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1. BACKGROUND

•Holopelagic Sargassum aggregations are an
integral component of the biology and ecology
of the North Atlantic - providing essential habitat
and shelter for numerous marine species.
•In 2011, the historical footprint of Sargassum
expanded to include a now-persistent population
seasonally spanning the tropical North Atlantic -
the Great Atlantic Sargassum Belt (GASB).
•Three Sargassum morphotypes coexist in the
region, but their environmental tolerances &
growth rates may vary substantially.

2. MOTIVATION

•Despite intense scientific scrutiny on the GASB
(formation, interannual variability, and impacts
to Caribbean coastlines), changing Sargassum
patterns throughout the North Atlantic remain
underexplored.

3. IN THIS WORK

•Neuston tows (1993-2023) determine Sargassum
density and morphotype composition, which
hint at regional connectivity and locally-driven
growth dynamics (Figs. 1, 5).
•Sargassum distribution and abundance (2000-
2024) derived from MODIS. Monthly composites
reveal changes in biomass, seasonality, and
connectivity pathways (Figs. 2-4).
•Satellite and in situ data show broadly similar
Sargassum seasonality, density patterns and
connectivity between regions (Figs. 4-5).
•N Atlantic partitioned into six regions (see Fig. 1).

Figure 2: Sargassum density in the pre-GASB era,
early GASB period, and recent GASB era.
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4. A SHIFTING FOOTPRINT .

Figure 5: Neuston tow Sargassum density and morphotype
composition (pie charts). Arrows indicate likely connectivity.

•Minimal Sargassum in GASB
or ACR before 2011. Since,
both have recurrent blooms.
•Bayesian decomposition:
seasonality shift and abrupt
change in NSS in 2015.
•Recent NSS, SSS seasonality
matches GASB.

5. CONNECTIVITY PATHWAYS .

6. SEASONALITY ALTERATIONS . 7. TAKEAWAYS & FUTURE RESEARCH NEEDS .
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Figure 4: MODIS derived Sargassum biomass timeseries.

GASB •Satellites and neuston tows show Sargassum variability
throughout the North Atlantic, with tipping points in 2011
(GASB beginning) and 2015 (abrupt change in NSS).
•GASB initiation? Hypothesis is 2010 SSSGASB, but:
•Early GASB was predominantly S natans wingei, which
is never seen in NSS or SSS (Fig. 4);
•No satellite observations of SSSGASB (Fig. 2a);
•Pre-GASB Sargassum in GASB area (Fig. 2a)

•NSS tipping point? Likely due to source changes (GoM).
•Mechanisms: GoM changing environmental conditions;
Sargassum from GASB outcompetes local GoM; GASB
biomass weathered (less buoyant) once in GSR; main
GASB morphotype (Snw) does not survive in NSS, SSS

•Need additional studies on morphotype-specific growth
rates, distribution, and environmental tolerances.

Figure 3: Typical Sargassum footprints at the end of each season (circles).
Arrows indicate transport patterns.
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Figure 1: Distribution of In situ neuston tows (N=5,587) collected
to determine Sargassum abundance and morphotype composition.
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Pre-GASB (Fig 3a): 
Pathway 1 - Sargassum first 
appears in west GoM in spring. 
West GoM GSR (summer/ 
fall)  NSS (fall/winter) SSS
(winter). Return to GoM
inferred from in situ data.

Early GASB: 
Pathway 1 - as above
Pathway 2 - GASB GoM
(summer) GSR (summer/fall)
Pathway 3 - GASB ACR
(summer) SSS (summer/fall)

Recent GASB (Fig 3b): 
Only Pathways 2 and 3

KEY FINDINGS

• GASB now sources GoM via
Pathway 2, but unlike Pathway 1,
the biomass vanishes in GSR

• Recent ACR, SSS biomass rarely
expands to NSS (Pathway 3)

• In pre- and early GASB, local
Sargassum in northwest GoM in
Feb-Mar, but not in recent era
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GoM: Gulf of Mexico


