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Outline

* Background- tropicalization and mangrove range expansion

* Projections of mangrove expansion (Bardou et al. 2024 and
Kang et al. 2023)

* Ecological implications of mangrove expansion
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Tropicalization of temperate ecosystems
due to warming winters
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Cold damage/mortality events are infrequent in the
tropical-temperate transition zone
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Warming winters are expected to lead to range expansion

of mangrove forests at the expense of marsh
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The tipping point: where salt marshes are replaced by
mangrove forests
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thresholds and transformations (2025, Ecosphere)

Received: 20 February 2025 | Accepted: 24 February 2025

DOI: 10.1002/ece2, 70229

ECOSPHERE

M ESA OPEN ACCESS JOURMAL

CONCEPTS & THEORY

Climate Ecology

Ecological thresholds and transformations due to climate
change: The role of abiotic stress

Michael J. Osland’ | John B. Bradford’ | Lauren T.Toth®*® |

Matthew J. Germino®* | James B. Grace" | Judith Z. Drexler’ |

Camille L. Stagg’ © | EricR. Grossman®® | Karen M. Thorne’© |

Stephanie S. Romaiach® | Davina L. Passeri’ | Gregory B. Noe’ |
Jessica R.Lacy'’® | KenW.Krauss'® | KurtP.Kowalski''® |

Glenn R. Guntenspergen 12 | Neil K. Ganju 13 | Nicholas M. Em:'.rrightl |
Joel A. Carr*? | Kristin B.Byrd* @ | Kevin J. Buffington’

'U.S. Geological Survey, Lafayette,

Louisiana, USA Abstract
*U.S. Geological Survey, Flagstaff, An ecological threshold is the point at which a comparatively small environmen-
Arizona, USA tal change triggers an abrupt and disproportionately large ecological response. In

= USGS



ALABAMA -

A g
; L) ey o+
e £
LY b ol Ak
N A Oh Orleans

A
v

Gulf of America

= oy
- -“Merida

YUCATA

b
o

CAMPECHE

Cayman |slands







<
: W |
I
L Y
W , WY

)
?J«y% )
] 1 i

o\

?2 i P..»i ,_, ! 4 ,..__..., _._ _

ATV _.r.r__ .
y .}.*_m..ﬁ_.u..-ﬁ,%b“f__f...
Ll £y

R s

: ' i
e R
" ..mlrk...ﬁnm e #

’ . o n . i L e b PR
.__.. T inimgat: - ]

-._....__.- - L ,.i

‘ | ., _ﬁ_}m\_v ¢ L R O T R T ,ll,. y
i da, . ol £ 9

A 3 J‘ d p ..w‘...__w T T » o ...._. R e
A V7 o, TR Eis—f ;

o AT




Gulf of America

= F‘_-F -_ 1
: -.*il't.-'lerida i
: : s . % Cayman |slands
CAMPECHE QUINTANA ROO _
[ . - Jamaica,



12013/07/24

;.J I | ¥ ¥ A

[ f I | | r I ‘

j | | 5

i | r. I . .I .

| 7 ’ ’ 7 { f | . i N 5 £ y i Y Y ! 7 I I

(A f : | i
“ { ! ALY . @ c |
| F I | | .
4 / ¥ I : .. I | ¢
I r, i Vi ) ! L )
A ¥ / I







Gulf of America

= F‘_-F -_ 1
: -.*il't.-'lerida i
: : s . % Cayman |slands
CAMPECHE QUINTANA ROO _
[ . - Jamaica,






'
A B

e L SR WA e
Lo rett A b e

S T




Outline

* Projections of mangrove expansion (Bardou et al. 2024 and
Kang et al. 2023)

* Ecological implications of mangrove expansion
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18 field sites that
span the marsh-
mangrove
transition zone

Kang et al. 2024,
Journal of Ecology
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Projections of
mangrove
expansion under
alternative
warming
scenarios

Kang et al. 2024,
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Alternative range expansion pathways

A: steps

B: continuous

C: expansion/contraction

D: no expansion
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Outline

* Ecological implications of mangrove expansion
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Mangrove forests and salt marshes are both frequently ranked among the most
valuable ecosystems on the planet (Costanza et al. 2014; Barbier et al. 2011)

Ecosystem services provided by
mangrove forests and salt marshes

Carbon sequestration
Land loss avoidance
Erosion control

Water purification
Coastal protection
Maintenance of fisheries
Maintenance of avifauna
Recreation and tourism

Raw materials and food

Examples

Plant carbon storage, soil carbon storage

Elevation gains to offset relative sea-level rise
Shoreline erosion reduction

Nutrient and sediment removal

Wave and wind attenuation

Fish, shrimp, and crabs

Wading birds, shorebirds, marsh birds, and passerines
Fishing, birdwatching, kayaking

Mangrove honey Osland et al. 2022, Global Change Biology




Local Impacts &
Trade-offs
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Take home messages

* Tropicalization: tropical species moving northward with
warming winters & impacting “temperate ecosystems”

 Mangrove range expansion: Local impacts & trade-offs

— local-scale differences in perceptions of the impacts of mangrove
expansion into salt marshes

— some individuals see mangrove expansion as a positive change to be
embraced

— others see mangrove expansion as a negative change to be
constrained
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