PELAGIC SARGASSUM

Retention and growth of pelagic sargassum in the North
Equatorial Convergence Region of the Atlantic Ocean:
hypothesis for examining recent mass strandings of
sargassum along Caribbean and West Africa coastlines
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Pelagic Brown Alga: Class Phaeophyceae
Family Sargassaceae
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Caribbean Pelagic Sargassum ‘Event” 2011
Northern Brazil....and West Africa

© Omar Reynoso
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" Google Earth Sierra Leone

Per: Andrew Huckbody
Huckbody Environmental Ltd.

West African coastlines impacted by sargassum in 2011
(Sierra Leone and Benin); first documented account.



Pelagic Sargassum Event 2011 con't.

Gulf Coast Research Laboratory (GCRL) developed a web
site to accommodate the reporting of large sargassum
strandings along Caribbean shorelines & in adjacent waters.

http://www.usm.edu/gcrl/sargassum/sargassum.observation.form.php

Report Caribbean Sargassum
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2014 Mustique Island, St Vincent & Grenadines
July 2014

Barbados - East Coast Emma Doyle/Dianne Wilson
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Pelagic Sargassum Event 2011 con't.

Back-traced sargassum from reported sighting locations
& dates to determine transport pathways (Franks et al.

2011); examined connectivity across the tropical
Atlantic., particularly the NERR (Johnson et al. 2012)

NRL: Intra-Americas Sea Nowcast-Forecast System (IASNFS)

IASNESK(BICkaTnacking)

May September 2011



Hypothesis:

Sargassum growth (bloom) occurred in the North Equatorial
Recirculation Region (NERR) of the North Atlantic between
the North Equatorial Counter Current and the equator.

k S 3 NEC - North Equatorial Current
{\ \ . NECC - North Equatorial Counter Current
GC - Guinea Current
SEC - South Equatorial Current
NBC - North Brazil Current
CC - Caribbean Current
NERR
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Hypothesis:

Sargassum bloom occurred in the North Equatorial
Recirculation Region (NERR) of the North Atlantic
between the North Equatorial Counter Current and
the equator.

* Smaller quantities of sargassum commonly found in
the NERR bloomed through high nutrient input.



Nutrient Sources
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Hypothesis:

Sargassum bloom occurred in the North Equatorial
Recirculation Region (NERR) of the North Atlantic
between the North Equatorial Counter Current and
the equator.

* Smaller quantities of sargassum commonly found in the
NERR bloomed through high nutrient input.

* Climate change in the North Atlantic created conditions
in the NERR during 2009-10 that allowed for sargassum
growth, accumulation and consolidation.



North Atlantic Oscillation
1

Low air pressure - Azores

Sea surface heating

Exceptional alighment of ‘unprecedented peaks’ (+and-)
in major North & Equatorial Atlantic climate indices
2009-2010 (likely due to global temperature increase)
that affected ocean-atmospheric interaction in the NERR.



To “bloom’, pelagic sargassum required:
* A recirculation region (NERR) where nutrients
were available over an extended period of time

* Consolidation regions which enabled formation
of large sargassum features

Present work:
» Use satellite-tracked drifters and forward /

backward tracking in oceanographic models to
test hypothesis

* Examine interannual changes in NERR advective
dynamics between 2009-2013



Where did the sargassum originate?

1. Back tracking: from sargassum landings using
model currents

2. Forward tracking: from possible source
regions using same currents

3. Validation of sargassum transport patterns
using satellite-tracked drifters



Forward track
D\ dx = V*5t
Back track \ \Y
Ox = V*(-5t)



Recirculation/consolidation region in the western
equatorial Atlantic with connection to the equator
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* Blue squares: stranding locations (note west Africa)
* Yellow lines: back trace without LSM to 1 January 2010
* Red lines: back trace with LSM



2014

20°N

.. . ' N 1 P
. “a 1 1 ' r
TOM e o oo e b %
1 e, 1 "--.._._ 1 1
s *a 1 i ., 1 1

10°5

TOEW B0 =W B0 ™ 407w 0™ 207 1O O 10°E Z0°E

* Blue squares: stranding locations (note west Africa)
* Yellow lines: back trace without LSM to 1 January 2013
* Red lines: back trace with LSM

Note: no western consolidation region, but connection to
Gulf of Guinea and equatorial consolidation region.
Connection to far south Atlantic is suspect.
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Test of forward tracking using model currents from equatorial
location (green square). 10 parcels launched every month for
full year & allowed to run for 1 year. In winter (Dec-Mar),
groundings on coast of Brazil. In spring (Apr-Jun), flows
directly to Caribbean. In summer & fall turns into central NERR
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2009-2010
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Test of forward tracing from the Gulf of Guinea
(green square). 10 parcels launched at monthly
intervals. June - July move to west.
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Forward tracing from the Gulf of Guinea to end of
the following year
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SUMMARY

% The sargassum ‘bloom” impacting the tropical Atlantic did
not occur in the Sargasso Sea or the Gulf of Mexico.

<+ The North Equatorial Recirculation Region (NERR) between
Brazil and Africa is favorable for accumulation and
consolidation of pelagic sargassum, as well as growth from
nutrient and iron availability.

% Atlantic climate indices reached historical maxima/minima
in the period 2009-2011. It is suggested that conditions during
this period favored recirculation, consolidation and growth of

sargassum.

% Although it appears that we are entering a period of higher
winter “flushing’” of the NERR, it is unclear if it is sufficient to
clear the region of sargassum bloom conditions.
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