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EXECUTIVE SUMMARY  
 
Background  
The Jobos Bay National Estuarine Research Reserve (Jobos Bay NERR), located in Aguirre 
along the southeast coast of the island of Puerto Rico, is managed by the Puerto Rico 
Department of Natural and Environmental Resources.  Encompassing vast mangrove forests, 
seagrass beds and coral reefs, the Reserve is home to 8 species of mammals, 106 species of 
birds, 12 species of reptiles, 4 species of amphibian, and numerous species of fish, marine 
invertebrates and plants.  The Puerto Rico Department of Natural and Environmental Resources 
(PRDNER), in cooperation with the National Oceanic and Atmospheric Administration (NOAA), 
designated Jobos Bay in 1981 as one of 27 National Estuarine Research Reserves.   
 
The mission of Jobos Bay NERR is to practice and promote coastal and estuarine stewardship 
through innovative research, monitoring, education, training and community involvement at the 
Jobos Bay NERR.  With this revised plan, Jobos Bay NERR will coordinate research, education 
and training within the 3,299.90 acre Reserve and influences activities within its 34,000-acre 
(137-km2) watershed. 
 
Reserves are required to update their Management Plans every five years to reflect additions, 
deletions or changes in program direction. The Reserve has accomplished the majority of the 
Research and Education goals identified in the former Plan and has moved forward with 
additional programmatic growth.  The time is ripe for this Management Plan revision which 
focuses reserve programs on emerging coastal management priorities.   

 
The Management Plan is organized around the following priority issues affecting Jobos Bay, its 
watershed and its adjacent communities:  

 Climate change, in terms of the effects of sea level rise and temperature change on 
mangrove forests, seagrass beds, coral reefs and coastal population centers;   

 Watershed land use impacts on coastal communities and reserve ecosystems from 
agricultural, residential and industrial development resulting in:  1) nutrient inputs to 
groundwater, which may contaminate the local drinking water supply and contribute to 
eutrophication in the bay and 2) flooding in low-lying communities bordering the bay,  
restricting access for emergency responders and transporting sediment, which causes 
increased turbidity and impacts to seagrass beds and coral reefs; 

 Ecological integrity, especially how degraded ecosystems affect coastal communities 
through increased storm impacts and reduced habitat for commercial and subsistence 
fisheries; and,  

 Resilience of coastal population centers to withstand storm events, flooding impacts, 
reduced fishing opportunities and climate change. 

 
These issues affect not only the Reserve proper and its adjacent communities, but are also 
relevant to Puerto Rico and the broader Caribbean.  Thus, Jobos Bay NERR will work to affect 
change through research, education, stewardship and coastal training within three óspheres of 
influenceô in Jobos Bay and its adjacent watershed, Puerto Rico and the Caribbean.  
 
With four overarching goals, each program chapter identifies specific objectives, strategies and 
measures of success to address these issues in one or more óspheres of influenceô.  The 
strategies have been nested into programmatic Action Plans and linked to coordinated timelines 
for implementation. 
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This plan also modifies the former Reserve boundary from 2,883 to 3,299.90 acres, 
incorporating 416.90 acres,  resulting from the acquisition of four new areas known as: Cayos 
de Barca (4 islets), El Salitral Las Mareas, Secondary Forest Land Authority, and Hacienda El 
Batey de Aguirre.  These newly incorporated units have adequate Commonwealth protection of 
natural resources to support the mission of the reserve. 
  
By actively using this Plan to guide the Reserve, Jobos Bay NERR will become a more effective 
resource for NOAA, PRDNER, and scientific, education and management communities to 
address issues throughout the Caribbean region.  
 
For copies of the Jobos Bay NERR Management Plan, please call 787-853-4617 or visit our 
website at www.jbnerr.org.  

 
 
 
 

http://www.jbnerr.org/
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1.0  INTRODUCTION  

 
In 1981, the National Oceanic and Atmospheric Administration (NOAA) designated Jobos Bay a 
National Estuarine Research Reserve (NERR).  Jobos Bay NERR is the only Reserve in Puerto 
Rico and the greater Caribbean, and is one of two Reserves representing the West Indian 
Biogeographic Region.  Located on the southeast coast of Puerto Rico, Jobos Bay NERR 
formerly comprised 2,883 acres of coastal ecosystems and with this revision will expand its 
boundaries to encompass 3,299.90 acres.  The habitats within the reserve boundaries include 
mangrove forests, salt flats, coastal strand, beach dunes, seagrass beds, algae beds and coral 
reefs.  These coastal resources are surrounded by the local communities of Las Mareas, Coqui 
and Aguirre in the municipality of Salinas and the communities of Puerto de Jobos, Pozuelo and 
Puente de Jobos in the municipality of Guayama.  
 
The Jobos Bay NERR is administered through a partnership between NOAAôs Estuarine 
Reserves Division and the Puerto Rico Department of Natural and Environmental Resources 
(PRDNER).  Many other partner agencies and organizations that assist the Reserveôs program 
implementation are identified throughout the plan.  This revised Management Plan will diverge 
from the previous plan by (1) expanding Reserve  boundaries to encompass new acquisitions 
(2) addressing climate and anthropogenic impacts on coastal ecosystems and coastal 
communities, (3) addressing the historic facilities that dot the Reserve landscape (many of 
which are in disrepair), and (4) planning for improved facilities to support Reserve programming.  
The Plan identifies measurable outcomes in three spheres of influence:  1) the Reserve and its 
local and adjacent watersheds; 2) the Commonwealth of Puerto Rico; and, 3) the broader 
Caribbean bioregion.  The outcomes reflect four overarching goals mirroring the priorities of the 
NERR System and PRDNER, with the action plans identifying program specific strategies for 
achievement. 
 
 

1.1 National System 
 
The Jobos Bay NERR is part of the National Estuarine Research Reserve System (NERRS).  
The National Estuarine Reserve System was created by the Coastal Zone Management Act 
(CZMA) of 1972, to provide a network of protected areas established to promote informed 
management of the Nationôs estuaries and coastal habitats.  The Reserve System currently 
consists of twenty-seven (28) reserves in twenty-two (23) states and territories, protecting over 
one million acres of estuarine lands and waters.  The Estuarine Reserves Division (ERD) of the 
Office of Ocean and Coastal Resource Management (OCRM) administers the Reserve System, 
working with state partners to establish shared priorities and system-wide programs.  NOAA 
provides financial support for the day-to-day management of site resources, technical 
assistance and coordination of nationally significant and locally relevant programs for the 
individual reserves. 
 
Mission 
As stated in the NERRS regulations, 15 CFR Part 921.1(a) (Appendix 1), the National Estuarine 
Research Reserve System mission is:  
 

To promote the establishment and management, through Federal-State cooperation, of 
a national system of Estuarine Research Reserves representative of the various regions 
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and estuarine types in the United States.  Estuarine Research Reserves are established 
to provide opportunities for longterm research, education and interpretation. 

 
Goals 
Federal regulations, 15 CFR Part 921.1(b), provide five specific goals for the Reserve System: 

 
1) Ensure a stable environment for research through long-term protection of National 

Estuarine Research Reserve resources; 
 
2) Address coastal management issues identified as significant through coordinated 

estuarine research within the System; 
 
3) Enhance public awareness and understanding of estuarine areas and provide suitable 

opportunities for public education and interpretation; 
 
4) Promote federal, state, public and private use of one or more Reserves within the 

System when such entities conduct estuarine research; and 
 
5) Conduct and coordinate estuarine research within the System, gathering and making 

available information necessary for improved understanding and management of 
estuarine areas. 

 
 

1.1.1 National Estuarine Research Reserve System Strategic Goals 2005 ï 2010  
 
The Reserve System began a strategic planning process in 1994 in an effort to help NOAA 
achieve its environmental stewardship mission to ósustain healthy coastsô.  In conjunction with 
the strategic planning process, ERD and reserve staff have conducted a multi-year action 
planning process annually since 1996.  The resulting three-year action plan provides an overall 
direction for the Reserve System.  As part of this process, the Reserve System developed a 
vision:  

Healthy estuaries and watersheds where coastal communities and ecosystems thrive  
 
and mission:  

To practice and promote coastal and estuarine stewardship through innovative research and 
education, using a system of protected areas.  

 
The following goals are outlined in the 2005-2010 Strategic Plan: 

1) Strengthen the protection and management of representative estuarine ecosystems 
to advance estuarine conservation, research and education.  

 
2) Increase the use of reserve science and sites to address priority coastal 

management issues.   
 

3) Enhance peoplesô ability and willingness to make informed decisions and take 
responsible actions that affect coastal communities and ecosystems. 

 
 
 

 



3 

 

1.1.2 Biogeographic Regions 
 
Each reserve is established to represent a specific biogeographic region (Figure 1).  NOAA 
defines a biogeographic region as a geographic area with similar dominant plants and animals, 
and a prevailing climate.  There are eleven (11) distinct biogeographic regions nationally, with 
twenty-nine (29) sub-regions.  Designed to include sites from all biogeographic sub-regions, the 
Reserve System currently represents eighteen (18) of those twenty-nine (29) sub-regions, with 
each site representing a different type of estuary.  Research, education and stewardship 
programs are developed at each Reserve based on locally relevant issues of the bioregion and 
state. 
 
 
 

 
 
Figure 1.  National Estuarine Research Reserve Bioregions 
 
 
1.1.3 Reserve Designation and Operation 
 
Under Federal law (16 USC Section 1461), a state can nominate an estuarine ecosystem for 
Research Reserve status so long as the site meets the following conditions: 
 
1. The area is representative of its biogeographic region, is suitable for long-term research, 

and contributes to the biogeographical and typological balance of the System; 
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2. The law of the coastal State provides long-term protection for the proposed Reserve's 
resources to ensure a stable environment for research;  

 
3. Designation of the site as a Reserve will serve to enhance public awareness and 

understanding of estuarine areas, and provide suitable opportunities for public education 
and interpretation; and, 

 
4. The coastal State has complied with the requirements of any regulations issued by the 

Secretary [of Commerce]. 
 
Reserve boundaries must include an adequate portion of the key land and water areas of the 
natural system to approximate an ecological unit and to ensure effective conservation.  
 
If the proposed site is accepted into the Reserve System, it is eligible for NOAA financial 
assistance on a cost-share basis with the state.  The state exercises administrative and 
management control, consistent with its obligations to NOAA, as outlined in a memorandum of 
understanding (Appendix 2).  A reserve may apply to NOAAôs ERD for funds to help support 
operations, research, monitoring, education/interpretation, stewardship, facilities construction 
and land acquisition. 
 
 
1.1.4 National Estuarine Research Reserve System Administrative Framework 
 
The Estuarine Reserves Division of the Office of Ocean and Coastal Resource Management 
(OCRM) administers the Reserve System (Figure 2).  The Division establishes standards for 
designating and operating reserves, provides support for reserve operations and system-wide 
programming, undertakes projects that benefit the Reserve System and integrates information 
from individual reserves to support decision-making at the national level.  As required by 
Federal regulation, 15 CFR Part 921.40, OCRM periodically evaluates reserves for compliance 
with Federal requirements and with the individual reserveôs Federally-approved management 
plan (Appendix 3).  This revised management plan addresses the Necessary Action identified in 
the reserveôs evaluation conducted in 2006. 
 
The Estuarine Reserves Division currently provides support for four system-wide programs:  the 
System-Wide Monitoring Program, the Graduate Research Fellowship Program, the Coastal 
Training Program and the K-12 Estuarine Education Program.  They also provide support for 
reserve initiatives on restoration science, invasive species and reserve specific research, 
monitoring, education and resource stewardship initiatives and programs. 

 
 
1.2 Puerto Rico Department of Natural and Environmental Resources  
 
The Puerto Rico Department of Natural and Environmental Resources (PRDNER) is an 
umbrella department in charge of the implementation and formulation of public policy with 
regards to environmental protection and natural resource conservation - environmental and 
energy.  Created in 1972 and reorganized in 1993, the PRDNER is part of the Constitutional 
Office of the Governor. 
 
The PRDNER has a wide range of public servants from various disciplines and skills committed 
to protecting and conserving the environment, including skilled workers, administrative staff, 
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Figure 2. NOAA and PRDNER Management Framework 
  

National Oceanic and Atmospheric  
Administration (NOAA) 

National Ocean Service 

(NOS) 

Center for Operational Oceanographic  

Products and Services (CO-OPS) 

National Centers for Coastal Ocean  
Science (NCCOS) 

National Geodetic  
Survey (NGS) 

 

NOAA Coastal Services  
Center (CSC) 

Office of Coast  
Survey (OCS) 

Office of National Marine  
Sanctuaries (ONMS) 

Office of Response and  

Restoration (ORR) 

Office of Ocean and Coastal  
Resource Management (OCRM) 

Business Management  
Division 

Coastal Programs  
Division 

Coral Reef Conservation  
Program 

Marine Protected Areas  
Center 

National Policy and Evaluation  

Division 

Estuarine Reserves  
Division 

Jobos Bay National Estuarine  
Research Reserve 

Department of Natural and 
Environmental Resources 

Secretary 

Area of Regional Operations 

Secretary of Administration 

Secretary of Planning 

Secretary of Permits, 
Endorsements  

and Special Services 

Secretary of Education and  
Community Relations 

Navigation Commissionerôs  

Office 

Ranger Corps  
Commissionerôs Office 

Bureau of Forest Service 

Bureau of Fish and Wildlife 

Bureau of Coasts,  
Reserves and Refuges 

Division of Nature Reserve  

and Wildlife Refuges 

Division of the Coastal Zone 

Division of Marine  

Sanctuaries and Estuaries 



6 

 

officers and managers, as well as experts in education, biology, geology, ecology, planning, 
information technology, architecture, translation, law, engineering, agronomy and surveying 
among others. 
 
Vision 
 
The vision of the PRDNER is to: 

Promote a healthy environment through the promotion of the sustainable use of natural 
resources, environmental management and transformation of the culture of Puerto 
Ricans to environmental conservation with the participation of all sectors of society to 
improve the quality of life. 

 
Mission 
 
The mission of the PRDNER is to: 

Protect, conserve and manage natural resources and the environmental balance of the 
country to guarantee future generations enjoyment and encourage a better quality of life. 

 
The organizational structure of the PRDNER is designed to integrate management, education 
and outreach, research, law enforcement surveillance, legal actions, capacity building, 
community empowerment and other socioeconomic factors, permits, endorsements, 
navigational safety, and agency management for effective implementation of its ministerial 
duties.  The responsibilities of the agency include implementing a significant number of laws 
and regulations. 
 
The responsibilities of the Bureau of Coasts, Reserves and Refuges are covered by several 
state regulatory Acts.  A summary of these regulations is provided in Appendix 4 and they are 
provided in their entirety on the Reserveôs website (www.jbnerr.org) . 
 
Management functions are performed by PRDNERôs three management Bureaus:   Forest 
Service, Fish and Wildlife, and Coasts, Reserves and Refuges.  Jobos Bay NERR is nested in 
the Division of Marine Sanctuaries and Estuaries under the Bureau of Coasts, Reserves and 
Refuges (Figure 2).  The Bureau of Coasts, Reserves and Refuges also oversees Puerto Ricoôs 
Coastal Zone Management Program, assuring integration and coordination between programs.  
This Bureau has certified that this revised management plan is consistent with the Puerto Rico 
Coastal Zone Management Program (Appendix 5). 
 
The new PRDNER administration, which took office in January 2009, eliminated the 
departmental Areas that previously oversaw Reserve operations to reduce operational costs 
within the Department.  Therefore, the Bureau of Coasts, Reserves and Refuges is now 
providing advice directly to the Secretary with regards to natural protected areas management 
under its purview and coastal zone issues, recommending the establishment and 
implementation of public policy associated with coastal affairs and the administration of Natural 
Reserves and Refuges.  
 
 
Special Planning Area (SPA) Designation 
 
The Puerto Rico Coastal Zone Management Program (PRCZMP) designated Jobos Bay and its 
environs as a Special Planning Area (SPA), authorized under Resolution PU-002 of 1978 and 
certified by NOAA in CZM Guidance PRCZMP-EIS (Figure 3).  SPAs are defined as óimportant 

http://www.jbnerr.org/


7 

 

coastal resource areas subject to serious present or potential use conflicts, and, therefore, 
require detailed planningô.  The planning process emphasizes a consensus-based approach 
among all concerned Federal, Commonwealth and local entities on future development policy.  
The consensus derived planning agreements are legitimized through a legally binding MOU 
between the participants in the SPA process.  Since the Jobos Bay SPA extends from Guamani 
River in Guayama to Playa de Salinas, and inland to Highway PR-53 ï Puerto Ricoôs Coastal 
Zone - a considerable number of governmental agencies are participants in the SPA task force, 
including: the US Army Corps of Engineers, US Environmental Protection Agency, US Fish and 
Wildlife Service, Puerto Rico Environmental Quality Board, Puerto Rico Planning Board, Puerto 
Rico Land Authority and PRDNER, among others.  PRDNER initiated this consensus planning 
process.  These partners and the ensuing agreement will be integrated with and supportive of 
the Jobos Bay NERR. 
  

 
 Figure 3.  Jobos Bay Special Planning Area 
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1.3 Jobos Bay National Estuarine Research Reserve  
 

1.3.1 Physical Setting   
 
Puerto Rico is the eastern-most island of the Greater Antilles and is located between the US 
Virgin Islands and the Dominican Republic (Figure 4).  Jobos Bay is the second largest estuary 
in Puerto Rico, with three times as much shoreline as any other estuary on the island.  It is a 
shallow embayment with maximum depths of around 30 ft (10 m).  Tides at Jobos are mixed, 
but primarily diurnal, with a mean of approximately 5.5 in (13.7 cm) and range from 6.7 in (17.0 
cm) to 14.2 in (36.0 cm) (Lugo et al. 1987).  Lowest tides occur early in the year, while the 
highest water levels occur around October, a period that coincides with higher rainfall water 
storage in the mangrove forest (Robles et al 2002). 

          
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                
 

 
 
 
 
Geography 
 
Centered at about 18Á15ôN and 66Á30ôW, at the eastern end of the Greater Antilles, Puerto Rico 
is part of a volcanic island platform that includes the US and British Virgin Islands.  The Virgin 
Islands and Puerto Rico comprise a segment of the Caribbean Island Arc which arose along the 
leading edge of the Caribbean Plate from the subsidence of the North American Plate.  The 
Caribbean Plate is bounded by the Puerto Rico Trench to the north, Anegada Passage to the 
east, Muertos to the south, and an extensive fault system underlying the island of Hispaniola to 
the west (Dillon et al. 1998).  An ancient inactive fault, known as the Esmeralda Fault, runs in a 
northwest-southeast direction, north of Jobos Bay.  A projection of the fault suggests that it 
probably passes under Jobos Bay towards the Caribbean Sea.   
 
Caribbean island formation occurred over the last 65 million years.  The period of volcanism 
lasted from Cretaceous through Eocene time, but Puerto Ricoôs actual shape and size was 
essentially completed 40 million years ago (Morelock et al. 2000).  The island has a total area of 

 Figure 4.  Puerto Rico in the Caribbean 
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approximately 2,224,000 acres (9,000 km2), of which 75 percent is mountainous.  A central 
mountain range, the Cordillera Central, largely of volcanic origin, divides the island along an 
east-west axis.  A section of the range oriented to the southeast, is known as the Sierra de 
Cayey.  The coast is characterized by an interrupted band of alluvial plains, with small limestone 
hill clusters on the north coast known as ómogotesô.  The south coastal plain is narrower than the 
northern plain, with shorter and smaller rivers, and an irregular insular shelf that extends two to 
five miles (3-8 km) seaward.  
 
 
Climate 
 
Jobos Bay NERR lies in the south coastal plain within the Subtropical Dry Forest Zone (Ewel 
and Whitmore 1973).  The mountains of the Cordillera Central serve as a barrier to the 
moisture-laden northeast trade winds.  Orographic factors give rise to a zone of low precipitation 
throughout the entire length of the south coast.  Mean annual rainfall is 44 ½ inches (1,129 
mm).  October is the wettest month with an average rainfall of 9 inches (228 mm), and March is 
the driest with an average precipitation of 0.2 inches (5 mm).  
 
Temperature at Jobos Bay NERR shows little seasonal fluctuation.  The mean annual 
temperature is 79.8ºF (26.5ºC), with a maximum of 81.3ºF (27.4ºC) during August and a 
minimum of 76.6ºF (24.8ºC) during February.  Winds in the Reserve blow regularly from an 
easterly direction, averaging six to seven knots (7-8 mph). 
 
 
Geology 
 
Berryhill (1960) mapped and described the geological formations and units in the Central 
Aguirre quadrangle, where most of Jobos Bay NERR is located.  The superficial unconsolidated 
deposits within Jobos Bay NERR are mainly quaternary in age and consist of lagoon, swamp, 
beach and alluvial deposits.  
 
Lagoon and swamp deposits cover most of the surface of the Reserve.  They consist of 
unconsolidated clay, silt and organic matter.  These deposits are covered almost entirely by 
mangroves.  Beach deposits occur along the islands of Cayos Caribe.  The islands are 
composed of sand, gravel, volcanic rock cobble and shell fragments.  Beaches along the 
coastal margin consist primarily of carbonate sand derived from nearby fringing reefs.  Alluvial 
plain deposits dominate the northern part of the Reserve and consist of unconsolidated sand, 
gravel and pebbles. The coastal portion of the aquifer is overlain by permeable, fine grained 
material (Renken et al. 2002). 
 
There are no metal mineral deposits of commercial value in the general area of the Reserve.  
Small amounts of hematite have been found several kilometers northeast of Jobos Bay. 
 
 
Hydrology 
 
The hydrologic conditions of the area are typical of a semiarid region. The Río Seco drains into 
Jobos Bay, near the Puente de Jobos community, to the east of the Reserve, with various small 
streams flowing into the Bay from the north (Figure 6).  The Quebrada Aguas Verdes and 
Quebrada Coqui join and flow directly into the Bay.  Many streams do not reach the coastal 
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systems because they percolate into the aquifer in the upper valley, limiting freshwater inflows 
to the downstream estuaries.   
 

 
Figure 5.  Jobos Bay Watershed 
 
 
Groundwater is the main source of freshwater for the Jobos Bay estuary. Three main 
hydrogeologic units constitute the aquifers in the South Coastal Plain:  1) the shallow water 
table and confining clay unit; 2) the main groundwater flow zone; and, 3) the unconsolidated 
hydrogeologic unit (Quiñones-Aponte 1991).  The confining formation, present primarily along 
the coastal area, is a fine grained, barely permeable clay or silt bed, averaging about 20 ft (6 m) 
in thickness, although in some areas it is less than 10 ft (3 m) thick.  It extends from 1 mile (1.6 
km) at Jobos Bay to 4 miles (6½ km) in the Salinas fan delta.  Freshwater inflow to the 
mangrove wetlands occurs through groundwater seepage from the shallow aquifer and the 
adjacent watershed (Quiñones-Aponte and Gómez-Gómez 1987).   
 
Prior to industrial, urban and residential development, the aquifer was recharged mainly by 
stream seepage and rainfall.  Runoff from heavy rains in the mountains (annual avg. 77 in / 
1,976 mm) recharged the aquifer by percolation through riverbeds.  Irrigation practices, 
principally for sugar cane cultivation, have resulted in modifications to the natural hydrology.  To 
meet the increasing water demand for agriculture, canals and reservoirs were constructed in the 
late 1800ôs to divert streams from populated areas and, by 1914, an extensive network of canals 

Yellow = Road 

Red = Contour 
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and a diversion tunnel were used to carry water from Lago Carite and Lago Patillas to the 
coastal plain, from Patillas to Salinas (http://pubs.usgs.gov/ha/ha730/ch_n/N-PR_VItext3.html).  
Both are artificial lakes located in two different watersheds east of Jobos Bay.  Lago Carite is a 
lake located north of the Guayama municipality in Sierra de Cayey and is the origin of the 
Guamani-West Irrigation Channel, while Patillas Lake is located southwest of the Patillas 
municipality and is the origin of the Patillas Irrigation Channel.  The two channels provide water 
to populations covering 27,000 acres of the south littoral zone of Puerto Rico. 
 
Historically, the south coast area is one of the most important agricultural areas on the island. 
As in other agricultural areas in Puerto Rico, sugarcane was the principal crop for many years, 
but is being replaced by vegetables.  This eventual crop replacement and the associated 
changes from furrow to drip irrigation may increase the groundwater demand for agriculture. 
This change will also affect the recharge patterns to the alluvial aquifer (USGS 1996).  
 
 
1.3.2 Biological Setting 
 
Jobos Bay NERR encompasses several upland, wetland and submerged primary habitats:  

 Upland Habitats 
(1) Scrub Shrub  
(2) Forested  

 Wetland Habitats 
(1) Emergent Wetlands  
(2) Salt Flats  

 Submerged Habitats 
(1) Mud Flats 
(2) Algae Beds  
(3) Seagrass Beds 

            (4) Coral Reefs   
 
The habitats of the Reserve support a wide range of highly valued flora and fauna requiring 
careful management and protection from anthropogenic influences.   
 
Vegetation and Habitats 
Since the arrival of European colonists in the 19th century, 90% of the island of Puerto Rico has 
been deforested and almost all remaining forests have been significantly disturbed (Ewel and 
Whitmore 1973).  Much of the present tree cover is secondary forest and has increased to about 
40% cover with the decline of the sugar industry (Brash 1987, Ewel and Whitmore 1973).   
 
 

Uplands 
 
Scrub-Shrub - Subtropical Dry Forests 
Gleason and Cook (1927) described the original vegetation types of the area surrounding 
Jobos Bay NERR as a semi-evergreen seasonal forest type, consistent with tropical 
hardwood hammocks and covering the great majority of the area from the coast to medium 
elevations in the hills.  Located landward of the mangrove and salt flat communities, the 
dominant species were black olive (Bucida buceras) and West Indian elm (Guazuma 
ulmifolia).  Anthropogenic and natural phenomena have continuously disturbed this habitat.  
Within the entire Reserve, only a single individual of the native milktree (Plumeria alba) has 

http://pubs.usgs.gov/ha/ha730/ch_n/N-PR_VItext3.html
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been found and Royenôs tree cactus (Pilosocereus royenii) is rarely found either on Cayo 
Caribe or Camino del Indio.   

 
Caribbean subtropical dry forests commonly consist of white cedar (Tabebuia pallida), 
Mountain manna (Begonia retusa), red rodwood (Myrcia citrifolia var imrayana) and grass 
(Aristida suringari), with large numbers of Acacia and orchids found in specific locations 
(http://www.worldwildlife.org/wildworld/profiles/terrestrial/nt/nt0220_full.html).  Globally, dry 
forests represent a threatened ecosystem and dry forests in the Caribbean have come 
under intense pressure from agricultural and urban development (Genet et al. 2001).  With 
many protected and endemic species, including neotropical migratory birds and several 
species of lizards, using this habitat, protection and restoration of dry forest communities is 
essential (http://www.fws.gov/southeast/partners/StateFactSheets/Caribbean_longv.pdf).     
Due to the extreme environmental conditions, natural dry forest regeneration is very slow, 
and disturbed habitats remain degraded with little wildlife value for very long recovery 
periods, making protection and restoration that much more critical   
(http://www.fws.gov/southeast/partners/StateFactSheets/Caribbean_longv.pdf). 
Characterization of this secondary forest will be pursued to evaluate its composition and 
identify possible impacts by invasive, exotic species within the forest. 

 
The littoral or coastal scrub (lacustrine habitat) is a dry, mainly evergreen community that 
sustains trees like sea grape (Coccoloba uvifera), white cedar (Tabebuia spp.), 
manchineel (Hippomane mancinella), gumbo limbo (Bursera simaruba) and bearded fig 
(Ficus citrifolia).  It resembles the hedge of coastal scrub that develops behind the 
mangrove edge, pruned by the wind and salt environment.  It may include clumps of pipe 
organ cactus (Pilosocereus royenii).  The Caribbean has over 20 endemic species of 
Coccothrinax, the thatch palm, which are common in the littoral forests of various islands.  
This community can be found on mangrove islands of Cayos Caribe and Cayos La Barca. 

 
 

Wetlands 
 
Emergent Wetlands - Mangrove Forests 
Mangroves are a dominant feature of the Jobos Bay marine ecosystem and cover almost 
3,000 acres (12 km²), an estimated 25% of the entire bay (Zitello et al. 2008).  An inventory 
of Puerto Ricoôs mangrove resources indicated that Jobos Bay contained nearly 50% of this 
habitat on the southern coast of Puerto Rico (Martínez et al. 1979).  For that reason, Jobos 
Bay is considered a site of unique ecological value and fundamental in maintaining 
biodiversity in Puerto Rico.  This emergent vegetation borders all of Jobos Bayôs 
undisturbed shoreline and represents the transition between the bay and the upland (Zitello 
et al. 2008). 

 
One of the most productive coastal systems worldwide, mangroves act as sediment traps 
that retard water movement and trap suspended materials, gradually raising the land level 
and producing organic soil.  The rich protected substrate provides habitat for a large variety 
of organisms, which in turn serve as the base of the food chain for the marine environment.  
Many commercially and recreationally important finfish and shellfish spend a portion of their 
life cycles in this nursery habitat.  Mangroves also provide nesting sites for both resident and 
migratory birds.   

 
Four species of mangroves are found within the Reserve: red mangrove (Rhizophora 
mangle); white mangrove (Laguncularia racemosa); black mangrove (Avicennia germinans); 

http://www.worldwildlife.org/wildworld/profiles/terrestrial/nt/nt0220_full.html
http://www.fws.gov/southeast/partners/StateFactSheets/Caribbean_longv.pdf
http://www.fws.gov/southeast/partners/StateFactSheets/Caribbean_longv.pdf
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and buttonwood (Conocarpus erectus).  Three of the five mangrove forest types (Lugo and 
Snedaker 1974) occur within the Reserve: fringe forests, basin forests and overwash 
forests.  Riverine and dwarf forests are not found in Jobos Bay NERR.  These systems are 
described in greater detail in the Reserveôs Site Profile. 

 
 

Salt Flats 
Hypersaline lagoons and salt flats occur inland from the mangrove forests.  They are formed 
as a result of reduced inland runoff, limited tidal flushing, high evaporation rates and 
reduced rainfall.  Dead black mangroves are often seen in these lagoons.  Where vegetation 
does exist, it is dominated by salt-tolerant species, such as saltwort (Batis maritima) and sea 
purselane (Sesuvium portulacastrum), which have thick, fleshy leaves adapted for water 
storage.  Generally, these species are not intermixed.  Sea purselane prefers drier soils and 
typically grows on higher ground, while saltwort is often found in wetter substrates, like 
those associated with the mangrove fringe forests.    

 
 

Submerged Habitats 
 

 
The entire Jobos Bay, an estimated 2,718 acres (11 km2), is defined by the higher high 
water line and seaward from a line drawn ~300 feet (100 m) from existing harbors and 
developed shorelines (Figure 19).  Uses in Jobos Bay include maintenance of shipping 
channels to support harbors, commercial and recreational fishing, and recreational boating.  
The main navigation channel is 150 feet (46 m) wide by 27 feet (8 m) deep and is 
maintained only as required, with the last maintenance occurring more than ten years ago.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 6.  Jobos Bay  
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The Jobos Bay ecosystem is characterized by the interaction between four primary habitat 
types: mangroves, submerged aquatic vegetation (SAV), coral reefs and unconsolidated 
sediments.  The presence of different benthic cover types supports a rich and complex 
assortment of marine fauna.  Many organisms are not associated with a single habitat, but 
instead move freely between several habitats for daily forage and shelter needs.  
Furthermore, a single individual may use a number of habitats during different stages in its 
life cycle.  For example, many fish species use the fringing mangrove roots as nursery areas 
early in their lifecycle, migrating seaward as they mature to reside on the coral reef.   
 
The Jobos Bay includes almost 12,000 acres (48 km²) of seagrass, coral reef and other 
habitat types that span both intertidal and subtidal areas (Figure 20) (Zitello et al. 2008, 
Kendall et al. 2001).  Of the known benthic habitats, SAVs are the most common, covering 
slightly less than 30% of the bay (Zitello et al. 2008) (Figure 20).  Seagrass beds totaling 
3,200 acres (13 km²), and macroalgae to a much lesser degree (173 acres, 0.7 km²), are the 
two types of SAV found in Jobos Bay (Zitello et al. 2008).  Seagrass beds cover 
approximately 70% of Jobos Bayôs shallows up to 10 feet (3 m) in depth (Robles et al. 
2002).  Both linear and patch reefs are some of the most productive habitats found in Jobos 
Bay.  The less than 500 acres (2 km²) of coral reefs comprise only 4% of the total benthic 
habitat, but provide important habitat and nursery grounds for fish and invertebrates of 
commercial and recreational value (Zitello et al. 2008).  Most of Jobos Bayôs corals are in 
linear reef formations that are oriented parallel to the shore of the mainland (Zitello et al. 
2008). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 7.  Distribution of Benthic Habitats in Jobos Bay 
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The Jobos Bay area supports use by high concentrations of manatees, as evidenced from 
aerial surveys conducted by US Fish and Wildlife Service.  The manatee population in 
Puerto Rico is considered endangered due to the low estimated population numbers, 
prevailing threats, lack of information about their life history and loss of critical habitat.  This 
management plan incorporates conservation practices directed to positively influence this 
protected species, which can be considered an indicator species for ecosystem and 
watershed health.  Across Puerto Rico, manatees are found in greatest numbers in Jobos 
Bay, likely due to specific characteristics of the area and watershed.  Preservation and 
conservation management issues include buffer zones and a navigation channel established 
for boats coming in and out of the eastern side of Jobos Bay. 
 
With the development of the habitat, bathymetry and contaminants maps, as well as existing 
data on the estuarine environment, the Reserve will use this opportunity to engage its 
partners within the Stewardship Agreement (Appendix 8) to develop a marine spatial plan 
for Jobos Bay and the offshore waters included in the new Commonwealth Natural Reserve 
designation.  This additional area adds 2,718 acres (11 km2) of estuarine habitat to the 
Reserve.  
 
Mud Flats 
Mud flats are important soft-bottom littoral systems exposed at low tide and containing 
considerable quantities of detritus, a mixture of sand, mud, and plant and animals remains.  
From ıò (2-3 mm) below the surface of the mud flat, sometimes down to more than 3 ft (1 
m) in depth, the moist humic bottom supports bacteria, fungi, diatoms and a spectrum of 
marine animals, including clams, worms and nematodes.  These mud flats are especially 
important forage areas for wading birds and shorebirds. List it as Marine 
 
 
Algae Beds 
Macroalgae species are represented among the three large groups (green, brown and red 
algae).  Macroalgae are present throughout the Jobos Bay marine ecosystem. Green algae 
(Chlorophyta) contain chlorophyll and are well represented in the tropics (Littler et al. 1989) 
(e.g. Enteromorpha spp.), preferring stressful environments where nutrients are high and 
herbivory low.  Others are calcified (e.g. Halimeda spp.) and contribute heavily to the sandy 
sediments of reef areas.  

 
Brown algae (Phaeophyta) may range in color from beige to almost black, however, their 
abundance and diversity in tropical seas is reduced.  Some of the most common tropical 
genera include Sargassum and Turbinaria which are often associated with reef flats, and 
Lobophora which is fairly ubiquitous.  

 
The red algae (Rhodophyta) are the largest and most diverse group.  Red algae are 
extremely important reef-building organisms, which may form reef crests (e.g. Lithophyllum 
spp.) and large calcareous plates (Sporolithon spp.).  

 
 

Seagrass Beds 
Seagrass beds have long been recognized as one of the most productive biological 
communities in the world (Zieman1982).  Providing nursing grounds, food and shelter for 
most fish and invertebrate species in Jobos Bay, four types of seagrasses have been 
observed in Jobos Bay: turtle grass (Thalassia testudinum) (Figure 7), manatee grass  
(Syringodium filiforme), shoal grass (Halodule wrightii), and paddle grass (Halophila 

http://www.unesco.org/csi/pub/source/rs12b.htm#Littler
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decipiens).  Generally, shoal grass inhabits only the shallowest areas; turtle and manatee 
grasses intermix on the shallower portions of the seagrass bed; turtle grass is the sole 
occupant of the deeper bed; and, paddle grass grows in the much deeper areas (PRNC 
1975).  The presence of seagrass is limited to locations where there is an adequate amount 
of sunlight to support photosynthesis (Zitello et al 2008). 

 
The seagrass beds cover approximately 70 
percent of the shallow (9 ft, < 3 m) substrata 
in Jobos Bay, and about 30 percent in deeper 
areas down to 30 ft (10 meters) (PWRA 
1972).  Seagrass beds develop mainly in low 
energy zones protected by fringing reefs.  
Light penetration and turbidity of the water 
column are the major limiting factors in their 
distribution.  Thalassia beds are present from 
the intertidal zone to depths of up to thirty feet 
(10 m).  Large, well-developed meadows 
occur at depths of six feet (2 m) or less.  
These meadows occupy most of the shallow 
bottoms just offshore from the mangrove 

fringe.  Dense beds of Thalassia are also present in the semi-enclosed areas of Jobos Bay 
with good circulation and clear water.   

 
Seagrass beds serve as habitat, feeding and nursery grounds for a wide variety of marine 
organisms, including conch, octopus, squid, shrimp and juvenile lobster.  Some of these 
organisms, especially lobster, octopus and conch, are of considerable commercial value.  
The endangered hawksbill sea turtle (Erectmochelys imbricata), the green sea turtle 
(Chelonia mydas), and the West Indian manatee (Trichechus manatus manatus) frequent 
the seagrass beds of the Reserve. 

 
 

Coral Reefs 
Coral reefs, in conjunction with mangroves and seagrass beds, form one of the most 
complex, diverse and productive marine associations in the world.  The islands of Cayos 
Caribe are fronted by a reef-flat terrace containing patches of green sea mat or button polyp 
(Zoanthus sociatus), seaward of which the coral reef begins to appear. 

 
The coral reefs at Jobos Bay follow the typical zonation of Caribbean reefs (Figure 8).  The 
reefs are primarily composed of thin finger coral (Porites porites), mustard hill coral (P. 
asteroids), golf ball coral (Favia fragum), lettuce coral (Agaricia agaricites), lesser starlet 
coral (Siderastrea radians), elkhorn coral (Acropora palmata), bladed fire coral (Millepora 
complanata), sea anemones (Palythoa caribaea), gorgonians (Erythropodium caribaeum), 
encrusting zoanthids, sea urchins and calcareous algae (Figure 9) (García and Castro 
1997).  The reef system is described in greater detail in the Reserveôs Site Profile (Robles et 
al. 2002).  

Figure 8.  Thalassia Beds (NOAA Biogeography 

Branch) 
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Figure 9.  Cross-section of Coral Zonation at Jobos Bay (PRWRA 1972) 
 
Evolution of coral reef communities has 
occurred during relatively stable 
climatologic and environmental conditions.  
Natural disturbances, such as hurricanes, 
can alter both the physical and biological 
structure of coral reefs.  However, since 
these episodic events are sporadic and 
transitory, the reef can recover through 
growth and recruitment.   
 

 
Unfortunately, corals are vulnerable to 
many anthropogenic effects, such as 

eutrophication, sedimentation, thermal 
pollution and mechanical damage due to 
anchoring and overfishing.  Cumulative 
and sequential impacts may limit recovery 
from anthropogenic impacts and may 
have long-term consequences on the community structure of coral reefs.  These critical 
issues will need immediate attention if the Jobos Bay reef system is to recover.  

 
 

Offshore waters extending one (1) mile seaward of Cayos Caribe and Cayos de Barca 
comprise the Coral Habitat (Figure 21).  

Figure 9.  Coral Reef (NOAA Biogeography Branch) 
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There are two areas of coral in the reserve - a small set of coral rubble within the Jobos Bay 
just outside of Mar Negro and linear reefs seaward of the Cayos.  A marine community 
assessment conducted by García-Sais et al. (2003) on the reef offshore of Cayos Caribe 
and Cayos de Barca resulted in an inventory of percent cover of sessile benthic biota.  At 
both sites, algal turf was the predominant cover at 61-62%, but significant amounts of stony 
corals were also found at both sites, accounting for 20-21% cover.  Stony corals included 
great star coral (Montastrea cavernosa), boulder star coral (Montastrea annularis), mustard 
hill coral (Porites astreoides), massive starlet coral (Sidastrea siderea) and several others of 
lesser cover.  Two small linear reefs exist to the west of Cayo Puerca and Punta Colchones 
within Jobos Bay.  These two reefs represent almost all of the corals located inside of Jobos 
Bay at 5¼ acres (21,298 m²).  García-Sais et al. (2003) surveyed several sites along these 
two reefs and found almost no live cover of stony corals.  They observed that the reef 
formations are relict staghorn coral (Acropora palmata) communities that are now mostly 
rubble overgrown with calcareous and turf algae.  Throughout both reefs, a green 
calcareous alga, known as watercress alga (Halimeda opuntia), was the main component 
colonizing available hard substrate.  These internal reefs were likely impacted by the 

  

Figure 10.  Coral Habitat  
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thermal discharges associated with the hydroelectric plant and sedimentation impacts from 
dredging of the ship channel. 
 
To further protect the current and additional resources over the next five years, 
management priorities for the Reserve include: 
 

 Strengthening the relationship and involvement with the partners in the Stewardship 
Agreement, which was developed to address issues of encroachment and provide a 
more coordinated management approach for the Reserve (Appendix 8). Management 
and regulatory agencies adjacent to and with oversight of Reserve resources will 
coordinate large-scale planning efforts, including public access, as well as jointly 
addressing impacts to the Reserveôs natural resources.  The Reserve will work with 
partners in the Agreement, as well as any additional partners identified as a result of the 
new Commonwealth designation, to define priorities over the next five years, including: 
(1) coordinated marine and estuarine spatial planning within the Commonwealth Natural 
Reserve; (2) joint facility, stewardship and habitat management planning and strategy 
development; and, (3) training and capacity building among the partners.  

 

 Developing a management MOU to manage the natural areas within and outside of 
Jobos Bay as a unified system with: the Puerto Rico Department of Natural and 
Environmental Resourcesô Forest Service Bureau; Bureau of Coasts, Reserves and 
Refuges, Division of Marine Sanctuaries and Estuaries; Puerto Rico Land Authority; and, 
Puerto Rico Department of Agriculture.  The Agreement will include the Puerto Rico 
Land Authority parcels along the northern boundary of the Mar Negro Area, the Aguirre 
Forest (managed by the Puerto Rico Department of Agriculture and Puerto Rico Forest 
Service Bureau), and the two islands of Cayo Caribe managed by the Puerto Rico 
Department of Agriculture and Puerto Rico Forest Service Bureau in the Cayos Caribe.   

 
 
Fauna 
The most common sport and commercial fishes are whalebone anchovies, herring, jacks 
and parrotfish.  The complex of aquatic habitats provides for a diverse array of fish species.  
Jobos Bay NERRôs upland and wetland habitats support four species of lizards and two 
amphibians.  The relatively undisturbed mangrove system of Jobos Bay NERR makes the 
area a haven for pelicans, herons, shorebirds and waterfowl, with a total of 87 bird species 
identified in Jobos Bay (Appendix 6).   

  
 

Invasive Species 
Biological invasions pose considerable threat to the ecological integrity of Jobos Bay NERR.  
Non-native marine, estuarine and terrestrial plant and animal species have become 
established in Reserve habitats.  In many cases species are so well established or so likely 
to re-invade, the most realistic policy is simply to control their growth and prohibit 
introductions of new species where possible. 

 
Invasive plant and animal species will be controlled to the extent practicable in core tidal 
wetland areas.  Measures will be taken to minimize the spread of these species through 
reduction of existing  populations and reproductive? control.  The creation of habitat 
conditions, such as altered hydrology, that contribute to the spread of invasive species will 
be avoided.  Where possible, altered conditions will be restored to minimize further 
degradation to the ecological integrity of the system. 
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Invasive Flora 
The invasive aloe plant (Aloe vera) 
and wild tamarind (Leucaena 
leucocephala) (Figure 10) are taking 
hold on Cayo Caribe.  They already 
dominate areas around the 
headquarters and boat ramp.  Wild 
tamarind, in conjunction with velvet 
mesquite (Prosopis juliflora) and 
several Acacia spp., also dominate 
much of the dry forest habitats.  

 
Invasive Fauna  
The small Indian mongoose 
(Herpestes auropunctatus) was first 
brought to Puerto Rico from the 
Malay Peninsula in 1877 to control the black rat (Rattus rattus) infestation on sugar cane 
plantations (http://www.fs.fed.us/r8/el_yunque/wildlife-facts/2002/wildlife-facts-august-
2002.shtml).  Feeding on insects, frogs, snakes, birds, other small animals and fruit, 
mongooses are reported to live up to 20 years (http://www.fs.fed.us/r8/el_yunque/wildlife-

facts/2002/wildlife-facts-august-2002.shtml) and have had a substantial impact on native 

species. 
 
 

Listed Species 
 
Several threatened and 
endangered species live within 
or periodically make use of the 
Jobos Bay estuary and 
watershed (Table 1).  Protected 
species include the brown 
pelican (Pelecanus occidentalis), 
the peregrine falcon (Falco 
peregrinus), the Puerto Rican 
plain pigeon (Patagioenas 
inornata), the yellow-shouldered 
blackbird (Agelaius xanthomus), 
hawksbill sea turtle 
(Eretmochelys imbricata), 
elkhorn coral (Acropora palmata) 
and the West Indian manatee 
(Trichechus manatus manatus).   
 
 
The hawksbill sea turtle forages 
in shallow waters, feeds on the 
bottom of reef areas and 
Thalassia beds, and has a 
preference for invertebrates, 
algae and submerged roots.  

Table 1.  Jobos Bay NERR Protected Species 
Common Name 

(English) 
Common Name 

(Spanish) 
Scientific Name Federal 

Status 

Brown Pelican pelicano pardo Pelecanus 
occidentalis 

E 

Peregrine 
Falcon 

falcon peregrine Falco peregrinus E 

Puerto Rican 
Plain Pigeon 

paloma sabanera Columba 
inornata 

E 

Roseate Tern  Sterna dougallii T 

Yellow-
shouldered 
Blackbird 

mariquita Agelaius 
xanthomus 

E 

  

Hawksbill Sea 
Turtle 

carey Eretmochelys 
imbricata 

E 

Green Sea 
Turtle 

tortuga verde Chelonia mydas T 

Leatherback 
Sea Turtle 

tinglar Dermochelys 
coriacea 

E 

 

West Indian 
Manatee 

manati Antillano Trichechus 
manatus 
manatus 

E 

 

Elkhorn Coral coral cuerno de 
alce 

Acropora 
palmata 

T 

E=Endangered  T=Threatened 

Figure 11.  Invasive Wild Tamarind 

http://www.fs.fed.us/r8/el_yunque/wildlife-facts/2002/wildlife-facts-august-2002.shtml
http://www.fs.fed.us/r8/el_yunque/wildlife-facts/2002/wildlife-facts-august-2002.shtml
http://www.fs.fed.us/r8/el_yunque/wildlife-facts/2002/wildlife-facts-august-2002.shtml
http://www.fs.fed.us/r8/el_yunque/wildlife-facts/2002/wildlife-facts-august-2002.shtml


21 

 

Historically, the manatee was found in shallow coastal waters and lagoons throughout much 
of the tropical and subtropical regions of the Atlantic and Caribbean.  However, manatees 
are now rare or extinct in many parts of their former range (Brownell 1980).  Recent surveys 

       indicate that the total Puerto Rican manatee population might be less than 100 animals  
 (USFWS unpublished data).  The data from aerial surveys for manatees conducted by state 
and federal agencies around the island identifies Jobos Bay and Mar Negro as areas of high  
concentrations for this population.   
  
 
While the specific factors influencing manatee preference for this area are unknown, it is 
evident that conservation of this ecosystem is critical for the longterm conservation and 
survival of the species.  

 
 
1.3.3 Cultural Setting 
 
The Reserve and adjacent areas contain several important cultural sites.  

 
Archaeology 
A large Indian settlement was located at the Carmen site adjoining the Reserve.  The casual 
discovery of stone figurines, (óCemiô), in the Central Aguirre area reflects settlements of the 
Taino Indians, the most important indigenous cultural group of the Island.   
 
Historic 
The Aguirre Sugar Mill is an important historic asset.  In 1898, an American company bought 
the Aguirre properties.  They modernized sugar technology and developed a corporate complex 
on Jobos Bay that included the sugar mill and refinery, as well as administrative, commercial, 
institutional, recreational (golf course, hotel, swimming pool and social club) and residential 
areas.  The State Office of Historic Conservation of Puerto Rico identified the importance of the 
Aguirre settlement as a significant thematic target as a company town, a legacy of the sugar mill 
companies.  Aguirre, in conjunction with the Sugar Mill Company, is the only ócompany townô in 
Puerto Rico, meaning it is the only town built by a company to provide lodging and amenities for 
its employees.  
 
In October of 2002, with support from the former State Office of Historic Preservation (today the 
State Office of Historic Conservation), the National Register of Historic Places listed Aguirre as 
a Historic District.  In 2006, the American Institute of Architecture, in cooperation with the State 
Office of Historic Preservation, the Mayor of Salinas and students from the Polytechnic 
University of Puerto Rico, developed an initiative for renovation, preservation and sustainable 
use of this important historic community (http://www.aia150.org/bl_150_aia_puerto_rico.php).  
These plans will serve as reference and help inform facilities planning at Jobos Bay NERR. 
 
Future Research 
The Reserve and adjacent areas contain several important archaeological and historic sites.  
However, the area has never been systematically surveyed by an archaeological team (Fewkes 
1907, Anon. 1975), and it is possible that the area contains other important cultural sites.  While 
a desirable future activity, funding sources need to be identified for this endeavor.   

 
 
 

http://www.aia150.org/bl_150_aia_puerto_rico.php
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1.3.4 Reserve Boundaries 
 
 
The current Reserve boundary of 2,883 acres is solely comprised of the Mar Negro (2,087.13 
acres) and Cayos Caribe (795.87 acres) components. The northern limit of the Reserve abuts 
properties owned by the Puerto Rico Land Authority leased for agricultural use to multiple 
farmers. On the Reserveôs northeast boundary are the Aguirre Power Plant (AEE) and the 
remnantsô of the Old Central Aguirre sugar mill. Bordering the western limits of the Reserve is 
the Las Mareas community and the residential construction along El Camino del Indio. Its 
southern boundary extends seaward into Jobos Bay. The Aguirre State Forest is situated along 
the northern and eastern shores of the Bay. The legal boundaries of the Reserve are described 
on property maps and deeds. (Figure 13) 

              
             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
This revised plan adds 416.90 acres of habitat to this former boundary expanding the Reserve 
boundary to 3,299.90 acres. These parcels provide critical upland, wetland and fringe habitats 
for several protected species, including a diversity of native and migratory birds, and threatened 
and endangered species. Coastal wetlands including salt flats, mangroves, lagoons, and 
associated habitats benefit from this expansion of the Reserve boundary.  The new acquisitions 
are:  
 
 
El Batey de Aguirre (101.7 acres) 
El Batey de Aguirre is the most Eastern part of the Reserve and includes mangrove forest, salt 
flats, and evergreen littoral woodland forest.  The area was affected by the intense agricultural 

Figure 12.  Jobos Bay and Surrounding Communities 
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uses in the early century through the 1980ôs.  Although the native flora diversity is limited 
especially due to the extreme physical conditions such low rain, high temperatures, salinity 
regime, and anthropogenic alterations, it is significantly important for the fauna especially 
insects and birds.  The presence of the Royal Palm (Roystonea sp.) and the Mangrove Fern 
(Acrostichum danaeifolium) indicates fresh water availability for those two salinity sensitive 
species.  Royal Palms fruit is important as a food source for many birdsô species.  Among the 
most dominant flora are the Emajaguilla (Thespesia populnea), aka. Portia-tree, cork tree or 
seaside mahoe which is a native to coastal tropical areas around the world. It grows naturally in 
thickets, coastal forests, and on the edges of mangroves.  The Zarzilla (Leucaena sp.) or 
Leadtrees, a legume, is among most dominant specie in this area due to anthropogenic 
disturbances.  It is native to Central and the southern part of North America.  In the most 
seaward area halophytes dominate the zone which is subject to high salt concentrations ranging 
from average seawater salinity (~35 PSU) to hypersaline conditions (>70 PSU).  The mangrove 
fringe forest has all four mangrove species in JBNERR, Rhizophora mangle, Avicenia 
germinans, Laguncularia racemosa, and Conocarpus erectus.  The Beachwort or Saltwort (Batis 
maritima) and the Sea-purslane (Sesuvium sp.) are low shrubs that stabilize the soil preventing 
erosion. Among the faunal species, all birds typical of coastal zones within the Reserve can be 
observed here such sandpipers, great egrets, blue herons, pelicans among several other 
migratory species.  It is important to mention the Mariquita or Yellow Shouldered Black bird 
(Agelaius xanthomus) which is and endemic and endangered species in Puerto Rico. Some 
other non native species are the Dominican Parrot (Amazona sp.), and the Monk Parakeet, also 
known as the Quaker Parrot (Myiopsitta monachus). The soil conditions near the coast are 
optimal for the Juey Común or land crab (Cardisoma quanhumi), Juey pelú or the swamp ghost 
crab (Ucides cordatus), and the Fiddler crab or Cangrejo Violinista (Uca spp.).  They recycle 
organic matter and have an important role in the mangrove and salt flats areas allowing air 
exchange in the soil preventing anoxic conditions. Hacienda El Batey de Aguirre was purchased 
from the Puerto Rico Land Authority through an acquisition grant from NOAA/NERRS funds.  
These lands behind the Visitorôs Center, enhance access to the bay and catalyzes protection 
and restoration efforts of this critical ecological area, in addition to diversifying educational and 
recreational experiences of the Reserveôs visitors.  
 
 
Jagüey Forest (26.25 acres) 
The Jagüey Forest is located north of Mar Negro and includes mangrove forest, salt flats, mud 
flats, and evergreen littoral woodland forest.  Its name comes from the Jagüey Blanco or Short-
leaf fig (Ficus laevigata). As most of the boundaries within the Reserve, the area was affected 
by the intense agricultural uses in the early century through the 1980ôs.  During the 1990ôs 
hydrological changes in the watershed affected the mangrove forest.  The mangrove zone is 
typical of a basin mangrove forest that is characterized by a slow sheet flow of water that 
washes their roots and receives fresh water input.  Toward the mangrove ecotone, the area is 
dominated by evergreen flora such Zarzilla (Leucaena sp.) or Leadtrees, Mesquita or Mesquite 
(Prosopis sp.) although they are not native species, both flowering shrubs-trees provide shelter 
and food for many birds species. The Guácima or Bay cedar (Guazuma ulmifolia) is found 
toward the upland area of the forest, also Emajagüilla (Thespesia populnea) and Roble or 
Trumpet tree (Tabebuia spp.).  This forest support a wide variety of birds, among migratory and 
local ones, also reptiles are represented. Among them are the Sigüana (Ameiva exsul), 
Lagartijo común or Tree anole (Anolis cristatelus), the Gecko or Salamanca (Hemidactylus 
brooki), and Santalucía (Sphaerodactylus macrolepis, Sphaerodactylus nicholsi). This upland 
forest came as a result interagency transactions with Land Authority and the EPA Consent 
Order. 
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El Salitral (13.85 acres) 
El Salitral is the common name for salt marsh.  The area has a water exchange during spring 
tides accumulating salt crystals that leaves singular conditions such hypersaline regimes 
ranging over 100 PSU and low oxygen in the sediments as well due to high organic matter 
transported to the area inhibiting most of the plants to growth.  In terms of vegetation, it is very 
limited to Black mangrove (Avicenia germinans) that struggle with such high concentrations of 
salts. The Beachwort or Saltwort (Batis maritima) and the Sea-purslane (Sesuvium sp.) can 
growth in some areas of the salt flat. Among the faunal species, birds such sandpipers, great 
egrets, blue herons among other duck migratory species can be seen during drought periods.  
Arthropods such the land crab Cardisoma quanhumi), and the Fiddler crab or Cangrejo 
Violinista (Uca spp.) can be found in the area and their larval stages provide a food source for 
birds. Depicted the low diversity the salt flat is very important as a buffer zone between the 
basin and fringe mangrove forests. Las Mareas salt flat, property of the Puerto Rico Housing 
Department, was acquired as a result of interagency transactions to provide better protection to 
the western boundary of the Reserve. 
 
 
Cayos de Barca (275.1 acres) 
Cayos Barca is a linear formation of 7 tear-shaped, reef fringed, mangrove islands extending 
westward from Boca del Infierno passage and Cayos Caribe to the east. Formed by beach 
deposits, both reef island formations provide an excellent protection of the bay in terms of wind 
and wave action.  The submerged part of the islands is surrounded by coral reef formation to 
the south, east, and west, and seagrass beds to the north.  Some of the islands have internal 
lagoons with hypersaline conditions while other has low land supporting dry forest vegetation.  It 
has an overwash mangrove forest dominated by Rhizophora mangle and Avicenia germinans 
but Laguncularia racemosa and Conocarpus erectus are present as well.  The Rhizophora roots 
provide shelter to fishes and invertebrates in the water and birds in the upper part.  The 
Beachwort or Saltwort (Batis maritima) and the Sea-purslane (Sesuvium sp.) growth in non 
submerged beach deposit areas. Few trees growth in the upland area which is very limited in 
size, as an example the Almacigo, Turpentine tree or Gumbo-limbo (Bursera simar) and the 
Emajagüilla (Thespesia populnea), and Roble or Trumpet tree (Tabebuia spp.).Cayos La Barca 
was acquired with State funds from the federal court; these had been confiscated from its 
original owner through a legal process.  
 
These purchases provide the Reserve with better control over its resources and direct access to 
Jobos Bayôs waterfront. These newly incorporated regions have adequate Commonwealth 
protection for the natural resources with the existing regulatory framework, including ten (10) 
law enforcement staff assigned specifically to the area.  (Figure 14) 
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Jobos Bay Reserve boundary can be sub-divided into the following units:  1) Aguirre Unit (the 
headquarters and associated lands); 2) Mar Negro Unit (the northern portion of the Reserve); 3) 
Cayos de Barca Unit (4 of 7 islands); and, 4) Cayos Caribe Unit (15 of 17 islands) (Figure 15).  
Together, these units encompass 3,299.90 acres of mangrove, estuarine and dry forest habitat 
(Appendix 7).  
 
 

Figure 13.  Jobos Bay NERR Expanded Boundary 
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Management of uses within each unit is based on whether the units, or portions thereof, are 
designated as core or buffer areas (Figure 16).  Core areas at Jobos Bay NERR are those 
areas that include habitats vital to the functioning of the estuarine ecosystem.  They preserve a 
full range of significant physical, chemical, biological and ecological attributes that support the 
diversity of fauna, flora and natural processes occurring within Jobos Bay.  Public access in 
these areas is limited to researchers and Reserve staff for management purposes.  Buffer areas 
within Jobos Bay NERR protect the core areas and provide additional protection for estuarine-
dependent species, including listed species.  Buffer areas include facilities and public access 
components.   
 
These areas had been delineated within the boundaries of the reserve and extend to the line 
where there is presence of vegetation typical of secondary succession characteristic of 
anthropogenic influence.  
 
Following is a description of the management units within the Reserve boundary, reflecting the 
distinct ecological regions of the Reserve and their designation as core or buffer areas.  The 
core of the Reserve is located primarily in the Mar Negro, Cayos de Barca and Cayos Caribe 
Units, and the eastern half of the Aguirre Unit, with the western section of the Aguirre Unit, as 
well as the northern boundary of the Mar Negro Unit, and limited use areas in Cayos de Barca 
and Cayos Caribe serving as buffer areas.  This buffer zone line is influenced by the highest 
tides, salinity content of the soil, and borders the mangrove ecotone. Public access is 

Figure 14.  Jobos Bay Reserve Boundary Units 

Figure11.  Jobos Bay Current Boundary 

 
 



27 

 

encouraged based upon the Commonwealthôs classifications of Conservation, Preservation or 
Limited Use Sectors, as described in Chapter 3 ï Stewardship and Public Access.   
 
 

 
 
 

 
Conservation classifications correspond to core areas and the Limited Use classification 
crosswalks with buffer areas.  Therefore, the Mar Negro and Aguirre Units correspond to 
Limited Use.  The Cayos Caribe, Cayos de Barca, Coral and coral-related habitats correspond 
mainly to Preservation and Conservation Sectors.    These Management Sector classifications 
align with Commonwealth regulations and are upheld by the law enforcement officers.  
Regulations associated with Reserve resources and management is discussed in Chapter 3 ï 
Stewardship and Public Access. 
 
1) Aguirre Unit - headquarters facilities and associated lands 
 
The Aguirre Unit is divided into core( eastern) and buffer (western) areas. Core habitats include 
habitats vital to the functioning of the estuarine ecosystem, while buffer areas support the 
Reserve Visitor Center complex and the Sugar Mill Trail (Figure 17).  The boundaries of this 
area extend from Route 3 to the Town of Aguirre.  Habitats in the northern portion of the Aguirre 
Unit include upland dry forest heavily impacted by invasive species.  Closer to Jobos Bay, the 

Figure 15.  Jobos Bay NERR Core and Buffer Areas 
































































































































































































