1. Geography. The country of Grenada includes the islands of Grenada, Carriacou, and Petite Martinique, in
addition to a small group islands that are not inhabited. Grenada has a total land area of 340 sq km, about twice the
size of Washington, DC. It ies 145 km north of Trinidad and Tobago, at the southern end of the Windward Islands
in the Lesser Antilles, between the Caribbean Sea and the Atlantic Ocean. Grenada is the smallest ndependent
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country in the Western Hemisphere, and the island proper is volcanic with central mountains. The country’s highest
point is 840 m at Mount Saint Catherine, a few km northeast of the center of'the island of Grenada. Land use
includes: 15% arable, 18% permanent crops, 3% permanent pasture, 9% forests and woodlands, and 55% other.
The country’s most important natural resources are timber, tropical fruit, and deepwater harbors. The economy is
based primarily on tourism, construction, bananas, and light manufacturing. Offshore financial services are increasing
i importance. Grenada is the world’s second largest producer of nutmeg and usually supplies nearly 25% of the total
annual demand. All the country’s electricity is produced by generators that run on fossil fuel About 62% of the
labor force is employed in services that directly or indirectly support tourism, which provides over 75% of Grenada’s
annual gross domestic product. The country has 1,040 km ofroads, 638 km of which are paved, and three airports,
all with paved runways. Vehicles drive on the left side ofthe road. Grenada shares the administration of the
Grenadines Islands with Saint Vincent and the Grenadines. For a number of'years, Grenada has been the site ofone
campus of the multinational St. George’s Medical School. Usually, a significant portion of that school’s students are
U.S. citizens.

2. Climate. Grenada’s climate is tropical, tempered by northeast trade winds. Average daily temperatures vary
shightly from 27°C, with a dry season from January through May and a rainy season from June through December.
Total rainfall during the rainy season averages about 150 cmper year on the coast and twice that in the mountains.
The island lies on the edge of the hurricane belt and may be hit by tropical storms or hurricanes from June through
November.

3. Population and Culture. The population of Grenada was estimated in July 2000 to be 89,018 persons, or
slightly fewer than 262 persons per sq km. Ethnically, the population is 82% black and nearly 18% South Asians and
Europeans; there are also a few Arawak/Carib Amerindians. Most of the population is descended from Africans
brought over to work sugar plantations during the 16™ to 19" centuries. The literacy rate is 98%, and the average life
expectancy at birth is about 64 years. The population is approximately 37% urbanized. Religious preferences
mnclude: 53% Roman Catholic, 13.8% Anglican, and 33.2% other Protestant denominations.

4. Sanitation and Living Conditions. The standard of living for most Grenadians is relatively good. Medical care
is available throughout the country, but it is substandard compared to the U.S. Potable water is sometimes scarce,
due to local sewage and solid waste disposal problems. Food-borne and water-borne diseases are significant public
health problems. Roads are narrow, winding, have no shoulders, and are not well mamntained. Ecotourism threatens
some key environmental sites, including a small remnant of rain forest.

L. Guadeloupe.

1. Geography. The country of Guadeloupe consists of an archipelago of nine inhabited islands: Basse-Terre,
Grande-Terre, Marie-Galante, La Desirade, lles des Saintes (includes 2 inhabited islands), Saint-Barthelemy, iles de
la Petite Terre, and Saint-Martin (the French part of the island of Saint Martin). It has a total land area of 1,706 sq
km, about ten times the size of Washington, DC. Guadeloupe is located at the northern end of the Windward chain
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of'the Lesser Antilles, between the Caribbean Sea and the Atlantic Ocean. Grande-Terre s a low limestone
formation; Basse-Terre is volcanic in origin, with interior mountains. Most of the other seven islands are also
volcanic. The country’s highest point is 1,467 m at Soufriere near the southern end of Basse-Terre. The island of
Saint-Martin shares 10.2 km of land border with Saint Maartin (part of the Netherlands Antilles), which divides the
Island of Saint Martin approximately on an east-west line. Soufriere is an active volcano, although it has not erupted
recently. Land use n Guadeloupe includes: 14% arable (30 sq km are wrrigated), 4% permanent crops, 14%
permanent pasture, 39% forests and woodlands, and 29% other. The country’s most important natural resources are
cultivable land, beaches, and a climate that fosters tourism. The economy is primarily based on agriculture, tourism,
light industry (mainly sugar and rum production), and government services. Sugar is being replaced by other crops,
such as bananas (which now yield about 50% of export earnings), eggplant and flowers. Most manufactured goods,
fuel and some food must still be imported. All the country’s electricity is produced by generators that run on fossil
fuel. The population is mostly black or mulatto, and the vast majority are Roman Catholic. The country has 2,082
km ofroads, 1,742 km of which are paved, and they are among the best roads in the eastern Caribbean (some have
six lnes). Railroads are limited to privately owned narrow-gauge plantation Ines. There are nine airports, eight with
paved runways.

2. Climate. Guadeloupe’s climate is subtropical, tempered by trade winds, with a rather high humidity. There is a
cooler dry season (January through May) and a rainy season (June through November). Total rainfall averages about
150 cm per year and falls mostly during the rainy season. Average daily temperatures vary only a few degrees per
day and are around 27°C during the rainy season and 24°C during the dry season. The island is situated in the middle
of the hurricane belt, and hurricanes and tropical storms may hit Guadeloupe from June through November, causing
severe damage to crops and loss of'ife.

Camp Jacob, Guadeloupe (elevation 533 m)
Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 25 24 25 26 27 27 27 28 28 27 27 26
MINIMUM 18 17 17 18 19 21 20 21 21 20 19 18
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Monthly Precipitation (liquid equivalent)
MEAN (mm) 234 155 206 185 292 358 447 389 417 315 312 257

3. Population and Culture. The population of Guadeloupe was estimated in July 2000 to be 426,493 persons, or
nearly 250 persons per sq km. Ethnically, the population is 90% black or mulatto, 5% white, and 5% other
(including East Indian, Lebanese, and Chinese). The literacy rate is 90%, and the average life expectancy at birth is
about 77 years. Religious preferences include: 95% Roman Catholic, 4% Hindu and pagan African, and 1%
Protestant. The workforce s employed: 68% in services, 15% in agriculture, and 17% i industry (e.g, construction,
rum production). Unemployment is high, especially among young people, and may reach 30%.

4. Sanitation and Living Conditions. The standard of living for most citizens of Guadeloupe is relatively good.
The country’s economy is growing, but many consumer goods and modern conveniences are not readily available.
Roads and transportation are generally very good, but communication systems and many modern electronic consumer
goods are inadequate or unavailable. Medical care is available throughout the country, but it is not comparable to
that n the U.S. Food-borne and water-borne diseases, such as hepatitis A, enteric bacterial illnesses, and typhoid
fever, are common. Ciguatera poisoning is a frequent medical problem.

M. Haiti.

1. Geography. Haiti occupies the western 1/3 of'the island of Hispaniola. It is bordered by the Atlantic Ocean to
its north and the Caribbean Sea to its south and west. It shares a 275 km land border with the Dominican Republic
on its east side. Haitihas a total land area of 27,560 sq km, slightly smaller than Maryland. The country’s highest
point is Chaine de la Selle (2,680 m) located near Haiti’s southeastern corner, about 20 km north of its southern
coast and 20 km west of its border with the Dominican Republic. Haiti’s topography is mainly rugged and
mountainous. It lies mostly in the rain shadow of Hispaniola’s central mountains, so it is slightly less humid than most
Caribbean nations. Haiti claims Navassa Island as part of'its territory.

Political upheaval has been common throughout Haiti’s history. Political violence and corruption have periodicalty
caused large numbers of refugees to attempt escape to other countries, especially the U.S. and the Dominican
Republic. During the past 20 years, drug trafficking and transshipment through Haiti have greatly increased local
crime and strained intemational relations. There s very high unemployment, and 70% of employed workers do not
have formal jobs. Major economic and political reforms are needed to improve living standards in Haiti.

Haiti’s economy is primarily based on agriculture, tourism, sugar processing, coffee, minerals, textiles, cement, and
light manufacturing. There has recently been some growth in construction and tourism. Land use includes: 20%
arable (750 sq km are rigated), 13% permanent crops, 18% permanent pasture, 5% forests and woodlands, and
44% other. The country’s most important natural resources are bauxite, copper, calcium carbonate, gold, marble,
and hydro-power. Electricity is produced by generators powered by fossil fuels (55.63 %), hydroelectric generators
(41.62%), and other methods, such as wind or solar cells (2.75%). The country has 40 km of a privately owned
railway, formerly used to transport sugarcane or ore, but this line was closed in 1990. Haiti has 4,160 km of roads,
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1,011 km of which are paved, and 13 airports, only 3 of which have paved runways. Some coastal beaches could
be suitable for developing additional tourism.

2. Climate. Hati’s climate is tropical and semiarid where mountains in the east cut off trade winds. It has heavy
rains and high winds annually from April to June and from August to October, with an average total rainfall of about
135 cmper year. Daily temperatures average 27°C in coastal areas and 19°C in highland areas. Itis in the middle of
the hurricane belt and is subject to severe storms from June through November, as well as occasional floods and
droughts. Earthquakes also occasionally occur.

Port-au-Prince, Haiti (elevation 37 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 31 31 32 32 32 33 34 34 33 32 31 3l
MINIMUM 20 20 21 22 22 23 23 23 23 22 22 21

Monthly Precipitation (liquid equivalent)
MEAN (mm) 33 58 86 160 231 102 74 145 175 170 86 33

3. Population and Culture. The population of Haiti was estimated in July 2000 to be 6,867,995 persons, or
slightly more than 249 persons per sq km. The population is 95% black and 5% mulatto or white. The literacy rate
is 45%, and average life expectancy at birth is about 49 years. The population is approximately 30% urbanized.
Religious preferences include: 80% Roman Catholic, 16% Protestant (several denominations), 1% no religious
preference, and 3% other. Roughly 50% ofthe population also practices voodoo. Nearly 70% ofthe people
depend on small-scak subsistence farming for all of their needs.

4. Sanitation and Living Conditions. There are stark differences i living standards between the wealthy upper
class and most of the rest of the population. The rich have luxuries, conveniences, and foreign educations for their
children. Small farmers are extremely poor. The economy is expanding very slowly and is ranked among the lowest
25% in the world. Haiti is one of the poorest countries in the Western Hemisphere. Most Haitians cannot afford
health care. The United Nations has reported that 80% of Haiti’s people live in abject poverty and cannot meet their
daily needs. Medical care is substandard throughout the country.

There is often a widespread shortage of potable drinking water. Most of the country’s water and sewage treatment
systems are inadequate, poorly maintained, and poorly supplied with treatment materials and repair parts. Drinking
water supplies and food are often contaminated by raw sewage or industrial waste. Incidence of food-borne and
water-borne diseases, including hepatitis A, typhoid fever, and enteric bacterial diseases, is the highest in the
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Caribbean. Tuberculosis and other infectious diseases are prevalent throughout the country. Ciguatera poisoning is
also common.

Travel in most of Haiti can be dangerous because many roads are narrow and winding, especially in the mountains,
and road maintenance is only fair. Native drivers tend to be aggressive, and government officials often do not have
the equipment needed to clear accidents fromroads. Traffic enforcement and emergency response are almost
nonexistent outside the capital Brazen daytime theft of vehicles, boats, or personal property can occur anywhere and
anytime. Marine hazards in coastal waters include jellyfish and corals. Raw sewage and petroleum spilled from ships
and yachts have polluted beaches and coralbeds and caused local fish kills. Soil erosion is severe and deforestation
is extensive. Most of the remaining forests are being cleared for agriculture and the wood used as fuel.

N. Jamaica.

1. Geography. Jamaica has a total land area of 10,830 sq km, slightly smaller than Connecticut. It lies in the
Caribbean Sea approximately 965 km south of Miami, FL, south of Cuba and west of Hispaniola. It is the third
largest island in the Greater Antilles. Jamaica’s highest point is Blue Mountain Peak, at 2,256 m, about 25 km
northeast of Kingston, near the eastern end of the island. The topography is mostly mountainous with a narrow,
discontinuous coastal plam. Jamaica occupies a strategic location between the Cayman Trench and the Jamaica
Channel, the main Caribbean sea lanes for the Panama Canal. Jamaica is a developing nation whose economy,
ranked in the lower half of the world, is primarily based on bauxite (bauxite and alummna make up over 50% of
exports) and tourism. There has recently been some growth in light manufacturing and data processing for U.S. firms.
Land use are: 14% arable (350 sq km are trrigated), 6% permanent crops, 24% permanent pasture, 17% forests and
woodlands, and 39% other. The country’s most important natural resources are bauxite, gypsum, and limestone.
Major exports include alumina, bauxite, sugar, bananas and rum. All electricity is produced by generators powered
by fossil fuels. Jamaica has 370 km of raiways, 207 km public (no longer operational) and 163 km privately owned
and used to carry bauxite. It has 19,000 km of highways, 13,440 km of which are paved, and 36 airports, 11 with
paved runways. Inrecent years, cocaine transshipment to the U.S. and Europe and cannabis production have
increased local crime and strained mternational relations.

2. Climate. Jamaica’s climate is tropical, hot and humid, with temperate conditions in the interior of the island. It
has a combined average total rainfall of about 95 cmper year. Its average daily temperatures are 27°C to 35°C
(May through September) and 21°C to 27°C (October through April). Hurricanes and tropical storms may strike
Jamaica from July to November, often causing severe damage and loss of life.

Kingston (elevation 34 m)

Mean Daily Temperatures (°C)
MONTH J FM A M J J A S O N D
MAXIMUM 30 30 30 31 31 32 32 32 32 31 31 31
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MINIMUM 19 19 20 21 22 23 23 23 23 23 22 21

Monthly Precipitation (liquid equivalent)
MEAN (mm) 23 15 23 31 102 8 &8 91 99 180 74 36

3. Population and Culture. Jamaica’s population was estimated in July 2000 to be 2,652,689 persons, about 245
persons per sq km. Ethnically, the population is 90.9% black, 7.3% mixed, 1.3% East Indian, 0.2% white, 0.2%
Chinese, and 0.1% other. The literacy rate is 85%, and average life expectancy at birth is just over 75 years. The
population is approximately 52% urbanized. Religious preferences include: 61.3% Protestant (at least ten
denominations), 4% Roman Catholic, and 34.7% other (including some spiritual cults). Roughly 50% of the
population also practices voodoo. The work force is employed: 50.5% in services, 42.1% in industry, and 7.4% in
agriculture. Current unemployment is estimated at 15.5%.

4. Sanitation and Living Conditions. There are stark differences in living standards between the wealthy minority
and the rest of the people. The rich have luxuries and conveniences, while the majority of the population has far less
access to consumer goods and services. Many are extremely poor. The family i very important, but single parents
and absentee fathers are common. Some women choose to be single parents. Many women hold higher positions in
economic and political circles than in the past and have assumed more influence in the government. Gang violence
and crime are serious problems in the slums of Kingston. Public transportation and roads are poor and unsafe.
Vehicles travel on the left side of the road. Streets, including the main road to the airport, may be blocked for
indefinite periods, without warning, by roadblocks, bonfires, or street dances. Theft and violent crime is common in
most cities and anywhere outside the tourist enclaves of Kingston and Montego Bay.

The economy, ranked in the lower half in the world, is stagnant and may be declining slightly. Contributing factors
include tight money and fiscal policies, growing internal national debt, increasing international trade and monetary
deficits, high crime rates, and increasing civil unrest. Private medical care is available and adequate in and around
Kingston and Montego Bay, but substandard throughout the rest of the country.

Most ofthe country’s water and sewage treatment systems are nadequate and poorly mantained. Drinking water
supplies and food are often contaminated by raw sewage or industrial waste. Food-borne and water-borne diseases,
including typhoid fever, enteric bacterial diseases and hepatitis A, are common. Ciguatera poisoning occurs
frequently. Widespread environmental problems include: heavy deforestation, pollution of coastal waters and
destruction of coral reefs by raw sewage, industrial wastes (especially from mmning and smelting bauxite), and spilled
oil. At pollution by vehicle emissions is an increasing problem, especilly in Kingston.

0. Martinique.

1. Geography. Martnique has a total land area of 1,060 sq km, about six times the size of Washington, DC. Itis a
territory of France that lies north of Trinidad and Tobago, near the center of the Windward Islands of the Lesser
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Antilles. It is mountainous with an indented coastline and a dormant volcano. However, volcanic activity is a serious
hazard to inhabitants of the island. The economy is based on sugarcane, bananas, tourism, and light manufacturing.
Massive material and financial aid from France is needed annually to offset Martinique’s trade deficit. Banana
exports are increasing, but sugar is now largely converted into rum instead of exported. The country’s highest point is
1,397 m at Montagne Pelée, near the northwest end of the island. Land use includes: 8% arable (40 sq km of which
are irrigated), 8% permanent crops, 17% permanent pasture, 44% forests and woodlands, and 23% other. The
country’s most important natural resources are coastal scenery and cultivable land. Electricity is produced by
generators powered by fossil fuels. Roughly 90% of'the population is of African or mixed origmn, and 95% are
Roman Catholics. More than 70% of'the labor force is employed in services and administration. The country has
2,724 km of roads, most of which are paved, and two airports, one with paved runways.

2. Climate. Martinique’s climate is tropical, moderated by trade winds, with a rainy season annually from June to
October, and a drier period from December to May. The average total rainfall is about 205 cm per year. Average
daily temperatures vary only slightly from 27.3°C, being cooler from December to May and at higher elevations.
Tropical storms and hurricanes may pass over the island from June through November, averaging one devastating
storm every eight years.

Fort-de-France, Martinique (elevation 4 m)

Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D
MAXIMUM 28029 29 30 31 30 30 31 31 31 30 29
MINIMUM 21 21 21 22 23 23 23 23 23 23 22 22

Monthly Precipitation (liquid equivalent)
MEAN (mm) 119 109 74 99 119 188 239 262 236 246 201 150

3. Population and Culture. Martinique’s population was estimated in July 2000 to be 414,516 persons, or slightly
more than 391 persons per sq km. Ethnically, the population is 90% black or mixed, 5% white, and < 5% other
(East Indian, Lebanese, and Chinese). The literacy rate is 93%, and the average life expectancy at birth is slightly
more than 78 years. Religious preferences include 95% Roman Catholic and 5% Hindu and pagan African. The
workforce s employed: 73% i service and tourism, 17% i light ndustry (e.g, making rum), and 10% i agriculture
(mainly bananas or sugarcane). Unemployment is about 24%.

4. Sanitation and Living Conditions. The people of Martinique enjoy a rather high standard of living, with modern

communications systems, transportation, and electronic devices all readily available. Medical care is also available
throughout the country, although it does not equal that of more industrialized countries. Food-borne and water-borne
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diseases occur occasionally, as does ciguatera poisoning. Except in remote mountainous areas, roads are generally in
good condition and include some six-lane highways.

P. Montserrat.

1. Geography. Montserrat has a total land area of 100 sq km and is about 0.6 times the size of Washington, DC. It
is a territory of the United Kingdom and lies 48 km southwest of Antigua, near the southern end of the Leeward
Islands. Montserrat is a mountainous, volcanic island with limited coastal lowlands. The country’s economy has
historically been based on agriculture, but crop destruction due to hurricanes and volcanic activity (since 1995) have
severely limited agricultural production. A volcano in the Soufriere Hills became active on 18 July 1995, had a
catastrophic eruption in June 1997, and still remains active (a dome collapse and related ash-fall occurred in July
2001). Much of'the island was devastated and an estimated 65% of its residents (8,000 people) fled due to these
eruptions. Some former residents have returned to the northern half of the island. Tourism, mainly by rich and
famous people attracted to the island’s luxuriant flora and tropical climate, accounts for about 20% of the gross
domestic product. However, volcanic activity has restricted access, which since 1997 has been limited to ferries and
helicopters from Antigua. British reconstruction aid has helped the island’s economy. The country’s highest point is
914 m at Chances Peak (in the Soufriere Hills), near the center of the southern half of the island. Land use includes:
20% arable, 10% permanent pasture, 40% forests and woodlands, and 30% other. The country has negligible
natural resources and limited cultivable land. Serious soil erosion occurs on land cleared for cultivation. Electricity is
produced exclusively by generators powered by fossil fuels. The country has 269 km of roads, 203 km of which are
paved, and one airport with short paved runways, but safety factors prevent landing by most fixed-wing aircraft.

2. Climate. Montserrat’s climate is tropical and humid, with very little change in temperatures year round. The rainy
season, with a risk of tropical storms and hurricanes, occurs from June to November. The average total rainfall is
about 145 cmper year. Average daily temperatures vary only slightly, from 27°C in summer to 24°C in winter.

Plymouth, Montserrat (elevation 40 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 28 33 29 30 31 31 31 31 32 31 29 28
MINIMUM 21 21 21 22 23 24 24 24 23 23 23 22

Monthly Precipitation (liquid equivalent)
MEAN (mm) 122 86 112 89 97 112 155 183 168 196 180 140
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3. Population and Culture. Montserrat’s population was estimated in July 2000 to be 6,409 persons, or slightly
more than 64 persons per sq km. An indefinite number of those have returned since 1998. The population consists
ofblacks and whites, though proportions are unknown. The literacy rate is 97%, and the average life expectancy at
birth is nearly 78 years. Religious preferences include undetermined numbers of Anglicans, Methodists, Roman
Catholics, Pentacostals, Seventh-Day Adventists, and other Christian denominations. Most people (81%) are
employed in services related to tourism, although industry (e.g, electronic components, plastic bags) and agriculture
(e.g, vegetables, cattle) account for 13.6% and 5.4% ofthose employed. The local government has been developing
the island as an offshore data processing and financial center. Unemployment is about 20%.

4. Sanitation and Living Conditions. The people of Montserrat enjoy a relatively high standard of iving, with
modern communications systems and electronic devices fairly readily available. Housing has been scarce throughout
the island since volcanic activity began in 1995, despite increased construction near the island’s northern end.
Medical care 1s limited and substandard throughout the country. The primary hospital was destroyed in a volcanic
eruption and has been replaced by a temporary one near the northern end of the island. Outbreaks of food-borne
and water-borne diseases occur occasionally, as well as ciguatera poisoning. Roads are i fair-to-good condition,
but many in mountainous areas are steep, narrow and winding.

Q. Navassa Island.

1. Geography. Navassa Ishnd is an uninhabited rocky island in the Caribbean Sea. It has a total land area of 5.2
sq kmand is about 9 times the size of the Capital Mall in Washington, DC. It is strategically located 160 km south of
the U.S. Naval Base at Guantanamo Bay, Cuba, and is about 1/4 ofthe way from Haiti to Jamaica. Itis an
unincorporated territory of the U.S. and is administered by the U.S. Fish and Wildlife Service. Navassa Island is a
raised coral and limestone plateau that i flat to undulating and ringed by vertical cliffs 9 to 15 m high. There s one
depression in the shore cliffs near the northwestern end of the island where phosphorite miners had built a short wharf
for loading the mineral onto ships. The island’s highest point is 77 m at an unnamed site near its southwestern side.
Most of the island is covered by shrubs and short trees, predominantly by an indigenous species of fig and by
poisonwood (Metopium toxiferum, tamily Anacardiaceae). The limited grasses on the island once supported a
small herd of goats. The island has many limestone karst formations and many steep-walled pits 3 to 4 m deep, often
with small caves i their sides.

Navassa Islnd was discovered by Christopher Columbus in 1504 and named “Navaza.” Over the years, birds and
possibly bats have deposited large amounts of guano (several m thick in places) that have gradually changed nto a
reddish, granular, phosphate-rich material called “phosphorite.” Navassa Island was claimed by the U.S. n 1857
under provisions of the “Guano Act.” The Navassa Phosphate Co., Baltimore, MD, occupied the island and mined
the phosphorite from 1865 to 1900, when the supply dwindled and further retrieval became uneconomical. In 1917,
the U.S. Coast Guard built and manned the tallest Carbbean lighthouse on Navassa Islind. In 1999, the island and
lighthouse were decommissioned as a Coast Guard checkpoint. In 1998, the island became a wildlife refuge under
the Center for Marine Conservation. Haiti claims Navassa [sland as is territory.
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2. Climate. Navassa Ishnd’s climate is tropical and humid, with very little change in temperature year round. It lies
in the middle of the Caribbean hurricane belt, and there is a risk of tropical storms and hurricanes from June to
November. There are no reliable long-term records of average or annual temperatures and rainfall, but these could
be expected to be similar to those for coastal areas of nearby Haiti.

3. Population and Culture. Navassa Island is uninhabited.

4. Sanitation and Living Conditions. There is one large, abandoned, 46-m tall lighthouse near the southwestern
side of the island and a few small, dilapidated buildings near the southeastern side. The buildings were origmnally
constructed by miners in the late 1800s and rebuilt n 1917 by the U.S. Coast Guard. They include at least two
underground freshwater (rain catchment) storage cisterns. There is no other freshwater source. There are no large
trees for shade and no significant topographic relief for protection from wind or storms. Occasionally, fishermen from
Haiti or Jamaica visit the island and may camp near the old buildings for a night or two.

R. Netherlands Antilles.

1. Geography. The Netherlands Antilles comprise two groups of islands (five main islands) in the Caribbean Sea
that are part of the Kingdom of the Netherlands. One group includes Curagao and Bonaire, both within 70 km of the
northern coast of Venezuela. The other group, located east of the Virgn Islands near the middle of the Leeward
chain of the Lesser Antilles, includes Saba, Saint Eustatius, and Saint Maarten (the southern part of the island of Saint
Martin; the northern part is a French territory, Saint-Martin). The Netherlands Antilles has a total land area of 960 sq
km, which is more than five times the size of Washington, DC. The islands are generally hilly with volcanic mteriors.
The country’s highest point is 862 m at Mount Scenery. The island of Saint Maarten also has 10.2 km of land border
with Saint-Martin (part of the French territory of Guadeloupe), which divides the Island of Saint Martin
approximately on an east-west line. Only 10% ofthe land is arable. The country’s most important natural resources
are phosphates (Curacao only) and salt (Bonaire only). Curacao was the center of the Caribbean slave trade and
was hard hit by the abolition of slavery in 1863. Its prosperity (and that of neighboring Aruba) was restored in the
early 20th century when oil refineries were constructed to service the newly discovered Venezuelan oil fields. The
economy is based on tourism, petroleum transshipment, and offshore finance and is highly integrated with the world
economy. These islands have a high per capita ncome and a well-developed infrastructure compared to other
countries in the region. However, unemployment is rather high for a developed country. Almost all consumer and
capital goods are imported, mamnly from Venezuela, the U.S. and Mexico. Poor soils and inadequate water supplies
limit the development ofagriculture. All of the country’s electricity is produced by generators that run on fossil fuel.
The country has 600 km of roads, 300 km of which are paved. There are five airports, all with paved runways.
There are also three major seaports located at Kralendijk, Phillipsburg, and Willemstad.

2. Climate. The climate of the Netherlands Antilles is tropical but tempered by trade winds. Curagao and Bonaire
lie south of the hurricane belt and are rarely threatened by severe tropical storms, but Saint Maarten, Saint Eustatis,
and Saba are subject to hurricanes from July to November each year. Temperatures seldom exceed 32°C in the
daytime and seldom fall below 24°C at night. Total rainfall averages about 56 cm per year.
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Willemstad, Curacao (elevation 23 m)

Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D
MAXIMUM 28029 29 30 30 31 31 31 32 31 30 29
MINIMUM 24 23 23 24 25 26 25 26 206 206 24 24

Monthly Precipitation (liquid equivalent)
MEAN (mm) 53 25 20 28 20 25 38 31 28 107 112 99

3. Population and Culture. The population of the Netherlands Antilles was estimated in July 2000 to be 210,134
persons or nearly 219 persons per sq km. The population is 85% black or mixed and 15% other (including Carib
Amerindian, white, and East Asian). The literacy rate is 98%, and the average life expectancy at birth is more than
74 years. Religious preferences include: Roman Catholic, Jewish, and various Protestant denominations, including
Seventh-Day Adventist.

4. Sanitation and Living Conditions. The standard of living for most of the population is relatively high. The
country’s economy is strong, and most consumer goods and modern conveniences are readily available. Roads and
transportation are good, but road signs may not be easily seen. Medical care is generally available throughout the
country, especially on Saint Maarten and Curagao, but it is not comparablk to care routinely available in the U.S.
Food-borne and water-borne diseases are significant public health threats. Outbreaks of ciguatera poisoning also
occur. The rehtively low average annual ramnfall leads to dusty conditions on some of these islands.

S. Puerto Rico.

1. Geography. Puerto Rico is the smallest and the easternmost island in the Greater Antilles. It has a total land area
of 8,959 sq km and is about three times the size of Rhode Island. Puerto Rico is a commonwealth of the U.S. Its
highest point is 1,338 m at Cerro de Punta, near the middle of the western half of the island. The terrain is mostly
mountainous with a fertile coastal plain along the north side of'the island. Precipitous drops from the mountains to the
sea occur along the west coast, and sandy beaches are present along most coastal areas. The economy i one of the
most dynamic in the Caribbean region and is based primarily on tourism, a variety of industries, and agriculture
(especially dairy and sugar production). More than half of the labor force is employed in government services and
tourism. Historically, special tax relief, cheap labor, and Puerto Rico’s role as an export processing zone for U.S.
goods have provided a business-friendly atmosphere encouraging expansion of industry and trade. Land use
includes: 4% arable (about 390 sq km are irrigated), 5% permanent crops, 26% permanent pasture, 16% forests and
woodlands, and 49% other. The country’s most important natural resources are copper, nickel, and possibly
onshore and offshore oil reserves. Electricity is produced by generators powered by fossil fuels (98.06%) or by
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hydroelectric generators (1.94%). Droughts and hurricanes are serious natural hazards and soil erosion is a growing
problem. Puerto Rico has 96 km of private rairoads that are mainly used to transport sugarcane. It has 14,400 km
of paved roads and 30 airports, 21 with paved runways. It is strategically located along the Mona Passage, a key
shipping lane to the Panama Canal. San Juan has one of the largest and best natural harbors in the Caribbean. Many
small rivers and the high central mountains ensure that the land has an abundant supply of water.

2. Climate. Puerto Rico’s climate is tropical marine and mild, with little seasonal variation in temperature. Relatively
constant northeastern trade winds blowing year-round help moderate the tropical heat and humidity. The average
total rainfall is about 140 cm per year, with slightly more occurring from May to November, though there is no distinct
dry season. The northern side of the island receives more rain than the southern side, which is relatively dry,
especially the southwestern corner. Average daily temperatures in coastal areas vary only a few degrees from 24°C,
but higher elevations are cooler. Hurricanes and tropical storms may strike the island from June through November.

San Juan (elevation 25 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 27 27 27 28 29 29 29 29 30 29 29 27
MINIMUM 21 21 21 22 23 24 24 24 24 24 23 22

Monthly Precipitation (liquid equivalent)
MEAN (mm) 109 69 74 104 150 137 145 160 158 142 160 137

3. Population and Culture. The population of Puerto Rico was estimated in July 2000 to be 3,915,798
persons, or slightly more than 437 persons per sq km. Ethnically, the population is diverse and includes
people of black, white, and Amerindian ancestry, among others. The literacy rate is 89%, and the average life
expectancy at birth is about 75 years. Religious preferences include 85% Roman Catholics and 15%
Protestants and others.

4. Sanitation and Living Conditions. Puerto Rico is considered to be a developing area, but the standard
of iving for most of its people is good. The economy i expanding and is ranked among the upper 50% in the
world. Modemn conveniences, communications systems, transportation, and consumer goods are readily
available to most of the people. In and near San Juan, medical care is available and comparable to that in the
U.S. Medical care 1 less available and of poorer quality throughout the rest of the island. Water shortages
and droughts occasionally occur. Most of the country’s water and sewage treatment systens are adequate,
and food-borne and water-borne diseases are uncommon compared to other Caribbean nations. Most roads
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are adequate and are kept in fair to good condition. Some roads in remote or mountainous areas are narrow
and winding,

T. Saint Kitts and Nevis.

1. Geography. The country of Saint Kitts and Nevis has a total land area of 261 sq km, which is about 1.5
times the size of Washington, DC. It lies near the southeastern end of the Leeward Islands. Nevis is
separated from Samt Kitts by a 3.2 km wide channel and is more lush and less developed. There is regular
ferry service between the islands. The airport on Saint Kitts is large enough for international jet flights to land,
but the airport on Nevis can only accommodate small propeller planes. The country’s highest pomnt is 1,156
m at Mount Liamuiga (a dormant volcano with a 227 m deep crater), near the middle of the northwestern half
of'the island of St. Kitts. Both islands are mamly volcanic with mountainous interiors. The economy is
expanding and currently ranks in the upper 50% in the world. It has traditionally depended on the growing
and processing of sugarcane, but decreasing world prices have depressed this industry in recent years.
Tourism, export-oriented manufacturing, and offShore banking have recently assumed larger roles in the
economy. Most food, fuel, machinery, and consumer goods must be imported. Land use includes: 22%
arable, 17% permanent crops, 3% permanent pasture, 17% forests and woodlands, and 41% other. The
warm, tropical climate, lush vegetation, sandy beaches, and hot and cold springs attract many tourists to the
islands. Generators powered by fossil fuels produce all of the country’s electricity. Sant Kitts and Nevis has
58 km of railroads, mainly serving sugarcane plantations. It has 320 km ofroads, 136 km of which are
paved and 2 airports, both with paved runways. This country’s small paramilitary unit, within its police force,
contributed troops to the 1983 jomt task force that mvaded Grenada to remove a Marxist group which had
seized power.

2. Climate. The climate of Saint Kitts and Nevis is tropical but tempered by constant sea breezes. There i
little seasonal temperature variation, with a range of 17°C to 31°C throughout the year, but a distinct rainy
season occurs from May through November. The average total rainfall is about 140 cm per year.
Hurricanes and tropical storms may pass over the islands from July to November. In September 1998,
Hurricane Georges caused roughly $445 million in damage.

3. Population and Culture. The population of Saint Kitts and Nevis was estimated in July 2000 to be
38,819 persons, or nearly 149 persons per sq km. The population is predominantly black but also includes
people of British, Portuguese and Lebanese ancestry. The literacy rate is 97%, and the average life
expectancy at birth is slightly less than 71 years. The population is about 41% urbanized. Religious
preferences include Anglican, various other Protestant denominations, and Roman Catholic. About 70% of
the workforce s employed in services and tourism. Unemployment is low and currently less than 5%.

4. Sanitation and Living Conditions. Saint Kitts and Nevis is a developing country, but the standard of
living for most of its people is very good. The economy is expanding and is ranked among the upper 50% in
the world. Modern conveniences, communications systems, transportation, and consumer goods are
available to most of the people. Medical care is substandard, even in the capital of Basseterre, and is
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available primarily in or near urban areas. Most of the country’s water and sewage treatment systemns are
adequate, but outbreaks of food-borne and water-borne diseases still occur. Ciguatera poisoning is a
periodic problem. Most roads are adequate, but they are kept in only fair to good condition, especially
outside urban areas. Some roads in remote or mountainous areas are narrow, winding and poorly marked.
Vehicles drive on the left-hand side ofthe road.

U. Saint Lucia.

1. Geography. Saint Lucia has a total land area of 610 sq km and is about 3.5 times the size of
Washington, DC. The island lies between St. Vincent and Martinique, north of Trinidad and Tobago, near
the middle of the Windward Islands. Saint Lucia is volcanic and mountainous with some broad, fertile
valleys. It has a very good natural harbor at Castries. The international airport at the southern tip of the
island can accommodate jumbo jets. Significant amounts of pristine rainforest, natural attractions such as the
twin pitons south of Soufriere, and the naccessbility of much of the island’s interior have made it a popular
destination for ecotourists. Current environmental issues include deforestation and soil erosion, particularly in
the northern region. The country’s highest point is 950 m at Mount Gimie, approximately in the middle of the
southern half of the island. Land use includes: 8% arable (about 10 sq km are irrigated), 21% permanent
crops, 5% permanent pasture, 13% forests and woodlands, and 53% other. The country’s most important
natural resources are forests, sandy beaches, mmneralk (pumice), mineral springs, and geothermal energy from
volcanic activity. Electricity is produced exclusively by generators powered by fossil fuels. The economy has
historically been based on agriculture (mainly bananas), but recent changes in banana import preference
policies by the European Union (EU) have caused that industry to decline steadily over the past few years.
Saint Lucian farmers cannot compete with the much cheaper bananas from South American sources.
However, about 40% of the labor force is still employed in agriculture. Saint Lucia’s manufacturing sector is
very diverse, the construction industry is growing, and the government is developing regulations to encourage
the small offShore financial sector. Tourism is still relatively small but is growing in economic importance.
Unemployment is about 15%. Saint Lucia has 1,210 km of roads, only 63 km of which are paved, and two
airports, both with paved runways.

2. Climate. Saint Lucia’s climate is tropical, moderated by trade winds, with dry (January through April)
and rainy (May through August) seasons. During the dry season, sheltered parts of the island can experience
mtense heat, but higher elevations are generally cooler year-round. Most of'the island has an annual average
temperature ofabout 26°C; temperatures are slightly warmer May through July and slightly cooler December
through February. Most of the island, especially near the southern and eastern shores, experiences very little
temperature variation within a day. The total annual rainfall ranges from 150 to 350 cm per year, most falling
during the rainy season. Heaviest rainfall occurs at higher elevations. Hurricanes and tropical storms are
most likely to hit Saint Lucia from June through November.

Soufriere, Saint Lucia (elevation 3 m)

Mean Daily Temperatures (°C)
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MONTH J FM A M J J A S O N D
MAXIMUM 28 28 29 31 31 31 31 31 31 31 29 28
MINIMUM 21 21 21 22 23 23 23 23 23 22 22 21

Monthly Precipitation (liquid equivalent)
MEAN (mm) 135 91 97 86 150 218 236 269 252 236 231 198

3. Population and Culture. The population of Saint Lucia was estimated in July 2000 to be 156,260
persons, or slightly more than 256 persons per sq km. Ethnically, the population is 90% black, 6% mixed,
3% East Indian, and 1% white. The literacy rate is 67%, and the average life expectancy at birth is about
72.31 years. Strong family and extended family concerns are important in the daily life and culture of most
inhabitants, although absentee fathers are common in agricultural and remote locations. Inrecent years,
women have gained increased educational and professional opportunities. The population is approximately
47% urbanized. Religious preferences include: 90% Roman Catholic, 3% Anglican, and 7% various other
Protestant denominations.

4. Sanitation and Living Conditions. The standard of living for most of Saint Lucia’s population is
relatively good, with an expanding economy ranked among the upper 50% in the world. The availability of
modern communications systems, transportation, electronic devices and other consumer goods is increasing.
Medical care is available throughout the country but is substandard compared to most industrialized countries.
Potable water is sometimes scarce due to mnadequate local water and sewage treatment and improper
disposal of solid waste. Gastrointestinal diseases caused by food-borne and water-borne pathogens occur
occasionally, as does ciguatera poisoning. Roads, especially in mountamnous areas, are narrow and winding
and have narrow or no shoulders, few guardrails and steep ditches. Road maintenance is only fair to good,
even in urban areas. Vehicles travel on the lefi-hand side of the road.

V. Saint Vincent and the Grenadines.

1. Geography. The country of Saint Vincent and the Grenadines includes the main island of Saint Vincent
and more than 30 smaller islands (the Grenadines), several of which are uninhabited. It has a total land area
of389 sq km, about twice the size of Washington, DC. 1t lies between Saint Lucia and Grenada, north of
Trinidad and Tobago, near the southern end of the Windward Islands. The administration of the islands of
the Grenadines is divided between the government of Saint Vincent and the Grenadines and Grenada. Saint
Vincent is a mountainous volcanic island. The other islands are flat and mainly bare coral. The country’s
highest poit is 1,234 m at Soufriere, near the northern end of Saint Vincent island. The active volcano at
Soufriere hst erupted n 1979. Land use includes: 10% arable (about 10 sq km are rrigated), 18%
permanent crops, 5% permanent pasture, 36% forests and woodlands, and 31% other. The country’s
electricity is produced partly by generators that run on fossil fuel (67.19%) and partly by hydroelectric
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generators (32.81%). The economy of Saint Vincent and the Grenadines has historically been based on
agriculture, primarily banana production. The economy is growing slowly and is ranked in the lower half of
the world’s economies. Tourism and related services are expanding, although most tourists are the rich
mtemnational jet set. The government has targeted improvements and services on the island of Mustique
(accommodations for the wealthy) and Union Island (support for yachting) specifically to attract more
tourists. There 1 a small manufacturing sector and a small but growing offshore financial sector.
Unemployment is about 22%. Saint Vincent and the Grenadines has 1,040 km of roads, only 320 km of
which are paved, and six airports, five with paved runways.

2. Climate. The climate of Saint Vincent and the Grenadines is tropical, with little seasonal variation in
temperature, although there is a rainy season from May to November. Total rainfall throughout most of this
country averages about 150 cm per year, with greater amounts at higher elevations. There is some rainfall
nearly every day. Average daily temperatures are usually about 26°C year-round but may be slightly cooler
from January through March and slightly warmer from July through September. Saint Vincent and the
Grenadines lies at the southern margin of the hurricane belt, but severe storms strike these islands from June
through November. Tropical storms wiped out substantial portions of the crops in both 1994 and 1995.

3. Population and Culture. The population of Saint Vincent and the Grenadines was estimated in July
2000 to be 115,461 persons, or more than 296 persons per sq km. Ethnically, the population is 66% blck,
19% mixed, 6% East Indian, and 2% Carib Amerindians. Most ofthe population is descended from Africans
brought over to work plantations fromthe 16™ to 19" centuries. Family life and culture are heavily influenced
by the Anglican Church, and due to a long history of intermarriage, there is little if any racial tension. Family
life and extended families are strong, but cases of absentee fathers are frequent. The literacy rate is 96%, and
the average life expectancy at birth is about 72.3 years. The population is approximately 43% urbanized.
Religious preferences include: 47% Anglican, 28% Methodist, 13% Roman Catholic, 12% other (including
Seventh-Day Adventist, and other Protestant denominations, as well as a few Hindus) .

4. Sanitation and Living Conditions. The standard of living for most of the population is relatively good,
despite a slow-growing economy. Availability of modern communications, transportation, and most
consumer goods is limited but increasing. Medical care is available throughout the country but is substandard
compared to the U.S. Evacuation of critical medical cases can be slow and difficult. Potable water is
sometimes scarce due to lack of any local sources on most of the islands. Most of the Grenadines must
import all of their potable water and fuel Indiscriminate sewage and solid waste disposal from yachts
sometimes pollutes beaches, poses health hazards to tourists, and kills local reef corak and related sea life.
Food-borne and water-borne diseases are significant public health risks. Despite significant government
efforts to improve the transportation infrastructure, most roads are still narrow and winding, have no
shoulders, traverse steep ravines (in mountainous areas), and are nadequately maintaned. Vehicles drive on
the left-hand side of the road.

W. Trinidad and Tobago.
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1. Geography. The country of Trinidad and Tobago has a total land area of 5,128 sq km, which is slightly
smaller than Delaware. This country lies just off the northeast coast of Venezuela, at the farthest southern end
of the Windward Islands. The terrain is primarily plains with some hills and low mountains. The country’s
highest point is 940 m at El Cerro del Aripo, roughly centered (east and west) about 25 km south of
Trinidad’s northern coast. Land use includes: 15% arable (about 220 sq km irrigated), 9% permanent crops,
2% permanent pasture, 46% forests and woodlands, and 28% other. The country’s most important natural
resources are petroleum, natural gas and asphalt. Trinidad’s Pitch Lake is the world’s largest natural
reservoir of asphalt. Trinidad is rich in tropical vegetation and has excellent beaches and a unique flora and
fauna that includes more than 500 species of butterflies. Electricity is produced primarily by generators
powered by fossil fuels (99.27%), but also partly by other means such as solar and wind (0.73%). Currently,
the economy is based mainly on the petrochemical industry, foreign investment and trade, and tourism
(especially pleasure boats). Unemployment remains rather high, despite government efforts to diversify the
economy. Pollution of coastal waters, beaches and natural areas (coastal swamps) by spilled petroleum and
waste from ships, water pollution by agricultural chemicals, industrial wastes, and raw sewage, deforestation
and soil erosion are major environmental concerns. More than 60% of'the labor force s employed in
services (which account for more than half of the annual gross domestic product), 25% in construction,
manufacturing and mining, and less than 10% i agriculture. Unemployment is about 14.2%. Trinidad has
only a mmnimal agricultural railroad system near San Fernando, which has not been used since 1968. Trinidad
and Tobago has 8,320 km of roads, 4,252 km of which are paved, and six airports, three with paved
runways.

2. Climate. The climate is tropical with a rainy season from June to December and a dry season from
January to mid-April. The average total rainfall is nearly 150 cm per year. Average daily temperatures
usually vary from 21°C to 31°C, being coolest from January to March and warmest from April to June.
Trinidad and Tobago lie outside the Caribbean hurricane belt and are seldom threatened by tropical storms.

St. Clair, Trinidad (elevation 20 m)

Mean Daily Temperatures (°C)

MONTH J FM A M J J A S O N D
MAXIMUM 31 31 32 32 32 32 31 31 32 32 32 31
MINIMUM 21 20 20 21 22 22 22 22 22 22 22 21

Monthly Precipitation (liquid equivalent)
MEAN (mm) 69 41 46 53 94 193 218 246 193 170 183 125
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3. Population and Culture. The population of Trinidad and Tobago was estimated in July 2000 to be
1,175,523 persons, or slightly more than 299 persons per sq km. Ethnically, the population is 39.5% black,
40.3% East Indian (mainly immigrants from northern India), 18.4% mixed, 0.6% white, and 1.2% Chinese
and other. The literacy rate is 97.7%, and the average life expectancy at birth is nearly 68 years. The
population is approximately 70% urbanized. Religious preferences include: 29.4% Roman Catholic, 23.8%
Hindu, 10.9% Anglican, 5.8% Muslim, 3.4% Presbyterian, and 26.7% other.

4. Sanitation and Living Conditions. The standard of living for most of the population of Trinidad and
Tobago is relatively good due to an expanding economy and the ready availability of modern communications
systems and most consumer goods. Adequate medical care is available in the capital, Port-of-Spain, but is
less available in rural areas. Potable water is often scarce due to madequate local water and sewage
treatment and improper solid waste disposal. Food-borne and water-borne diseases are still a public health
threat. Ciguatera poisoning occurs periodically. Some of Trinidad and Tobago’s main roads are very good,
and a few have four lanes. Most secondary roads are narrow and often have no shoulders or guardrails.
Vehicles drive on the left-hand side of the road. Petroleum spills and raw sewage from ships have caused
pollution of some of Trinidad and Tobago’s coastal reefS and beaches and threaten populations of plants and
animals in sensitive coastal marshes.

X. Turks and Caicos Islands.

1. Geography. The Turks and Caicos Islands is a territory of the United Kingdom comprising 32 low-lying
flat limestone islands with extensive marshes and mangrove swamps. Only eight islands are nhabited. They
are located about 40 km southeast of the Bahamas and about the same distance north of the island of
Hispaniola in the Atlantic Ocean. The country has a total land area 0f430 sq km, about 2.5 times the size of
Washington, DC. The country’s highest point is 49 m, at a location in the Blue Hills, near the western end of
Provindenciales Island. The economy is primarily based on tourism, fishing and offShore financial services.
The country exports a considerable volume of seafood and sea shells, but most capital goods, food, fuel, and
consumer goods must be imported. Only 2% ofthe land is arable. Electricity is produced exclusively by
generators powered by fossil fuels. Natural fresh water sources are very limited and islanders depend on
cistemns to collect rainwater for drinking. About one-third of the labor force is employed in government, one-
fifth in agriculture and fishing, and the remainder work in tourism, financial, and other related services.
Unemployment is estimated at 10%. The country has 121 km of roads, 24 km of which are paved, and
seven airports, four with paved runways.

2. Climate. The climate of the Turks and Caicos Islands is tropical marine, moderated by northeastern
trade winds, and is usually sunny and relatively dry. The average daily temperatures vary only a few degrees
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year-round, with high temperatures of about 31°C and low temperatures of about 22°C. The country’s
average total rainfall is about 95 cm per year, with most falling between October and November and slightly
less falling between February and March. The Turks and Caicos Islands are located at the northern edge of
the Caribbean hurricane belt. Hurricanes and tropical storms may occur between June and November but
often veer north or northeast of the islands.

Grand Turk (elevation 3 m)

Mean Daily Temperatures (°C)

MONTH J F M A M J J A S O N D
MAXIMUM 27 27 28 29 30 31 31 32 31 31 29 28
MINIMUM 21 21 22 23 24 25 25 26 25 24 23 22

Monthly Precipitation (liquid equivalent)
MEAN (mm) 56 36 28 38 66 41 43 51 81 102 114 69

3. Population and Culture. The population of the Turks and Caicos Islands was estimated in July 2000 to
be 17,502 persons, or almost 41 persons per sq km, and is nearly 100% black. The literacy rate is 98%,
and the average life expectancy at birth is slightly more than 73 years. Religious preferences include: 41.2%
Baptist, 18.9% Methodist, 18.3% Anglican, 1.7% Seventh-Day Adventist, and 19.9% other. Employed:
33% i government, 20% i agriculture, and 47% other (including tourism, financial and other services).
Unemployment is about around 10%.

4. Sanitation and Living Conditions. The standard of living for most of the people of the Turks and
Caicos Islands is relatively good. The economy depends heavily on annual subsidies from the UK. There is
limited availability of modern conveniences and consumer goods. Medical care is substandard throughout
the country. The country’s water distribution, sewage treatment, and waste disposal are generally
madequate. Consequently, drinking water supplies are often contaminated by raw sewage or industrial
waste. Food-borne and water-borne diseases are common as well as the threat of ciguatera poisoning.

Y. Virgin Islands.

1. Geography. The U.S. Virgin Islknds are a group of 53 volcanic islands about 80 km east of Puerto Rico,
at the western end of the Leeward Islands. They are an unincorporated territory of the U.S., with a total land
area of 349 sq km, about twice the size of Washington, DC. The U.S. Virgin Islands’ highest point is 474 m
at Crown Mountain. The islands are hilly to rugged with little level land, although beautiful sandy beaches

occur along several coastal areas. The U.S. Virgin [slands’ economy is among the top 25% in the world and
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is based on tourism, which accounts for more than 70% of employment and more than 70% of the annual
GDP. The manufacturing sector includes petroleum refining, textiles, pharmaceuticals, electronics, and watch
assembly. Agriculture is insignificant. One of the world’s largest petroleum refineries is on Saint Croix. Land
use includes: 15% arable, 6% permanent crops, 26% permanent pasture, 6% forests and woodlands, and
47% other. Electricity is produced exclusively by generators powered by fossil fuels. The U.S. Virgin
Islands have 856 km ofroads and two airports, both with paved runways. This country is strategically
located along the Anegada Passage, a key shipping lane for the Panama Canal. Saint Thomas has one of the
best natural deepwater harbors in the Caribbean. A lack of natural fresh water resources is a major concern.

2. Climate. The climate ofthe U.S. Virgin Islands is subtropical, tempered by easterly trade winds, with
relatively low humidity, little seasonal temperature variation and an annual rainy season (May through
November). Average total annual rainfall is about 130 cm. Daily temperatures vary only a few degrees from
the average of 26°C, seldom exceeding a low of21°C or a high of 32°C. Higher elevations are cooler and
may receive more rain. Hurricanes and tropical storms may strike these islands from June through
November.

3. Population and Culture. The population ofthe U.S. Virgin Islnds was estimated in July 2000 to be
120,917 persons, or slightly more than 346 persons per sq km. The population’s ethnic origins are diverse,
including blacks, whites, Asians and others. The average life expectancy at birth is about 78 years. Religious
preferences include: 42% Baptist, 34% Roman Catholic, 17% Episcopalian, and 7% others.

4. Sanitation and Living Conditions. The U.S. Virgin Islands is a developed country. The standard of
living for most of its people is very good. The economy is expanding and is ranked among the top 25% in the
world. Modern conveniences, communications systems, transportation, and most consumer goods are
readily available to most inhabitants. Medical care is available throughout the islands and is comparable to
that in the U.S. Water shortages and droughts occur fairly often due to a lack oflocal freshwater sources.
Most of the country’s water and sewage treatment systems are adequate, and food-borne and water-borne
diseases are infrequent. Most roads are adequate and are kept in fair to good condition, although roads in
hilly or mountainous areas are narrow and winding,
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V. Militarily Important Vector-borne Diseases with Short Incubation Periods
(<15 days)

A. Malaria.

Human malaria is caused by any of 4 protozoan species in the genus Plasmodium that are transmitted by the
bite of an infective female Anopheles mosquito. Clinical symptoms of malaria vary with the species. The
most serious malaria infection, falciparum malaria, can produce life-threatening complications, including renal
and hepatic failure, cerebral mvolvement and coma. Case fatality rates among children and nonimmune aduls
exceed 10% when not treated. The other human malarias, vivax, malariae and ovale, are not life-threatening
except in the very young, the very old, or persons in poor health. Illness is characterized by malaise, fever,
shaking chills, headache and nausea. The periodicity of the fever, occurring daily, every other day, or every
third day, is characteristic of the Plasmodium species. Nonfatal cases of malaria are extremely debilitating.
Relapses of improperly treated malaria can occur years after the initial infection in all but falciparum malaria.
Plasmodium malariae nfections may persist for as long as 50 years, with recurrent febrile episodes.
Persons who are partially immune or have been taking prophylactic drugs may show an atypical clinical
picture. Treatment of malaria has been complicated by the spread of multiple drug-resistant strains of P.
falciparum in many parts of the world. Current information on foci of drug resistance is published annually
by the World Health Organization (WHO) and can also be obtained from the Malaria Section of the Centers
for Disease Control and Prevention (CDC), and the Armed Forces Medical Intelligence Center.

Military Impact and Historical Perspective. Malaria has had an epic impact on civilizations and military
operations. During the U.S. Civil War, 50% of the white troops and 80% ofthe black troops in the Union
armies contracted malaria annually. During World War I, in the Macedonian campaign, the French army was
crippled with 96,000 cases of malaria. In 1918, over 2 million man-days were lost in the British Macedonian
Army because of malaria. During World War II, malaria caused five times as many U.S. casualties in the
South Pacffic as did enemy action. The highest annual incidence rate of malaria during World War II (98.5
cases per 1,000) occurred in the China-Burma-India theater. There were approximately 81,000 confirmed
cases of malaria in the U.S. Army in the Mediterranean theater froml1942 to1945. The average length of
hospitalization for malaria in 1943 was 17 days, representing a total of 425,000 man-days lost during the
year, or the equivalent of an entire division lost for a month. In 1952, during the Korean War, the 1st Marine
Division suffered up to 40 cases per 1,000 marines. However, chloroquine became available throughout the
entire Korean combat area by the late summer of 1950. Consequently, the incidence of malaria during the
Korean War was low when compared to the rates for World War II. During the Vietnam War, battle
casualties accounted for only 17% of American hospitalizations. Many regiments were rendered ineffective
due to the incidence of malaria, and many U.S. military units experienced up to 100 cases of malaria per
1,000 personnel per year. Elements of the 731d Airborne Brigade had an incidence of 400 cases of malaria
per 1,000 during 1967 and early 1968. Almost 300 military personnel contracted malaria during Operation
Restore Hope in Somalia. Malaria remains a threat to military forces due to widespread drug resistance in
plasmodia, insecticide resistance in the vectors, and the consequent resurgence of malaria in many areas of
the world.
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Disease Distribution. Endemic malaria has been eradicated from most temperate countries, but i is still a
major health problem in many tropical and subtropical areas. Worldwide, there are an estimated 250 to 300
million cases of malaria annually, with 2 to 3 million deaths. The WHO estimates that nearly 1 million children
under the age of 10 in Africa die from malaria every year. Globally, P. falciparum and P. vivax cause the
vast majority of cases. Plasmodium falciparum occurs in most endemic areas of the world and is the
predominant species in Africa. Plasmodium vivax is also common in most endemic areas except Africa.
Plasmodium ovale occurs mainly in Africa, and P. malariae occurs at low levels in many parts of the world.
In most endemic areas the greatest malaria risk is in rural locations, with little or no risk in cities. However, in
Somalia during Operation Restore Hope (1993), several malaria cases occurred in U.S. troops who were
only in Mogadishu. Urban malaria has also become a serious problem in India due to the breeding habits of
Anopheles stephensi.

Malaria has been eradicated throughout the Caribbean, with the exception of the island of Hispanola (Haiti
and the Dommican Republic) and a recent resurgence of malaria in Trinidad. In some countries malaria has
been eradicated since the 1960s (Puerto Rico and Grenada in 1962, Trinidad in 1965, except for recent
resurgence). However, competent malaria vectors are present on many Caribbean islands, and at least 10
Caribbean countries have reported imported cases during the last 15 years. Plasmodium falciparum is the
most frequently imported malaria, and Africa is the most common source of imported cases. In addition, all
mainland countries bordering the Caribbean Sea are malaria-endemic, so the threat of reintroduction of
malaria is high.

The French West Indies is a popular tourist destination. In 1996, a case of P. falciparum was reported in a
patient returning to France after a visit to Guadeloupe. Thirty cases have been reported on Guadeloupe since
1995, although malaria had been considered eradicated there since 1970. Over 90% of these cases were
clearly imported, and the island should not be considered an area with a risk of malaria. However, the
presence of malaria vectors and the geographical and cultural proximity of countries where malaria is
endemic, such as French Guiana and Haiti, should be considered iflocal transmission is suspected in the
future.

The current distribution of malaria in the Caribbean is depicted in Figure 1.
Cuba. Officially, Cuba has been considered malaria-free by the World Health Organization since 1973,

although up to several hundred cases are reported annually. The Cuban government officially classifies such
cases as imported, but cases of malaria in people visiting Cuba continue to be reported.
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FIG. 1. ENDEMIC AREAS OF MALARIA IN THE CARIBBEAN (SHADED AREAS).
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Dominican Republic. Transmission is year-round and countrywide in rural areas below 400 m. Nearly all
cases are falciparummalaria. After declining sharply in the early 1990s, total cases rebounded to exceed late
1980 levels during 1994 to 1995 (about 1,800 cases), and then declined

again (800 to 900 cases) during 1996 to 1997. Incidence of malaria increased during 1998 as a result of
flooding caused by Hurricane Georges. Over 3,000 cases were reported in 1999. Risk is highest in the
extreme northwestern provinces bordering Haiti, but significant numbers of cases also occur in Distrito
Nacional, Peravia Province, and La Altagracia Province. The risk in tourist resorts appears to be extremely
low, although cases have been reported in tourists visiting

the Bravo Beach area of La Altagracia Province and in a tourist area on the north coast east of Puerto Plata.
Several cases have also been reported in tourists traveling to Punta Cana, a town on the eastern tip ofthe
island, and in nearby beach resorts.

Haiti. Malaria is still a serious public health problem. Risk exists countrywide, including periurban areas, at
elevations under 500 m. Risk of transmission is higher in northern parts of Haiti. There have been epidemics
in coastal areas where the vector, Anopheles albimanus, was breeding in marshes at the edge of towns.
Plasmodium falciparum accounts for 99% of cases, wih the remainder attributed to P. malariae.
Plasmodium vivax was last reported in 1987. Transmission occurs year-round. Seasonality of
transmission is less marked in northern areas than in southern and central areas, where cases have historically
peaked from October through January. From 1982 to 1991, a total of 5,521 malaria cases were diagnosed
at central Haiti’s Albert Schweitzer Hospital. Peak incidences occurred yearly from November to January.
The results of the study showed a general decline in the annual number of malaria cases. A retrospective
study of malaria cases in the Limbe River valley of northern Haiti from 1975 to 1997 also indicated a general
decline since the mid 1980s. Falciparum malaria was a major problem among Haitian refugees coming to the
U.S. From December 1991 to March 1992, 235 cases of falciparum malaria were diagnosed in displaced
Hattians in temporary camps at the U.S. Naval Base, Guantanamo Bay, Cuba.

Although repotts of chloroquine-resistant malaria in Haiti occurred mainly during the 1980s, they have not
been confirmed. Recent studies have not demonstrated evidence of chloroquine resistance. However, during
1984, studies in Haiti on the susceptibility of P. falciparum to pyrimethamine attributed 30% of treatment
failures to drug resistance. Treatment with pyrimethamine and sulfadoxine cured the pyrimethamine-resistant
cases suggesting that the resistance level was low. Chloroquine and Fansidar™ (pyrimethamine sulfadoxine)
tolerant malaria infections were reported in Cuban soldiers returning from Angola during the 1980s.
Establishment of drug-resistant malaria is a threat, since most imported cases in the Caribbean come from
Africa, where chloroquine-resistant strains are prevalent. Caribbean countries are also close to South
Anmerican foci of multi-drug resistant malaria.

Trinidad. Over a 30-year period (1968 to 1997), 213 malaria cases were reported in Trinidad. Most were
mported, although 2 clusters of indigenous transmission occurred on the island. During 1990 to 1991, an
imported case of P. vivax from Venezuela intiated an outbreak associated with Anopheles aquasalis.
Between August 1994 and September 1995, 22 cases of P. malariae were reported from the Naiva-
Mayaro area of Trinidad. The focus of P. malariae was associated with the vectors An. bellator and An.

89



homunculus. Twelve cases of P. malariae were reported from Trinidad in 2000. All cases occurred in
people who worked or resided in forested areas of southeast Trinidad.

Transmission Cycle(s). Humans are the only reservoir host of human malaria. Nonhuman primates are
naturally infected by many Plasmodium species that can infect humans, but natural transmission is rare.
Female mosquitoes of the genus Anopheles are the exclusive vectors of huma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>