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• Puerto Rico is ideally suited to facilitate the 

development of macroalgae mariculture systems based 

on Puerto Rico’s tropical climate and oceanic location 

with easy access to water.

• A location assessment for macroalgae mariculture is 

required for the development of an algaebased

bioenergy system in Puerto Rico.

• The study developed three GIS model to analyze 

possible locations for macroalgae mariculture 

operations for biofuels systems.

• Human/constraint and environmental variables were 

analyzed to identify potential sites.

• The models were applied to all marine waters around 

Puerto Rico within the EEZ. (U.N., 2012).

• Example of Macroalgae Mariculture in Indonesia:
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• There is a better macroalgae specie option to develop 

large scale S. polyceratium macroalgae production in a 

safe and sustainable industry on the tropical coast of 

Puerto Rico. Suitable sites were mainly identified in the 

east (42% of total area) and south (25% of total area) 

coastal waters of Puerto Rico.

• Suitable sites to conduct G. tikvahiae mariculture 

activities during winter period are: near Mayaguez 

municipality (west area of Puerto Rico)

• Depth variable restrict 98.8% of the area to conduct G. 

tikvahiae and S. polyceratium macroalgae mariculture 

activities in Puerto Rico waters.

• Only 0.07% of the Puerto Rico’s Exclusive Economic 

Zone met the SST average that G. tikvahiae need to 

have for optimal growing conditions in the winter 

temporal scale.
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In this study, we identified the potential geographic sites

to locate macroalgae cultivation for Gracilaria tikvahiae

and Sargassum polyceratium in marine waters around

Puerto Rico. Three ArcGIS models were developed to

define suitable sites for Gracilaria tikvahiae and

Sargassum polyceratium macroalgae mariculture sites in

Puerto Rico: 1) the Human/Physical Constraint model 2)

the Ocean Wave and Current Model; and 3) the

Macroalgae’s Optimal Environmental Characteristics

Model. Results showed that the Human/Physical Constraint

model eliminated nearly 99% of the Puerto Rico’s Exclusive

Economic Zone (EEZ). According to this model, depth,

which is related to the regional tectonic formation of the

study site, is the most restrictive variable to conduct G.

tikvahiae and S. polyceratium macroalgae mariculture

activities in Puerto Rico waters. The Macroalgae’s Optimal

Environmental Characteristics Model showed that SST (Sea

Surface Temperature) could reduce G. tikvahiae optimal

growth around Puerto Rico during winter season to 0.07%

of the EEZ.
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Specie
Temporal 

Scale
Area km2

G. tikvahiae Annual 2486
G. tikvahiae Winter 17
G. tikvahiae Summer 2486

S. polyceratium Annual 2486
S. polyceratium Winter 2486
S. polyceratium Summer 2486
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