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Sargassum – what is it?

“ Encountered weed …in some 
places so thick that it actually 
held back the ships...”
Columbus 20th September 1492 

Portuguese 
sailors thought these 
air-filled bladders 
resembled one type of 
grape, “sarga”, and 
therefore named this 
plant “sargazo”, and in 
English it is Sargassum

Slide courtesy of Dr. David Freestone
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Sargassum – what is it?

S. natans I (left) and S. fluitans III (right) 

(courtesy of Hazel Oxenford)

Spines on air 

bladders, 

blades are long 

and narrow

No spines on 

air bladders, 

blades are 

short and wide
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• Nursery/Feeding area: eggs/juveniles of >80 fish species occur in Sargassum

• Sargassum Endemics: 145 invertebrate species live in association with Sargassum

Sargassum fish Sea horse

Baby leatherbacksFlying fish eggs

Sargassum fish

Photo courtesy of JP Roula

Why – the good
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A  beach nuisance

• Smells bad, attracts insects, clogs water intake

• Smother turtle nesting sites, causing turtle and fish mortality

• Negative impact on tourism and economy (billion $ along east 

coast of Florida, Jin et al., 2025)

• Hazardous for human health and coastal habitats (seagrasses, 

corals, mangroves)

Orange Beach, Alabama, June 2022,  
(video credit: Sandy Hill)

June 2019, Boca Raton Inlet, Fort Lauderdale

Why – the bad and the ugly



How –Sargassum sampling in the field
2011 – 2020 ship-based sampling by the Sea Education Association 

(Goodwin et al., 2022)

6790 “hourly observations” in 10 years
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Jim Gower’s 

Proof of concept

Gower et al. (2006)

How – mapping Sargassum from space



1. Is there something? 2. Extraction and spectral discrimination 3. How much?

How – mapping Sargassum from space

Data product type 2:

Presence/absence images

Data product type 1: 

Quicklook images
Data product type 3:

% cover for each pixel

Hu et al., 2025

Methodology has matured over the last 20 years 



Wang et al., 2018 10

How – calibration using lab and field measurements

Controlled experiment Field experiment
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Sargassum – the large picture from space  

From Qi et al. (2026) 
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The Great Atlantic Sargassum Belt

Wang et al. (2019) 
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Credit: Chantale Begin (USF) during an international rowing race across the Atlantic 

The Great Atlantic Sargassum Belt



What happened in the past 25 years? Why?
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The historical “norm”

From Zhang et al. (2025) 
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The emergent GASB, starting 2011

From Zhang et al. (2025) 
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The decline in the north SS, starting 2015

From Zhang et al. (2025) 
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The changes in Sargassum seasonality

From Zhang et al. (2025) 

North Sargasso Sea



In 2010, abnormal winds and currents 

brought Sargassum to the tropics
From Johns et al. (2020)

Why – what initiated the GASB in 2011?

Hypothesis: long-distance transport to initialize the first year of 2011

Position driven by ITCZ

2010



Ocean mixing/upwelling fuels the plant in subsequent years
From Jung et al. (2025)

Why – what maintained the GASB after 2011?



Hypothesis: changes in transport pathways and ocean temperature

Why – what caused the decline in the north SS?

From Zhang et al. (2025) Sargassum optimal growth: 23 – 28oC 



Hypothesis: changes in transport pathways and ocean temperature

Why – what caused the decline in the north SS?

From Zhang et al. (2025) Sargassum optimal growth: 23 – 28oC 



Hypothesis: changes in transport pathways and ocean temperature

Why – what caused the decline in the north SS?

From Shi et al. (2024) GoM warmed 4 times faster than global oceans 

May – August, temperature is > 28oC

May – August, temperature is > 28oC
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Now what? Continue Sargassum research 

Between 2011 and 2025, at least 554 peer-reviewed articles have been published 

on the Atlantic Sargassum, yet there are still many unknowns, including:

▪ Sargassum physiology under different temperature, salinity, and nutrient conditions

▪ The exact reasons causing the two “tipping” points (2011 and 2015) and therefore the “regime shift”

▪ The specific roles of microbial activities and atmospheric deposition in supporting Sargassum growth

▪ The fate of sinking Sargassum and their influence on biochemical cycling

▪ The responses of Sargassum to episodic events such as hurricanes and volcano eruptions

▪ The departure from the dominant seasonality and the reasons behind the record years

▪ The different ways to mitigate Sargassum impacts and to repurpose Sargassum

▪ ………….

▪ Lastly, can we predict the future? 

From Hatt et al. (2025)



GASB 2024

Sargassum Watch System  
https://optics.marine.usf.edu/projects/SaWS.html 

Now what? Continue and improve SaWS

https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html


Click here to select a date range and 
image type to animate the sequence

Click here to bring the image AND 
surface currents to user’s Google Earth

1-day and 7-
day density 
maps
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Sargassum Watch System  
https://optics.marine.usf.edu/projects/SaWS.html 

Now what? Continue and improve SaWS

https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
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Sargassum Watch System  
https://optics.marine.usf.edu/projects/SaWS.html 

Now what? Continue and improve SaWS

https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
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Sargassum Watch System  
https://optics.marine.usf.edu/projects/SaWS.html 

Now what? Continue and improve SaWS

https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html
https://optics.marine.usf.edu/projects/SaWS.html


USF Sargassum bulletins NOAA maps of Sargassum Inundation Risk

https://cwcgom.aoml.noaa.gov/SIR/

Monitoring, tracking, and forecasting



The power of high resolution
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300 m

March 11, 2023, Key Largo, FloridaJuly 21, 2018, Caribbean Sea

1 km

Monitoring, tracking, and forecasting



The power of high resolution
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Monitoring, tracking, and forecasting

2023 annual mean

From Jiao et al. 



The power of high resolution
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Monitoring, tracking, and forecasting

MSI implemented in SaWS for near real-time production



Operational trajectory tool, in collaboration with the USF Ocean Circulation Lab 

Monitoring, tracking, and forecasting



34

Summary

• Satellite remote sensing provides a powerful tool in mapping, monitoring, 

and tracking Sargassum in the Atlantic Ocean: both coarse-resolution and 

fine-resolution sensors are useful

• Two ”tipping points” occurred in the past 25 years: the emergent GASB 

since 2011, and the declining Sargassum in the north SS since 2015. 

These changes led to a possible regime shift in Sargassum distributions: 

increased amount in the GASB and decreased amount in the NSS

• Both “tipping points” could be caused by climate variability: extreme 

negative NAO phase for the former and warming ocean for the latter 

• Open-ocean upwelling appears to play a major role in supplying nutrients

• SaWS provides an online decision-support tool to serve many stakeholders

• Sargassum publications have increased exponentially since 2011, yet much 

remains to be done 
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