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1. INTRODUCTION 

The Central American Commission on Maritime Transport (COCATRAM) and the Central American 

Commission for Environment and Development (CCAD) received from the Global Environment Facility 

Fund (GEF) and administered by the Inter-American Development Bank (IDB), a non-reimbursable fund 

to partially finance the cost of the “Project for Environmental Protection and Pollution Control 

Originated on Maritime Transport in the Gulf of Honduras” (Non- Reimbursable Fund No. TSO/FM 

– 9179 – RS). 

Within the framework of such Project, proposal presentations were admitted in order to provide 

consultancy services in relation to the so-called “System of Data and Information Management, 

Base Line Establishment, Diagnostic Preparation of Transboundary Analysis (TDA) and 

Strategic Action Plan (SAP)”  whose general objective is to “obtain the technical and scientific 

information that establishes the base line and the reference indicator of the current state of the Gulf of 

Honduras from an environmental, social and economic point of view,  emphasized in the ecosystems of 

the region and the current levels of contamination. Such information will be useful in preparing a 

Diagnostic of Transboundary Analysis (TDA, according to its Spanish acronym) and a Strategic Action 

Plan (SAP, according to its Spanish acronym) that will describe the actions – and their respective 

chronogram of activities – that the Governments and the region must take in order to solve the 

problems diagnosed. All of the aforementioned compiled in a System of Data Management and 

Information of the Gulf of Honduras”. 

The Consortium consisting of the firms International MarConsult Inc. (Republic of Panama) and CSI 

Ingenieros SA (The Oriental Republic of Uruguay) turned out to be favored bidders of the International 

Public Tender SP N° PGH–LPI–04–07.  

International MarConsult Inc. (IMC) is a Panamanian consultancy business that has carried out projects 

for international organizations, government entities and for the private sector, having an outstanding 

participation in maritime, port and environmental projects in countries of the Central American region. 

With over eight (8) years of international experience, it is integrated of experts with a broad profile in 

areas such as civil engineering, environment, maritime law, maritime security, port protection and 

maritime training and their area of expertise also includes civil and coastal engineering (where it relies 

on alliances with the Canadian business Baird & Associates – Canada). 

On the other hand, CSI Ingenieros SA is one of the main firms of consultancy services and engineering 

of The Oriental Republic of Uruguay and one of the most innovative and thriving of the Southern Zone. 

Since 1980 they have participated in important projects of the public and private sector of Uruguay, 

Argentina, Brazil, Paraguay, Bolivia, Ecuador, Costa Rica, China, Mexico and Angola and, during the 

past fifteen (15) years, they have transformed their original focus, based on the agro-industrial 

development and on civil engineering, becoming a diverse Firm, with broad capacities on several 

branches, that provides an integrated offer of services ranging from the preliminary evaluation to the to 

the project start-up. 

The Works began in April, 2008 and were developed under the technical supervision and follow-up of 

Eng. Roberto Rivas, in his capacity as environmental specialist for the Regional Unit Coordinating the 

Program (URCP). 
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Figures 1–1 and 1–2 respectively show the team of professionals assigned to the Project (Figure 1–1) 

and the basic outline of the working plan (Figure 1–2) that was, timely agreed with the Regional Unit 

Coordinating the Program (URCP). 

Figure 1–1, Professional Team assigned to the development of the Consultancy 

 

 

 

 

 

 

 

 

Figure 1–2, Flow Diagram of the  development of the Consultancy 
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This document is comprised of the so-called Rough Draft of the Final Report that, in accordance to 

what was requested in the Terms of Reference of this consultancy, must contain both, the proposed in 

the previous report (Advance Report) and the Analysis of Transboundary Diagnostic (TDA), and the 

Strategic Action Plan (SAP, according to its Spanish acronym) including the observations suggested by 

the key actors of the study.  

Thus the report has been subdivided into six (6) sections: 

 The first section includes the previous introduction and the general characterization and 

definition of the study area object of the foregoing consultancy that, in accordance to the 

Reference Terms of the same, includes (Maps 01 and 02) the Gulf of Honduras, rightfully said, 

and the river basins whose rivers flow into it extending from Punta Izopo (Honduras) to the NW, 

towards the Port of Belize City, and towards the interior along the northern limits of the basin of 

the Mayana Mountains (in Belize) and of the rivers Sarstún (at the limit between Belize and 

Guatemala), Dulce (in Guatemala), Motagua (at the limit between Guatemala and Honduras) and 

Ulúa, Lean, Cuyamel and Chamelecón (in Honduras). 

 The second section  presents the Diagnostic of the Work’s Framework of the consultancy: 

 The Physical and Bio-Geochemical Framework, includes: 

 The climatic characterization of the region. 

 The identification and characterization of the draining basin that provide the Gulf of 

Honduras with special focus in determining the unit of the river fall (liquid flow) and the 

fall of sediments (solid flow). 

 The geological and geomorphologic characterization of the region. 

 The characterization of the Gulf of Honduras, itself, from the standpoint of the physical - 

chemical properties of the seawater, the types of surface and bottom sediments of the 

dominant physical processes (tides, waves, coastal currents and / or oceanic).  

 The characterization of the coastline, including the identification of the dominant coastal 

processes and the main problems associated with the coastal zone (for example, 

coastal erosion, problems associated with urbanization and other infrastructure works). 

 The identification and characterization of marine and coastal ecosystems of the Gulf of 

Honduras (including the determination of its structure and function). 

 Analysis of biodiversity and identification of threatened or endangered species (in 

relation to coastal resources - marine). 

 The identification of protected areas and priority areas to preserve from the perspective 

of the program (especially those related to ports and sea). 

 

  The third section Control Framework, which includes determining the "baseline" of the current 

state of the Gulf of Honduras from background and the information analysis obtained in the so-

called Campaign for Environmental Survey conducted within the framework of this consultancy, 
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between the 08
th
 and 26

th
 day of August 2008 and where a number of sampling stations of 

surface water, sediment and biota took place. 

Additionally, other aspects of the Pollution Framework are considered and analyzed, 

specifically the section on Transboundary Diagnose Analysis (TDA), for example:  

 The analysis of the management of the state of solid waste of sewages, hazardous 

materials and air quality. 

 A preliminary determination of the contribution that these activities make to pollution in 

their areas of influence in the Gulf of Honduras. 

 The identification of pollution sources (sea and land) that drain into the Gulf of 

Honduras. 

 The Socio – Economic framework, includes: 

 The determination of the current population, the rates of population growth, access to 

health services, the demographic situation and of the major regional cities that have an 

impact on the coastal and marine area. 

 The determination of economic conditions related to natural resources of the Gulf of 

Honduras and the structure of production (and their economic trends). 

 The characterization of the major activities (agricultural, industrial and artisanal 

fisheries, aquaculture, tourism, family remittances) as well as analyzing the status of 

free trade agreements and the Plan Puebla - Panama "signed by the countries of the 

region and the analysis of their economical impact. 

 The Institutional – Legal Framework, which includes: 

 Analysis of the institutional and legal framework (national, regional and international) for 

each of the three countries included in the study area covered by this consultancy 

(Belize, Guatemala and Honduras) with particular emphasis on the implementation 

status of the multilateral conventions relevant to the Gulf of Honduras and to their 

natural resources. 

To this end, according to the Terms of Reference, a comprehensive literature review (for both the 

preliminary TDA as well as for other studies undertaken for the region), thus the key documents 

analyzed were: 

 The “Preliminary Transboundary Diagnose Analysis" conducted by Abt Associates Inc. - 

Woods Hole Group, in 2003. 

 The “The Basin Analysis for the Mesoamerican Reef System" conducted by the World 

Resources Institute (WRI) and the International Action Network on Coral Reef (ICRAM) in 

2006. 

 The various reports produced under the "Project for the Conservation and Sustainable Use 

of the Mesoamerican Barrier Reef System (SAM) and especially the so-called" baseline of 

the Mesoamerican Barrier Reef System (García Salgado et al., 2006). 
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 The "Ecoregional Planning Mesoamerican Barrier Reef System" made by World Wildlife 

Fund (Kramer and Kramer, 2002). 

 The "Assessment of the Mesoamerican Ecoregional Reef" by The Nature Conservancy 

(and Arrivillaga Windevoxhel, 2008). 

 Studies by Alatec - Valencia Port on the framework of the Project "Improvement of 

Environmental Management in Ports in the Gulf of Honduras" (ATN / FG - 0264 - RS). 

 The various studies by NGOs operating in the region including, most notably, those by the 

"Tri-Alliance for the Conservation of the Gulf of Honduras" (TRIGOH), "World Wildlife Fund” 

(WWF)," The Nature Conservancy” (TNC) and "Healthy Reefs Initiative". 

However, as a plus, such review was accompanied by a review of bibliographic information 

gathered especially for the purpose of this consultancy. 

It must be noted that, according to the specification of terms and conditions of this consultancy 

and by the offer of the “International MarConsult  - CSI Engineers SA Consortium”, special 

attention was paid to the updating of maps and / or development of new maps, all in the frame of 

a “Geographic Information System” that will be a part of the “Management System of Data and 

Information” (SDGI), and in particular, of the “Virtual Information Center (VIC)”. 

Finally, it must be noted that, as a fundamental contribution towards this consultancy, included in 

this section of the presentation are: 

 The so-called "Letter of Environmental Sensitivity" for the study area covered in this 

consultant that was developed from the integration and analysis of information gathered  

especially, from the information that "The Nature Conservancy” made available to the 

International Consortium MarConsult Inc. - CSI Engineers SA who are part of the  

“Geographic Information System” developed for its recent publication “Assessment of the 

Mesoamerican Ecoregional Reef Plan for Marine Conservation” (Arrivillaga and 

Windevoxhel, 2008).  

 The activities developed during the "Campaign for Environmental Exploration" held in the 

framework of this consultancy, between August 08
th
 and the 26

th
 of 2008, where a number 

of sampling stations of surface water, sediment, and biota were taken. 

 The evaluation of information on water quality, sediment, and biota generated from analysis 

of samples obtained during the "Campaign for Environmental Exploration" that were 

analyzed to fulfill the specifications in the Norms ISO / IEC 17025. 

 The economic valuation of the study area for marine - coastal ecosystems covered by this 

consultancy, which supports the concept of "environmental goods and services of the 

ecosystem" as a basis for estimating the tangible benefits provided by these ecosystems 

which depend on both the sustainable development of many economic activities such as 

the welfare of society and economies of countries in the region (Belize, Guatemala and 

Honduras). In particular, it must be noted that, for the purpose of this evaluation, the most 

recent literature related to economic valuation of environmental services of wetlands and 

watersheds is particularly referenced, and more specifically to the case of the Gulf of 

Honduras, based on two of the most recent studies: Windevoxhel Jolón (2008) and Cooper 

et al. (2009). 
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 The forth section presents the results of the Transboundary Diagnostic Analysis (TDA); 

meaning:  

 The identification and characterization of the primary problems (current and future) and 

socio - economical and environmental consequences. 

 The identification of the main causes of the primary problems identified (as a first step for 

the elaboration of the Strategic Action Plan). 

To such effects it applied, with certain adaptations, the methodology created in the frame of the 

United Nations Program for the Environment (PNUMA) for the project “Global Evaluation of 

International Waters”(GIWA that was created with the main purpose of developing a strategically 

and comprehensive framework for the identification of priorities for corrective and mitigation 

actions in international waters with the purpose of obtaining meaningful environmental benefits in 

the regional, national and global fields.   

 The fifth section presents the Strategic Action Plan (SAP) that was elaborated as an answer to 

the Transboundary Diagnostic Analysis (TDA) were the main problems were identified (current 

and future) as well as their basic and direct causes; starting with the Diagnostics of the Work 

Frameworks (Physical and Bio-Geochemical, Contamination, Socio Economical and Institutional-

Legal) and also contemplating the consultation and participation processes developed (interviews 

to qualified actors, regional workshops and work tables). 

The main goal of the Strategic Action Plan (SAP) is to promote both the sustainable development 

of the Gulf of Honduras (with particular emphasis in the ecosystems and the biodiversity 

associated to them) a well as the improvement of the life quality of the coastal population through 

the incorporation of environmental concerns in the plans, politics and programs of development, 

installment of a vision of integral handling of the natural resources and the establishment of 

harmonization mechanisms, of regional coordination and of public  participation. To such effects, 

a series of proposed actions are considered “primary”, focused in preventing the non sustainable 

use and the environmental degradation of the natural resources as well as stimulating the use of 

sustainable handling practices. 

The methodology applied both for the elaboration of the Plan of Action as for the identification 

and development of their primary actions belonged, with certain adaptations, to the one 

developed by the International Water Component (W) of the Global Environment Fund (GEF). 

According to the aforementioned, as of the problems identified in the Transboundary Diagnostic 

Analysis (TDA) which constitutes the denominated “Present State”, it builds the “Desired Long 

Term State” (where a scenario has been suggested in which the current problem has been 

modified or reverted in order to reach an acceptable environmental state of quality).The 

mentioned “Desirable State” is constituted in the framework reference for defining a “Long Term 

Objective”, grasped through the “Ecosystem Quality Objectives”, that in order to make it happen, 

it is necessary to develop, on a short term, a series of “priority actions” that, in turn, fall under 

“Operational Objectives”. 
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 The Six section includes a list - in extent - of the bibliography that was compiled and analyzed 

in the framework of the current consultancy as well as the annexes of the present report in 

reference to:  

 The activities carried out in the framework of the “Environmental Prospection Campaign” 

(ANNEX 01). 

 The manual of specifically elaborated for the” Environmental Prospection Campaign” 

(ANNEX 02). 

 The institutions visited for effects of, on one side, gathering basic information and on the 

other side, interviewing qualified actors. Such visits were held in the framework of two work 

tours made between June 30th and July 09
th
, 2008 (ANNEX 03) and between September 

27
th
 and October 10

th
, 2008 (ANNEX 04). 

 The activities carried out in the framework of the first “Regional Workshop on Advances of 

the Project” held in the City of Guatemala (Guatemala) February 16
th
 and 17

th
, 2009 and in 

particular by the work groups held in the framework of that workshop and said were named 

”Projecting the Strategic Action Plan” (ANNEX 05). 
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2. STUDIED  AREA 

Central America is a continent that connects North America with South America and is as narrow as a 

continental land area, is approximately 762.064 km² (0,4% of the Earth's land area)
1
.  

Geographically situated in the territory comprising the middle latitudes of the Americas, the border 

between Mexico and the southeastern border of northwestern Colombia, surrounded by the Pacific 

Ocean and the Atlantic Ocean, and consisting of seven countries (Table 2–1 and Picture 2–1).  

Table 2–1. Central America: Basic Information 

Country 
Surface             

(km
2
) 

Population 

(Estimation 2004) 

Density 

 (hab/km
2
) 

 Belize 22.965 253.000 11 

 Guatemala 108.890 11.016.173 101 

 Honduras 112.492 7.326.000 65 

 El Salvador 21.041 7.417.000 305 

 Nicaragua 120.254 5.342.000 44 

 Costa Rica 51.100 4.492.000 87 

 Panama 75.517 2.940.000 39 

 

Picture 2–1. General Map of Central America and the Caribbean Sea 

  

Taken from: http://ambergrisCayee.com/maps/ 

                                                 

1
  Leave that expressly for the purpose of this document, the period (.) is used as a thousands separator and the comma (,) as decimal 

separator. 

http://ambergriscaye.com/maps/
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This is largely a region where the rugged and mountainous topography, is abruptly ascending from the 

coastal region of the Pacific Ocean and gradually descends into the region that extends along the 

Caribbean Sea, ranging from high volcanic peaks (more than 4.000 m elevation) to lowland plains 

covered by forests, with coasts of tectonic origin and presence of coastal lagoons, characteristics of 

passive margins. 

Due to its elongated configuration, with narrow plains, rivers of Central America have certain 

characteristics: those that flow into the Pacific Ocean are more numerous, small and abundant, while 

those that flow into the Caribbean Sea are longer. Similarly, Central America has many lakes among 

which are the lakes Nicaragua and Managua (Nicaragua) and Lake Gatun (Panama).  

According to Marshall (2006), the region represents an intricate mosaic of landscapes - highly dynamic 

- consisting of a wide range of processes. In fact, few regions of the world presents a range of 

comparable magnitude geomorphologic: along the Central American isthmus – 1.500 km long, 100 km 

wiof at the Panama Canal more than 400 km wiof across the interior highlands of Nicaragua and 

Honduras – overlapping tectonic domains, lithologic and highly variable climate (Pictures 2–2 a 2–4) 

resulting in an array characterized by a physiographic heterogeneous geomorphologic provinces series 

(Picture 2–5), which are ways that preserve a unique history of evolution of landscape. 

Physiographic architecture (Picture 2–5) is defined primarily by two major morpho - tectonic features 

(Trench and the Central Volcanic Front) which in time were affected by tectonic activity, as three major 

areas of deformation: a) Motagua – Polochic fault system (in Guatemala), b) Central American 

convergent margin (along the Pacific coast), and c) collision belt along the margins of Panama and 

Costa Rica.  

In addition to the contrast lithology and tectonic domains, Central America also has a wide range of 

climatic and ecological zones (Picture 2–4), ranging from the rainforests of the humid lowlands of the 

South Pacific and Caribbean, with more than 4, 0 m/year of rainfall, the dry tropical savannah of the 

coastal plains of the North Pacific, with less than 1.000 mm/year markedly seasonal rainfall. Also the 

vegetation of the mountain ranges from the rainforests of the volcanic highlands to the low scrub of the 

higher elevations. 

Topographical extremes - coupled with changes in the slopes in the direction of wind and precipitation 

in the scheme - create microclimates, cover and soil types extraordinarily diverse. 

In this way, Central America played a vital role in the management of the ecological evolution of the 

Americas and influences strongly in ocean circulation and global climate. 
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Picture 2–2. Tectonic map of Central America 

 

Note: The names of tectonic plates (North American, Caribbean, Cocos, Nazca and Panama) are indicated in white 

boxes. The arrows indicate the movement of large plates in connection with the Caribbean plate. The active plate 

boundaries are shown as solid lines (with teeth on the upper plate of convergent margins and arrows against the 

motion). Shaded areas indicate the blocks of the basement (Maya, Chortis, Chorotega and Choco). Stroke lines 

mark the major bathymetric features. EPR: Elevation of the Eastern Pacific; GSC Center for expansion of the 

Galapagos, PFZ: Panama Fracture Zone; CCRDB: Belt Costa Rica; NPDB: North Belt Panama; SPDB: South Belt 

Panama; EPDB: Panama Belt East.  

Taken from: Marshall (2006) 
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Picture 2–3. Geological map of Central America 

  

Taken from: Marshall (2006) and  based on Weyl (1980) 
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Picture 2–4. Climate map of Central America showing the regional distribution of Koeppen climatic zones based 

on temperature and precipitation 

 

Taken from: Marshall (2006) and modified of UN – FAO (1995) 
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Picture 2–5. Physiographic provinces of Central America 

 

Taken from: Marshall (2006) 

Note: The solid lines show the boundaries between the provinces and the numbers refer to the list of physiographic 

provinces included in the Picture. Subregions: a) Karst Northern Plain; b) plateau karst mountainous South; c) 

karst plateau and lowlands of Peten, d) coastal plain of the East; e) Central Plateau of Chortis; f) Western 

Highlands; g) Eastern plateau, and h) Areas of the Honduran border.  
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The Caribbean Sea, also called the West Sea (to be located south and west of the insular arch of the 

Antilles), is a semi-enclosed sea adjacent to the masses of South America and Central America 

(Picture 2–6). It covers about 3.500 km East – West and about 2.500 km in direction North – South 

(Andraof and Barton, 2000), covering about 2.754.000 km
2
 and is located between the 09° and 22° 

North latituof and 89° and 60° west longituof along the coast of Venezuela, Colombia and Panama 

(south), Costa Rica, Nicaragua, Guatemala, Honduras and Belize (west), Cuba, Jamaica, Dominican 

Republic and Puerto Rico (north) and the Lesser Antilles (eastward). 

 

 

Picture 2–6. General Map of the Caribbean Sea 

 

Taken from: http://ambergrisCayee.com/maps/ 

 

 

 

http://ambergriscaye.com/maps/
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Its topography shows a succession of five basins, with depths of less than 2.000 m, separated by the 

Atlantic Ocean known as "Insular Arch of the Antilles" (Picture 2–7): a succession relatively continuous 

islands and regulating banks the entry of water from the North and South Atlantic (Murphy et al., 1999, 

Andraof and Barton, 2000) through several passages whose depths ranging between 740 and 2.200 m. 

The greatest depths are in the pit Cayeman, between Cuba and Jamaica, where he reached the 7.500 

m (while the average is 2.200 m). 

 

 

Picture 2–7. Bathymetric Outline of the Caribbean Sea and Gulf of Honduras 

 

 

In this way: a) through the "Anegada Passage (between the Lesser Antilles and the Virgin Islands) and 

"Paso de los Vientos" (between Cuba and Haiti) communicates with the Atlantic Ocean, and b) through 

called "Yucatan Channel" (located between the Yucatan Peninsula and the island of Cuba) 

communicates with the Gulf of Mexico. It is worth further communication with the Pacific Ocean through 

the "Panama Canal".  
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The average salinity is 35, 0 to 36,0 psu
3
 and temperature ranges from 21,0 to 32,2 º C on the surface, 

while the fund reaches values of up to 4,0 º C. This is a highly stratified sea in the first 1.200 m of the 

water column, slightly stratified between 1.200 and 2.000 m deep and nearly uniform below the 2.000 m 

depth (Gordon, 1967). The origin of the water can be determined from its temperature, salinity and 

dissolved oxygen concentration: the South Atlantic waters are less saline and have higher 

concentration of dissolved oxygen in the North Atlantic waters of equal density (Wilson y Johns, 1997).  

The analysis of circulation patterns suggests that it is likely that the South Atlantic waters entering the 

Caribbean Sea through passages located south (Wust, 1964), but more recent studies have found in 

these passages, North Atlantic waters (Mazeika et al., 1980; Wilson, 1997). Accordingly, it is likely that 

there is some variation in time (Wilson y Johns, 1997).  

On average, between 15 and 20% of surface water entering the Caribbean Sea from freshwater to the 

estuaries of the Orinoco and Amazon Rivers, led to the NW by the "Caribbean Current". Moreover, 

during the months of rain, the water discharged by the Orinoco River generates large concentrations of 

chlorophyll in the eastern seas. 

The main pattern of movement of the Caribbean Sea is the "Caribbean Current, which directs water 

from the Atlantic Ocean to the Gulf of Mexico, experiencing wide variations depending on the time and 

space: a) bottom topography (Molinari et al., 1981; Heburn et al., 1982; Kinder, 1983), b) the action of 

the winds (Heburn et al., 1982; Kinder, 1983), c) the characteristics of currents (Kinder, 1983), d) the 

influence of the Brazilian current (Johns et al., 1990), and e) the Orinoco and Amazonas rivers 

download (according to Moore et al., 1986, approximately the 15 – 20 % of surface waters entering the 

Caribbean Sea are arising in these rivers). 

 

 

 

 

                                                 

2
  Salinity in 1902 was defined as the total amount in grams of dissolved substances contained in one kilogram of sea water, if all the 

carbonates are converted into oxides, all bromiof and iodide in chlorides, and all organic substances are oxidized. The relationship 

between salinity and chloride were determined by a number of key actions laboratory, based on the electrical conductivity of the so-

called "water sample Copenhagen (half water or sea water" artificial made to serve as "standard") and is given by S (‰) = 0,03 

+1,805 Cl (‰) where the symbol indicates ‰ "parts per thousand." This equation gives a salinity of 0,03 ‰ for a chlorinated zero 

highlighting a problem with the samples of sea water used in the laboratory. Accordingly, in 1969, repeated the experiments for the 

determination of the relationship between chlorine and salinity, and introduced a new definition, known as "absolute salinity: S (‰) = 

1,80655 Cl (‰). Both definitions (1902 and 1969) results are identical to the salinity of 35 ‰, and for most applications do not differ 

significantly among themselves. Finally, in 1978, from the development of techniques to determine the role of salinity measures 

conductivity, temperature and pressure, a new revision of the definition of salinity emerging called "Practical Salinity Scale" that 

defines salinity in terms of the ratio (K) between the electrical conductivity of a sample of sea water at 15 ° C (the pressure of a 

standard atmosphere) and a solution of potassium chloride (KCl) in which the total mass fraction of KCl is 0,0324356 (at the same 

temperature and pressure): S = 0,0080 - 0,1692 K1/2 + 25,3853 K + 14,0941 K3/2 - 7,0261 K2 + 2,7081 K5/2 where the value K = 1 

is, by definition, a practical salinity equal to 35. The units for the “Practical Salinity Scale” are the "practical salinity units (psu, its 

Spanish acronym). 
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According to Spalding et al. (2001), in the Caribbean Sea is a mainstream entering through the 

passage between the Lesser Antilles, south of Puerto Rico and the Dominican Republic and then 

enters the Gulf of Mexico through the strait between Yucatan Peninsula and Cuba. 

Pictures 2-8 to 2-10 illustrate the main features of the Caribbean Sea, and particularly the variability 

space - time, the conditions of movement (Picture 2-8), temperature (Picture 2-9) and salinity (Picture 

2 - 10) in the Caribbean Sea. 

 

 

Picture 2–8. Variability space - time of the “current of the Caribbean” 

 

Taken from: http://www.oceancurrents.rsmas.miami.edu/caribbean/caribbean_3.html  

 

 

 

 

 

 

 

http://www.oceancurrents.rsmas.miami.edu/caribbean/caribbean_3.html
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Picture 2–9. Variability space - time temperatures in the Caribbean Sea 

 

Taken from: http://oceancurrents.rsmas.miami.edu/sfo/gedef/carib.html 

http://oceancurrents.rsmas.miami.edu/sfo/geoff/carib.html
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Picture 2–10. Variability space - time of salinity in the Caribbean Sea 

 

 

Taken from: http://oceancurrents.rsmas.miami.edu/sfo/gedef/carib.html 

http://oceancurrents.rsmas.miami.edu/sfo/geoff/carib.html
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The coasts of the Caribbean Sea are characterized by the presence of several gulfs and bays, among 

which include the Gulf of Venezuela, the Gulf of Morrosquillo, the Gulf of Darien, Gulf of Mosquitoes 

and Gulf of Honduras (the subject of this consultancy). 

The Gulf of Honduras is a vast entrance of the Caribbean Sea (see Pictures 2-6 and 2-7) delimited by 

the Belize, Honduras and Guatemala Coasts, characterized by the presence of keys and coral reefs 

and where many rivers that form part of the occidental basin of the Caribbean Sea, including the 

Amatique Bay, the Caribbean Coast of Guatemala, the eastern part of the Honduras Coast, and the 

southern part of the “Mesoamerican Reef System” flow. It is said that it is a body of sea waters and 

coastal waters of multinational character because it encloses part of the exclusive economic zones of 

Belize, Guatemala, and Honduras. 

 
The study area (Picture 2–11, MAPS 01 y 02) includes the Gulf of Honduras, itself, and watersheds 

whose rivers drain into it. So that it extends from Punta Izopo (Honduras) to the NW, towards the port of 

Belize City, and inwards along the northern limit of the basin of the Maya Mountains and rivers Sarstun 

and Dulce (Guatemala), Motagua (on the border between Guatemala and Honduras) and Ulua, Lean, 

Cuyamel and Chamelecon (in Honduras).  

This area covers a total of, approximately, 68.577 km
2
 (Picture 2–12) of which approximately 13.779 

km
2
 belong to Gulf of Honduras properly said, while the remaining 54.798 km

2
 belong to the 

watersheds associated with it (of these, some 9.050 km
2
 are in the territory of Belize, about 16.302 km

2
 

in the territory of Guatemala and 29.446 km
2
 in Honduras territory).  

Picture 2–11. Location of the Study Area on Google Earth 
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Picture 2–12. Major Regions of the Study Area 

 

 

It is worth mentioning that the western part of the study area includes - or is surrounded - by the 

"Mesoamerican Barrier Reef System (SAM), considered one of the seven underwater wonders of the 

world" and declared "World Heritage" in 1996 and which represents the second largest coral reef in the 

world, extending from the island of Contoy north of the Yucatan Peninsula to the Bay Islands of 

Honduras (Picture 2–13) along approximately 1.000 km and covering four countries (Mexico, Belize, 

Guatemala and Honduras) and two border areas (the Bay of Chetumal, Belize and Mexico and the Gulf 

of Honduras, itself). 
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Picture 2–13. General location of the Mesoamerican Barrier Reef System (SAM) 

 

Taken from: Healthy Reefs Initiative (2008) 

 

In this way the waters of the Gulf of Honduras house a wealth of species, some of them threatened or 

endangered, as well as highly productive ecosystems such as beaches, estuaries, sea grass, 

mangrove and coral reefs. 
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The conditions that sustain productivity and diversity of the Gulf are the same factors, combined with 

elements of economic and sociocultural, make that the area is particularly vulnerable to land-based 

pollution (sewage, solid waste prepared to open, agro - chemical and industrial pollutants) and Navy 

(fuel spills and intentional dumping of ballast water and / or bilge). 

Moreover, the Gulf of Honduras is a maritime area of great importance for trade in the region because 

the study area covered by this consultancy has five major ports (Picture 2–14): a) Big Creek and Belize 

City (Belize), b) Port Barrios and Port Saint Thomas of Castilla (Guatemala) and c) Port Cortes 

(Honduras). 

 

On the other hand, MAP 04, taken from the web page of the Mesoamerican and the Caribbean Sea 

Commission (MACHC) of the International Hydrographic Commission (OHI) and more specifically from  

http://www.iho-machc.org/maps_photos/maps/smooth_sheets/goh_marine_hwy_eric.pdf, present the 

main navigation routes existing between those ports. 

 

Picture 2–14. General location of the main ports of the Gulf of Honduras 

 

 

 

 

http://www.iho-machc.org/maps_photos/maps/smooth_sheets/goh_marine_hwy_eric.pdf
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Such ports, whose general description is shown below, represent a strategic entrance and exit gate 

(Table 2-2), with maritime services of high connectivity and frequency of services towards different 

destinations. 

 

Table 2–2. Movement de ships in ports of the study area covered by the consultancy 

 
Belize Big Creek 

Santo Tomás 

de Castilla 

Puerto 

Barrios 

Puerto 

Cortés 
Tela 

2001 253 Sin datos 1.263 535 1.786 Sin datos 

2002 227 Sin datos 1.281 570 1.742 16 

2003 246 Sin datos 1.320 508 1.792 70 

2005 273 100 1.369 463 1.756 74 

2005 238 110 1.365 480 1.746 85 

2006 237 117 1.437 541 1.836 26 

2007 256 168 1.578 564 1.909 15 

Tomado de: Perfil Marítimo de America Latina y el Caribe (www.eclac.org) 

 

 Belize City Port (Belize)
2
 

The port of Belize was built in 1978 and privatized in the year 2002, being currently operated by 

“Port of Belize Ltd”, who is also responsible of its environmental management. 

The Port is located approximately in coordinates 17º 28’ 43¨ at the Northern Latitude and 88º 12’ 

09¨ at the Western Longitude (Pictures 2–15 y 2–16) and manages all kinds of cargo and even 

gives priority to the loading and unloading of containers. 

 

 

 

 

 

 

 

 

 

 

 

                                                 

2
  Belize City Port is strictly located at the Northern part of the study area but is included in it due to spilling or running aground 

occurrences around it, which might negatively affect the Gulf of Honduras (in relation to the primary sea currents). 

http://www.eclac.org/
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Picture 2–15. Location of Belize City Port 

 

 

Picture 2–16. Aerial view of Belize City Port 
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It is comprised by a: a) a 600mt long and 340 m wide dock, b) a main dock of 67 m long that has 

three docking structures (“Dolphin” Type) and 10 m of draught, c) a Ro-Ro Dock of 25 m long, d) 

a little dock for the boats that carry supplies to the closest keys and e) an access channel of 4600 

m long and 120 m wide, whose maintenance  and beaconing is managed by the ”Port Authority of 

Belize” (state agency); the beacon is composed by 31 metallic buoys and a set of  concrete pilots 

anchored at the bottom of the sea with a 4.57 to 25,30 m height and it is comprised of light 

system with a variable range of 5 to 7 nautical miles . 

The terrestrial area has: a) a 6,583 m
2
 warehouse and b) two warehouses of 19,000 and 31,000 

m
2 
respectively. 

It must be noted that, even if the port does not receive tankers, at 120 m of the main dock is 

located the “Esso Standard Oil Co Terminal” which belongs to the “Exxon Mobil” who is the only 

oil products exporter existing in Belize who keeps provision contracts with Shell (now Sol) and 

Texaco (now Chevron). The tankers buoy in open sea by an attached buoy system (Picture 2-

17) located 200 m off the coast and at a depth of 6 m. The fuel is sent to a tank park (Picture 2-

17b) built in 1961 by means of two (2) submarine pipes.  

 

 

 

Picture 2–17. Belize City Port 

 a) Mooring buoys for defuelling.        b) Storage tanks of Esso Oil Co. 
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We must also mention that close to Belize Port is located “Fort Street Tourism Village”, a touristic 

terminal where small passenger crafts coming from tour cruises dock at open sea but they reach 

the coast through access channels to the Port of Belize. During high season up to six cruises 

arrive daily and about 11,000 persons come to the shore, while during the low season up to three 

cruises are received per week.  

The merchandise mobilized at the port belong mostly to containers, bulk, liquids and solid grains; 

the main products exported by sea include citric concentrates, banana, sugar, molasses, 

dolomite, seafood, papaya, beans and lumber while that the main merchandises imported are: 

fuels, dry grains (wheat, animal food and  fertilizers) iron and final products (in containers). 

 

 

 Big Creek (Belize) 

The Big Creek Port, officially named “Port of Toledo”, is a small private port built in 1990 that is 

managed by “Banana Enterprise Ltd” and regulated by the Belize Port Authority. 

The port is located approximately in coordinates 12°25’ 50” at the Northern Latitude and 

88°21’50” at the Western Longitude (Pictures 2-18 and 2-19) and is mainly dedicated to banana, 

citric and shrimp industries although for the last years, it has also become a port that imports 

refined oil products and exports oil. 

 

 

 

 

 

Picture 2–18. Location of the Big Creek Port 
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Picture 2–19. Aerial views of Big Creek Port 
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It is comprised of: a) a 304,15 m long dock that allows fretworks up to 6,50 m and b) a 2500 m 

long and 63 m wide access channel with 7 m of fretworks at its opening time (1990) whose 

buoyment is made up of six lighthouses and 21 buoys comprised of a plastic elastomeric floater 

with an iron tower that has no light systems. 

The terrestrial area is of approximately 12 ha and has: a) several yards for Container and 

General Cargo Storage, b) two warehouses located behind the dock, c) a storage tank for water 

and d) an area recently built for the storage of oil. 

The refined oil product terminal (“Petrofuel Company”) where two vessels a month arrive, have 

six (6) storage tanks for refined products; on the other hand, the oil terminal (“Belize Natural 

Energy”) where every fifteen (15) days a barge departs, also has a place for storage. 

 Santo Thomas de Castilla Port (Guatemala)  

Santo Tomás de Castilla Port, managed by the state-owned company “Santo Tomás de Castilla 

National Portuary Enterprise” (EMPORNAC) , is the most important port of the Guatemalan shore 

on the Caribbean Sea, because it handles almost half of the containers that move in Guatemala 

(in the year 2006 it mobilized 333,816 TEUs – export - import and 4,623,400 tons of cargo; 

CEPAL,2007). 

The port is approximately located in coordinates 15°57´08” at the Northern Latitude and 

88°37’24” at the Western Longitude (Pictures 2-20 and 2-21) in an area with 18,0 m of maximum 

depth, located on the Amatique Bay, that has natural protection making it a port of calm waters.  

 

Picture 2–20. Location of the Santo Tomás de Castilla Port 
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Picture 2–21. Aerial view of the Santo Tomás de Castilla Port 

 

It is comprised of: a) a dock of 906 m long and 150m wide with a maneuvering area of 667,640 

m2 and 11,00 m depth, b) an access channel of 12 km long and 90 m wide with a depth of 11 m 

and whose buoyment is conformed of: 1) four lighthouses (Villedo, Heredia, Cabo Tres Puntas 

and Ox-Tongue) that consist of lanterns of 155 mm of diameter on iron structures anchored at the 

bottom of the sea. 2) nine (9) buoys “castillete type” (four red and five green); 3) a buoy type 

“Castillete, identified as “sea like” or “pilot like” equipped with a lantern of 155 mm with a range of 

4 nautical miles and 4) two piles of headings composed of iron structures (one in the water and 

three on land); and c) a marginal type dock of 914,56 m long and 9,50 to 9,80 of average 

“docking” that includes six (6) docks of 152,42 m each: 1) the dock named “Dock N°1” for the 

passage of vessels, general cargo, military ships and others, 2) the dock named “Dock N°2 for 

the same uses above mentioned plus the transfer ships, 3) the dock named “Dock N°3 for liquid 

Grains and transfer ships, 4) the dock named “Dock N°4” for Container Carriers, multipurpose 

and transfer ships, 5) the dock named “Dock N°5” for General cargo, multipurpose ships, freezer 

and transfer ships and 6) the dock named “Dock N°6” for liquid grains, chemical products and 

container carriers and transfer ships. 

The terrestrial area has 35,071.49 m
2
 for covered storage and 15,833.30 m

2 
for uncovered 

storage plus 93,511 m
2
 prepared for the storage of containers and wagons. 

 

 Port Barrios (Guatemala) 

Port Barrios, built in 1880 as a lumber port, remodeled in 1924 and reconstructed in 1988 by the 

“Independent Guatemalan Banana Company SA”(COBIGUA) after its almost complete 
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destruction by the 1976 earthquake, is the oldest maritime port in Guatemala (in the year 2006 it 

mobilized 213,098 TEUs - export and import - and 1,818,900 tons of cargo(CEPAL 2007). 

 

The port is located approximately in coordinates 15°44’03” at the Northern Latitude and 88°36’21” 

at the Western Longitude (Pictures 2-22 and 2-23) and it is located in a well protected natural 

bay of deep waters (Amatique Bay).  

Picture 2–22. Location of Port Barrios 

 

 

Picture 2–23. Aerial view of Port Barrios 
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It is comprised of a breakwater dock of 304 m long that provides four (4) docks (two in each side) 

for ships of up to 9,50 m of docking; the ones at the south side have 144m long each, while the 

ones at the northern side have 190 and 66 m long respectively.  

To approach the port the same access channel to Santo Tomás de Castilla is used, and as a 

turning point a ramification is signaled with two castillete type buoys (yellow) until a maneuvering 

dock of 100 x 280 m is reached. 

The terrestrial areas have an outside storage surface of 15,000 m
2
, where it can be pinpointed 

that given the kind of operations carried out, the roof areas have been eliminated to transform 

them into open storage yards. 

It is a multipurpose port dedicated to: a) stowage and non stowage service for container-carrying 

ships, conventional liquid and solid bulk carriers and refrigerated cargo, b) adjustment and non 

adjustment of containers in patios, and c) the inspection and emptying and/or filling of containers 

with exportation and importation merchandise. 

 Port Cortes (Honduras) 

Puerto Cortes, administered by the “National Port Enterprise” (ENP), it represents one of the best 

port infrastructures of Central America (in the year 2006 it mobilized 507,980 TEUs - exportation 

and importation - and approximately 7,396,849 tons of cargo (CEPAL 2007). 

The port is located approximately in coordinates 15°48´’00” at the Northern Latitude and 

87°57’00” at the Western Longitude (Pictures 2-24 and 2-25), in a well protected natural bay of 

deep waters.  

 

 

Picture 2–24. Location of Port Cortes 
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Picture 2–25. Aerial view of Port Cortes 

 

 

It is comprised of a: a) a dock of 900 m diameter and 400,000 m
2
 of anchoring area, b) six docks 

with a total length of 1,157.03 m of docks, c) an access channel of 1,270 m long and 400 m wide 

with a media depth of 12,00 m, d) a coastal shipping dock of 120 m long and 4 m of docking and, 

e) six (6) terminals: 1) one terminal for Liquid Bulks (Dock N°1) with depths at the foot of the dock 

of 11,30-13,40 mamaged by the Texaco Caribbean Co, 2) a terminal dedicated to the import and 

export of chemical and molasses products (Dock N°1a) with depths at the foot of the dock of 

9,20-11.90 m managed by private companies, 3) the old terminal of a banana company that is 

submerged (Dock N°2, where the construction of a new bulk terminal is projected), 4) a terminal 

designated for solid and liquid bulk (Dock N°3) with depths at the foot of the dock of 11,30-13.40 

m and an estimated operative capacity in 1,8 tons/ m
2
, 5) a terminal designated for general cargo 

and type Ro-Ro ships (Dock N°4) with depths at the foot of the dock of 9.10-11.00m and a 

capacity of design of 4.0 ton/ m
2
 and 6) a container terminal equipped with two port cranes (Dock 

N°5) with depths at the foot of the dock of 10.10-12.20 m and a capacity of design of 4.0 ton/m
2
. 

The terrestrial area is comprised of: a) closed storage areas that belong to two warehouses 

covering a surface of 18,000 m
2
 and a frigorific warehouse of 4,100 m

2
 and b) open storage 

zones reaching 296,000 m2 (of which 106,000 m
2
 are considered as reserves). 

 Tela (Honduras): Discharge of Fuel Installations 

The Tela Terminal is operated by the “Fuel Products Distributors SA” enterprise (DIPSSA), it is located 

in Tela Bay, with average depths of around 14,00 m and it is comprised of six (6) attachment buoys and 

a PLEM (“pipe line and manifold”), located at 880 m off the coastal line (Picture 2-26).  
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It operates one or two tankers there per month which discharges an average between 100,000 and 

120,000 barrels of “non persistent hydrocarbons” (regular, super and aircraft gasoline; diesel and 

kerosene). 

Picture 2–26. Air View of the Tela Bay Installations 

 

 

 


