Sargassum
distribution and
abundance reveal a
World Heritage



* Threats - Pollution and overfishing
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Equatorial Current.

KM461681 S polyceratium LAFO3947 Panama
KM461679 S natans LAF06437 Gulf of Mexico USA
KM461678 S natans LAF06919 Gulf of Mexico USA
KM461675 S fluitans LAF06920 Gulf of Maxico USA
KM461674 S fluitans LAF04276 North Carolina USA
KM461673 S filipendula LAF04275 North Carolina USA
KM461672 S filipendula LAF04256 Panama
Sargassum sp MTS14 Rio de Janeiro Brazil
Sargassum sp MTS29 Rio de Janeiro Brazil
Sargassum sp 03 Fernando de Noronha Brazil
Sargassum sp 06 Fernando de Noronha Brazil
Sargassum sp 07 Fernado de Noronha Brazil
Sargassum sp 533 Fernando de Noronha Brazil

Sargassum sp SF01 Para Brazil

Sargassum sp SD04 Para Brazil

Sargassum sp SD02 Para Brazil
67/68 Sargassum sp SF04 Para Brazil

| ; KM461677 S hystrix LAF04131 Gulf of Mexico USA
60/ 1 KM461676 S hystrix LAF04292 Gulf of Mexico USA
_{KM461680 S polyceratium LAF04105 Panama
62/ |1 kmas1671 S filipendula LAFO4106 Panama

Sargassum sp Maranhao Brazil
KF437938 S filipendula LAF04288 Colombla
KF437936 S cymosum LAF04290 Colombia
KF437935 S cf cymosum Colombia
KM461682 S cf palyceratium Puerno Rico
KF437939 S cymosum LAF06609 Colombia
KF437940 S cymosum LAF06610 Colombla
KF437941 § Mlum LAF06611 Ci
KF437942 S poly LAF04291 C:
Clade A | KF437945 S giganteun LAFO8605 Colombia
KF437943 S cymosum LAF06613 Colombia
gg/o4 | KFA37944 S cf cymosum Colombia
KF437947 S giganteumn LAF04289 Colombia

100/87

Fig. 1. Atlantic Ocean map and main oceanic currents. The numbers
represent the chronological occurrence of floating Sargassum. 1.
argasso Sea (Gavio & King 2011); 2. Offshore northern Brazilian
ast (Széchy er al. 2012); 3. Sierre Lconc to @hana (Johnson er al.
ando de NOl’Ol'lhd
(present study); 7
(p! y); 9. Sdo Pedro e
Qdo Paulo Archipelago (present sludy) CC, Caribbean Current;
EUC, Equatorial Undercurrent; GS, Gulf Stream; NAD, North
Allanlic Drift; NBC, North Bmzil Current; NEC, North Equatoriu]
Current; NECC, North Equatorial Countercurrent; SEC, South
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KF437946 S gig LAF05607 C I
R ABOA43867 S yendoi Japan
AT LANTC 92/85 1 ABO43617 S pllulferum Japan
o // 95/- AB043614 S dupficatum Japan
~ ~ ABE74055 S glaucescens Japan
3.000 L HF572062 S spinuligerum lran
- I | Km HF572063 S spinufigerum Iran
)‘__: -~ HF572057 S binderi Iran
> A 4 AB043613 S stolonifolium Malaysia
AB043666 S patens Japan
60°W 30°wW 0° KM461684 S pleropleuron LAF08917 Florida USA
KM461683 S pteropleuron LAF06913 Florida USA
KF437950 S schnetteri LAF04287A Colombia
Fig. 1. Alldnllc Occan ‘map and main oocamc‘f:urr_cnls The numbcrs o Dby Hyroveliol
ABD43565 S mgoldianum Japan
79/ 78/~ [ AB043566 S ringoldianum Japan
ABO43608 S giganteifolium Japan Phycologia Volume 56 (3), 321-328
AB043575 S autumnale Japan
ABO43569 S horneri Japan
AB043570 S fulvellum Japan
AB043572 S fulvellum Japan The floating Sargassum (Phaeophyceae) of the South Atlantic Ocean — likely

ABO043576 S hemiphyllum Japan
AB043573 S thunbergii Japan
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Fig. 2. Maximum likelihood phylogram based on ITS2 data set. Numbers on branch nodes are maximum likelihood/neighbour-Joining
bootstrap values. Scale bar represents the number of substitutions. Names in bold are sequences from material collected in Brazilian waters.
Sequences of the Panama and Colombia materials are from the Atlantic side.
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2014 - 25 tons

2015 - 150 tons




Sargassum bloom: is it a problem
or opportunity?



Niche suitability
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Sargassum relative potential
Importance
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Likely scenario

e Global stressors
— Ocean warming
— Ocean acidification

 Local stressors

— Trophic changes

— Continental runoff
e Agriculture
* Deforestation
* Dam
* Mining



Sargassum bloom: it is a
problematic opportunity!

* Goods
— Agriculture
— Biotechnology

* Services
— Raft, biological connection
— Carbon sink

Sargassum goods and services should provide
tools to solve regional negative socio-
environmental-economic consequences



Applied
Initiatives

“Bio fertilizer” - Arabidopsis thaliana
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If we have more roots we should reduce runoff, soil erosion, and
ocean fertilization



Land use evolution

Deforestation Dam

Agriculture



Management omissions
have high socio-economic and
environmental costs

Deforestation Dam

Agriculture

Mining



Solutions in different scales

Agriculture
Dam

Mining



Link Science and Management

Agriculture

Dam

Mining



Now...The problem

Brazil Runoff + OW+ OA

) Golden tide
Caribbean



New transnational program

Nature-based solutions

-New generatio
Fertilizers
- Mining

bio-remegiation

Biotechnalogy

Management

Brazil
Runoff + OW+ OA

) Golden tide
Caribbean



New transnational program

Nature-based solutions

Brazil *

Fertilizers {&' Runoff + OW+ OA

- Mining
bio-remegdfiation (&0
O

-New generatio

Biotechnalogy O&

\56(\

O
'V'a”agtCo “ Caribbean

Golden tide



Brazilian workgroup

Marina Sissini (UFSC)
Lidiane Gouveia (UFSC)
Giulia Burle (UFSC)
Gabrielle Koerech
(UFSC)

Leila Hayashi (UFSC)
Mariana Cabral de
Oliveira (USP)

Inara Regina (USP)
Fanly Fungyi Chow Ho
(USP)

Cicero Alves- Lima (USP)
Pio Colepicolo (USP)
José Eduardo Martinelli-
Filho (UFPA)

José Marcos de Castro
Nunes (UFBA)

Maria Teresa Menezes
Szechy (UFRJ)

Thayna Mello (ICMBio)
Fernanda Arentz
(MARINHA)

Paulo Horta (UFSC)

Thank you

Marina Sissini
msissini@gmail.com

CAPES

Lidiane Gouvea
lidi_pel@hotmail.com

email: pauloantuneshorta@gmail.com



