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Impacts of the arrival of Sargassum in the Mexican Caribbean
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Biomass (Satellite images) Source: Dr. Hu, FSU
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Massive Influx of Pelagic Sargassum spp. on the
Coasts of the Mexican Caribbean 2014-2020:
Challenges and Opportunities
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Rosa E. Rodriguez-Martinez #, Brigitta I. van Tussenbroek *, Vanessa Francisco °,

Miriam Estévez ®, Lourdes B. Celis 7, L. Verénica Monroy-Velazquez ¥, Rosa Leal-Bautista 50,
Lorenzo Alvarez-Filip *(¥, Marta Garcia-Sanchez ¥, Luis Masia ? and Rodolfo Silva '*

88'0W sr'ow 80w
&
féd Cancun A
~ . B
Yucatan . N
Puerto Monkn
g oM
y;'alQmm\
@ -
Cozumel
o *
Tutem
£ JQuintana Roo.  *
& h
;" -
Bahid"
< w3 o
Sian Ka'an. ©
X
-/ , .
-~
o R
-3 .
Legend
Lans
Prevalence Index
E <01
¢
: 1
" 0
Xcalak 025
iﬁ. 050
4 Kilometers B 0.75
0 25750 100 B 1 o0
[ ————
88" 0W 870w 88°0W

200N

190N

18°ON



Source: Google Earth
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e D Water quality deterioration (i

Puerto Morelos August 2018

Source: Dr. Eric Jorddan, UNAM




Contents lists available at ScienceDirect

Marine Pollution Bulletin

journal homepage: www.elsevier.com/locate/marpolbul

Faunal mortality associated with massive beaching and decomposition of )
pelagic Sargassum S
R.E. Rodriguez-Martinez™*, A.E. Medina-Valmaseda®, P. Blanchon®, L.V. Monroy-Veldzquez®,

A. Almazan-Becerril®, B. Delgado-Pech, L. Visquez-Yeomans®, V. Francisco®, M.C. Garcia-Rivas*®

X

Fish 59%

Crustacea 28%

Equinoderms 5%
Mollusks 4%
Polichaetes 4%

Oxygen: 2.5 mg/L up to 300 m from shore Petempich Bay, August 2022




Stony coral tissue loss disease (since May 2018)

24 species affected
Mortality up to 100% in some species

Possible local extinction of Dendrogyra
cylindrus and Meandrina meandrites

Source:  Alvarez-Filip et al. 2019
Estrada-Saldivar et al. 2020




Microbiome

Torralba et al. 207
Michotey et al. 2020
Helvé et al. 2021
Theirlynck et al. 2023

Dominant genera: Pseudomonadaceae, Rhodobacteraceae and Vibrionaceae

High variability:

In Mexican Caribbean nearshore waters (Thome y Suescuan — UNAM, pers. comm.)

Among morphotypes

Among biogeographic regions
Distance to shore

Seasons

High prevalence of Vibrio spp. (~50%)
Higher abundance of Vibrio spp. in spring (60-75%)



Motile fauna

14 exotic species were
recorded in the Mexican
Caribbean

Hydroids

Monroy-Veldzquez et al. 2020 — Jour. Env. Man.
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Govindarajan et al. 2019 — Peer)

Dermatitis due to exposure to sargassum in Puerto Rico

Does anyone find that they get health symptoms from
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Presence of toxic elements

AQUATIC BIOLOGY 200
Peer) TS . i 175
Element concentrations in pelagic Sargassum along

. . . — 150

the Mexican Caribbean coast in 2018-2019 E
View 17 o

GETELELTEN Aquatic and Marine Chemistry  Environmental Contamination and Remediation ‘U’ 100
=

Environmental Impacts g 75

< 50

. — — — —
< Rosa E. Rodriguez-Martinez !, Priyadarsi D. Roy *2, Nuria Torrescano-Valle® 25 I I
>hare 24 o . 5 . . . 6
Nancy Cabanillas-Teran*#, Silvia Carrillo-Dominguez?, Ligia Collado-Vides®, 0

L 4 f Marta Garcia-Sanchez 1.7, Brigitta |. van Tussenbroek ! @© © © n © o o v
c w c 8] 9] o o L o]
© O © = c = = < o
s 59 s o 5 D) gl ©
© g £ ®» 2 2 = &
SE = > 3
x O v ~
(=} o 5
s v
Selva Manglar Duna Laguna arrecifal Arrecife de coral - =
W lfkpo.:i kwul'!! I: e
m "OSQ § a
Filtracion “ \f L= v. 2
¢ on- ¢ L
l } ) L ot “ v
- & +
VS""YMTL “ zw
Rio subterraneo
s TE—— l

Research Article | Published: 26 July 2022

Environmental impact of Sargassum spp. landings: an
evaluation of leachate released from natural
decomposition at Mexican Caribbean coast

Edgar Olguin-Maciel, Rosa Maria Leal-Bautista, Liliana Alzate-Gaviria, Jorge Dominguez-Maldonado &
Raul Tapia-Tussell

In 30 days 1 ton of Sargassum produces 316 L of leachates with 5.7 g of arsenic




Vector of microplastics

Concentration

(MP kg*)
Sargassum (México) 1,500 - 17,900 Gil, 2022 A
Macroalgae (China) 60 -190 Feng et al., 2020
Macroalgae (China) 900 - 3,000 Lietal., 2020
Macroalgae (China) 0-119 Zhang et al. 2022 ’
Marine sediments (Guadalupe) 0-10,400 Sandre et al., 2019
Beach (Lesser Antilles) 68 - 620 Bosker et al., 2018 ~ 4mm
Beach (Guatemala) 30 Mazariegos-Ortiz et al., 2020) C
Beach (Puerto Rico) 3-17 Pérez-Alvelo et al., 2021 *

Source: Gil, T. 2022.







2014 2015 2016 2017 2018
Year

Rodriguez-Martinez et al. 2021 — J. Environ. Manag.



Impact on economy

Sargassum data:
® Hotels

L% Mexico| ¥ Municipalities

Yucatan Puérto Morelosi*.;c"'B
AD;

\ Peninsula Solidaridad S QB )

Caribbean
Sea

Tulum ¢

Variable
_ PM Sol Tul A B C D E
1.8

11,023 10,105 10,790 40,932 23,570 25,582 14,273 17,375
744,385 2,619,273 611,521 2,081,210 114,035 182,950 259,670 631,536
413,547 748,364 672,741 946,005 570,175 417,694 301,941 371,492
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MUEREN MILES DE PECES POR
MAREA ROJA EN COSTA DE
YUCATAN

Fuente: AGRO 2000

Fuente: Megalépolis Fuente: El Capitalino
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