


Housekeeping items

● Participants will be muted to reduce background 
noise. Please type questions into the chat at anytime. 
Participants may raise hand to ask question verbally 
during the Q&A at end.

● Webinar is being recorded and will be shared on the 
NSGLC’s website following the webinar.

● http://nsglc.olemiss.edu/ 

http://nsglc.olemiss.edu/


About Us

● Founded in 2002

● Based at the University of 
Mississippi School of Law

● Established to provide 
non-advocacy legal research, 
outreach, and education 
services to Sea Grant network.

● One of 34 Sea Grant programs

 



NSGLC on Social Media

Follow us on Twitter and Facebook!  



And now…

Sea Grant Puerto Rico

Director Ruperto Chaparro
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The Problem

Since 2011, massive influxes of 
pelagic Sargassum spp. have 
been arriving recurrently to the 
Wider Caribbean Region and 
West Africa coast

https://www.elfinanciero.com.mx/cartones/rictus/sargazo/



What is pelagic sargassum?
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Where it comes from?

León-Pérez et al. 2021; Wang et al. 2019; https://www.unep.org/events/unep-event/sargassum-caribbean-and-west-africa-key-challenges-
responses-and-collaborations  http://sargassummonitoring.com 



van Tussenbroek et al. 2017

Jennifer Pérez

What are the impacts on 
the ecological system?

water quality

light penetration

fauna 

seagrass

Sargassum 
brown tide

fresh 
sargassum

decomposing 
sargassum

www.caymancompass.com



What are the impacts on the social system?

www.sbhonline.comweather.com

thevoiceslu.com

tourism industry 

fisheries 

human health



Social-Ecological System

Political and Economic Conditions

Large-Scale Biogeochemical Conditions

Social System Ecological SystemIntegration

Virapongse et al., 2016



Purpose and Objectives 
Provide information for the management and decision-making 
processes regarding sargassum accumulations on the coasts of 
Puerto Rico 

Ch1: Develop a method for using multispectral satellite data to identify 
sargassum influxes on the coast, and temporally and spatially 
characterize these occurrences in La Parguera. 

Ch2: Understand and map the social vulnerability of Palmas del Mar SESs 
to sargassum influxes. 

Ch3: Describe the sargassum legal framework in Puerto Rico to 
understand the jurisdiction of federal and local agencies regarding 
sargassum removal and its disposal in the ocean, and to identify 
legal barriers for implementing effective mitigation strategies.



Detection of 
offshore sargassum 
masses 
• Sensors

• MODIS 
• Sentinel-3 OLCI

• Spatial resolution 
• 1 km
• 300 m

• Algorithms 
• Alternate Floating Algae Index 

(AFAI)
• Maximum Chlorophyll Index (MCI)

• Coastal areas are masked out

© Optical Oceanography Laboratory, USF

https://www.caricoos.org/oceans/observation/modis_aqua/ECARIBE/afai 

https://cwcgom.aoml.noaa.gov/cgom/OceanViewer/ 

https://www.caricoos.org/oceans/observation/modis_aqua/ECARIBE/afai
https://cwcgom.aoml.noaa.gov/cgom/OceanViewer/


Objective

• Develop a method for using multispectral satellite data to 
identify sargassum influxes on the coast, and temporally 
and spatially characterize these occurrences in La 
Parguera



La Parguera 
Nature 
Reserve

Study Area

Omar López

photosofpuertorico.com

Efra Figueroa

Omar López



Method

Sentinel-2 MSI sensor 
data (443 images) 
Sep 2015-Jan 2022

Google Earth Engine 

Multi-index 
approach

Random Forest 
supervised 

classification

Training and 
validation

Analysis of 
temporal and 

spatial dynamics  
of sargassum 

hotspots



Sargassum-brown-tide

fresh 
sargassum

decomposing 
sargassum

Classification of Sargassum
+ 3 non-
sargassum 
classes 

All classes were 
equally well 
detected (above 
87%) for an 
overall accuracy 
of 97%



Classification of Sargassum

All classes were 
equally well 
detected (above 
87%) for an 
overall accuracy 
of 97%

fresh sargassum 

Sargassum-brown-tide

decomposing sargassum 



Persistence 
Analysis to 

Identify 
Sargassum 

Accumulation 
Hotspots

Sargassum Accumulation Hotspot = 
an area where fresh sargassum and 

Sargassum-brown-tide persisted 
throughout the time series



Monthly Average Area

fresh sargassum decomposing sargassum SbtIsla Cueva

Isla Guayacán

La Pitahaya



Isla Cueva SAH



La Pitahaya SAH



Takeaways 
• Temporal and spatial dynamics of 

sargassum hotspots shows year-round 
impacts to the coastal system 

• Geomorphological characteristics of 
the shoreline along with prevailing 
currents and wind direction drive 
accumulation hotspots

For more information:
León-Pérez, M.C., Reisinger, A.S., Gibeaut, J.C., 2023. 

Spatial-temporal dynamics of decaying stages of 
pelagic Sargassum spp. along shorelines in 
Puerto Rico using Google Earth Engine. 

 Marine Pollution Bulletin 188. 



• Understand and map the social 
vulnerability of Palmas del Mar 
SESs to sargassum influxes

Exposure

Sensitivity

Adaptive 
Capacity

Social 
Vulnerability 
Assessment



Mitigation 
Strategies

Manual removal at the beach

Installation of booms

Mechanized removal 
using boats

Manual removal 
using boats

No action

www.laverdadnoticias.com

www.primerahora.com

Mechanized  
removal at the 

beach

www.algenova.com www.elcaribe.com.do

www.lemonde.fr/



Puerto Rico 
Puerto Rico’s Law and Policy

• Unincorporated territory of the USA

• Joint responsibility between the 
Commonwealth and US federal governments 

• Puerto Rico  
• Department of Natural and Environmental 

Resources (DNER) 
• 2015: Protocol for the Handling of Extreme 

Accumulations of Sargassum on the Coasts of 
Puerto Rico 

Exclusive Economic Zone

Territorial Waters
(9 nautical miles)

(200 nautical miles)



Objectives

Specific Objectives

• Clarify the jurisdiction of federal and local agencies in Puerto Rico 
for:

• sargassum removal (in the coast and ocean) 
• sargassum ocean disposal  

Describe the sargassum legal framework in Puerto Rico

Knowledge Co-Production 

• Clarify the permits needed for these activities

• Identify obstacles between government processes and 
relevant groups’ needs 

• Identify potential solutions to facilitate the permit 
application process



Methods

Literature Review

• Federal and 
Commonwealth 
laws and 
regulations

Semi-Structured 
Interviews



Introduction and legal background
• Learn about how sargassum is impacting the coasts of Puerto Rico
• Learn about the laws and regulations that apply to sargassum 

removal and its disposal in the ocean 
- Relevant groups and agencies presentations

Activity #1: Sargassum removal permits 
• Clarify the jurisdiction and role of agencies in permits processing

- Co-develop a permitting process flowchart  

Activity #2: Ideas to facilitate the permitting process 
• Provide ideas for overcoming identified obstacles and for 

facilitating the permitting process
- Relevant groups and agencies breakout rooms 

Virtual 
Workshop

In collaboration with



Participation 

Agencies Semi-structured 
interviews Workshop

US Army Corps of Engineers (USACE) ✓ ✓
National Oceanic and Atmospheric Administration (NOAA) 

National Marine Fisheries Service (NMFS) 
-Protected Resources Division  
-Habitat Conservation Division 
-Office of General Counsel

✓
✓
✓

✓
✓

Caribbean Fisheries Management Council (CFMC) ✓

US Fish and Wildlife Service (USFWS) ✓ ✓

US Environmental Protection Agency (EPA) ✓ ✓
Puerto Rico Department of Natural and Environmental Resources (DNER) ✓



Laws and 
Regulations

Puerto Rico Commonwealth

U.S. Federal

Clean Water Act 
(1977)

Coastal Zone 
Management Act 

(1972)

Dock and Harbor Law 
of Puerto Rico (1968)

Endangered Species 
Act (1973)

Magnuson-Stevens 
Fishery Conservation 

and Management 
Act (2007)

Marine Mammal 
Protection Act (1972)

Marine Protection, 
Research, and 

Sanctuaries Act 
(1972)

National 
Environmental Policy 

Act (1970)

National Historic 
Preservation Act 

(1966)

Ports and Waterways 
Safety Act (1972)

Rivers and Harbors 
Act (1899)

Robert T. Stafford 
Disaster Relief and 

Emergency 
Assistance Act (1988)

Constitution of the 
Commonwealth of Puerto Rico 

(1952)

Organic Act of the Department 
of Natural and Environmental 

Resources (1972)

Regulation for the Use, 
Surveillance, Conservation and 
Management of the Territorial 

Waters, Submerged Lands 
Thereunder and the Maritime 

Zone (1992)

Regulations for the 
Environmental Assessment 

Process (2016)



Sargassum Removal Flowchart 
St

ar
t Where will the 

activity take 
place?

Dry beach 
(landward 
of MHW)

Is the activity for 
profit?

DNER authorization under 
Reg. 4860

DNER authorization under Reg. 
4860. Applicant can request a 

waiver of the filing and 
occupation fee

Seaward of 
MHW

Will the activity require 
mechanical means to 
collect Sargassum or 

require placement of a 
structure?

Joint Permit

Are you a 
non-

governmental 
entity and 
could your 

action cause 
take of an 
ESA-listed 
species?

Technical 
Assistance 

Section 10(a1b) 
ESA

No

Yes

Yes

No

Yes



Does the activity involve 
ocean dumping of 

Sargassum?*

EPA permit (Section 1412 
MPRSA)

If in territorial waters: DNER 
authorization under Reg. 4860

* Does not include the transportation and ocean dumping of dredged material as defined by USACE and EPA. If the 
activity involves dredging of sediments from the seabed it may require USACE permits from CWA Section 404 and MPRSA 

Section 103.

Yes

Sargassum Ocean 
Disposal Flowchart



Robert T. Stafford Disaster 
Relief and Emergency 
Assistance Act



Obstacles Between Agencies’ Processes and 
Relevant Groups’ Needs 

Lack of knowledge of 
required permits



Participants’ Main 
Recommendations 

Create a territory-
wide plan to 
respond to 

sargassum influxes

Develop plans and 
permits application 

packages for 
priority areas 

where sargassum is 
a recurrent issue 

Conduct workshops 
and round tables 
with agencies to 

further clarify the 
sargassum legal 
regime in Puerto 

Rico

Create a website 
(one-stop-portal) to 

share permitting 
information about 

sargassum



Next Steps

• Legal aspects of sargassum disposal 
on land and sargassum processing

• Manuscript in collaboration with 
agencies and other relevant groups

• Short/summarized publication with 
Puerto Rico Sea Grant 

33
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