Potential areas to locate Gracilaria tikvahiae and Sargassum polyceratium macroalgae mariculture BINGHAMTON

systems in marine waters around Puerto Rico: A Geographic Information Systems (GIS) Approach. UNIVERSITY

Quinones-Vilches, N.; Melendez, J; Barreto, M. State University of New York

4 Ab N g . )
stract
Study Area Results Temporal Conclusions
In tlh1s study, we :dentlflfd the poftentcl;al g?ographllc s;;tes S Scale * There is a better macroalgae specie option to develop
to locate macroalgae cultivation for Gracilaria tikvahiae B ot : : 2 : large scale S. polyceratium macroalgae production in a
and Sargassum polyceratium in marine waters around fj/i‘f?r’to KIcoS SR ECO”O”/";'C Zoneﬁ‘*\;ﬁ Rl:tfbugeﬂgn Platform (25 m?) Union of the g :!tva:!ae C‘\?nual 2?36 safe and sustainable industry on the tropical coast of
puerto Rico.  Three ArcGls models were developed to | ey & LI PN Buck, B. 1. & three models areas __G.tikvahiae JEAWTRISY Puerto Rico. Suitable sites were mainly identified in the
;iefme su1tal?le sites  for Grl acilaria t’fVah’ae and | / S (2004), The G. tikvahiae Summer 2486 east (42% of total area) and south (25% of total area)
argassum polyceratium macroalgae mariculture sites in - / i offshore-ring: a coastal waters of Puerto Rico.

Puerto Rico: 1) the Human/Physical Constraint model 2) %““?;*m_< e ==-0 N new system design S. polyceratium Annual 2486 : : : : :

L IR - s> N _&— for the open ocean . : « Suitable sites to conduct G. tikvahiae mariculture
the Ocean Wave and Current Model; and 3) the | = T aquaculture of S. polyceratium Winter 2486 tivities durd o . d are: M
Macroalgae’s Optimal Environmental Characteristics | \ / /A/’/ we macroalgae. - activities during winter period are. near Mayastez

) ) . uaraicn Exchane Ecorcmi 2one o " Journal of Applied S. polyceratlum Summer 2486 municipality (west area of Puerto Rico)
Model. Results showed that the Human/Physical Constraint - \ JO - | Phycology, 16, 355- S o GELE o i
model eliminated nearly 99% of the Puerto Rico’s Exclusive| || = == == [// N & sl Final Outcome .ipth.varla desrestTct .8% ot the alrea to con ‘['Ct '
Economic Zone (EEZ). According to this model, depth, W 1 - - o ; 11l VULLUJIlI© tikvahiae and 5. polyceratium macroalgae mariculture
‘ * ‘ — B C activities in Puerto Rico waters.

which is related to the regional tectonic formation of the

study site, is the most restrictive variable to conduct G. A e e e b A Optimal Depth Areas Sea Sutaos Temperature Wit Avrage €
tikvahiae and S. polyceratium macroalgae mariculture MEthOdOlOgM i
activities in Puerto Rico waters. The Macroalgae’s Optimal L N | ——
Environmental Characteristics Model showed that SST (Sea S — B e S
Surface Temperature) could reduce G. tikvahiae optimal General Problem N troalone —
growth around Puerto Rico during winter season to 0.07% mariculture . =
of the EEZ. —
1 T Suitability of the [N T AT A N R PR . &
Introduction Specific Problem Mg HEe environment fr e S
« Puerto Rico is ideally suited to facilitate the the macroalgac
development of macroalgae mariculture systems based | | | . y . .
on Puerto Rico’s tropical climate and oceanic location " * Only 0.07% of the Puerto Rico’s Exclusive Economic
with easy access to water. N?a\giig:n Wave height (m) Te?:peurra'?tfree I ﬁone .;:"net the SSlT aver.age tha:jt G tllfvai;]lae I?GEd to
* Alocation assessment for macroalgae mariculture is (35T) ave orloptl[na growing conditions in the winter
required for the development of an algaebased | | | temporat scate.

bioenergy system in Puerto Rico.
Conservation

« The study developed three GIS model to analyze Zones / Benthic (\’/ijgts‘z;;j:)t Nutrients
possible locations for macroalgae mariculture RIS
operations for biofuels systems.

« Human/constraint and environmental variables were Variables
analyzed to ldentlfy potential sites. Recreational Light available for

+  The models were applied to all marine waters around BRI e S
Puerto Rico within the EEZ. (U.N., 2012).

« Example of Macroalgae Mariculture in Indonesia:

i et .
o« -

Acknowledgments

Dr. Rosana Grafals
Dr. Jess Zimmerman
Dr. Kai Griebenow
Dr. Loretta Roberson
«Joel Melendez
*Agnerys Rodriguez

*This project has been supported by Grant W911NF-11-1-
0218, U.S. Department of Defense

Center of Renewable Energy and Sustainability (CRES)
Contact

Gracilaria tikvahiae Optimal Winter Areas

Salinity
Rex Features. (Photo

| Credits). (2012). Aerial

Macroalgae’s
Environmental
Characteristics

Model

N the bukit peninsula in

” - TR - " . - ~a= = ‘- - . .
iy —— R = ST R - Bali, Indonesia. [Web :
T T e e d ‘:—:‘.“-‘,-‘}Z@’ % Photo]. Retrieved from OUtpUt _ MOdeIS Human/Physical Ocean Wave and
: http://www.guardian.c

Constraint model Current Model

SR .'go.uk/environment/201
.:Mz/jan/w/gm-microbe-
seaweed-biofuels

Norberto Quinones Vilches
nquinon2@binghamton.edu




