REMOTE SENSING + ECOLOGICAL
EXPERIMENTATION TO DETECT & EXPLAIN
MANGROVE RANGE EXPANSION
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Mangrove wetlands
~75% of the world’s tropical coastlines

$1.6 trillion/year in ecosystem services

Costanza-et al. 1997, Nature 387: 253-260
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‘Mangrove’ is a saltwater lifestyle, not a (plant) family

~60,000 tree species
~70 mangrove species
~0.1% of trees are mangroves




AT/SST: Mean Monthly Winter
Minimums (BIOCLIM/MODIS)



2010 cold snap in Flor







1980s sign, Merritt Island National Wildlife Refuge
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Spared Winter Freeze, Florida’s Mangroves
Are Marching North

Mangrove forests, like in the Everglades, serve as spawning grounds and nurseries for fish and as
habitat for a wide array of organisms. But salt marshes are also ecologically valuable.

By JUSTIN GILLIS
Published: December 30, 2013 | @ 173 Comments

Poleward expansion of mangroves is a threshold
response to decreased frequency of extreme
cold events
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Mangrove area expanded within the ecotone, 1984-2011
Cavanaugh et al. 2014 PNAS

An Expanding Range
GEORGIA Mlangroves are spreading north as milder
winters keep the trees from freezing.
CHANGES IN MANGROVE AREA
From 1984 through 2011
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Temperature threshold

< -4°C in winter = reduced mangrove cover in summer
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Simulated ‘freeze’ events
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SPECIES-SPECIFIC RESISTANCE TO
REEZING AIR =
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Projected mangrove distributions in 2060
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ion/contraction of mangroves and saltmarsh habitats

Expans




Rodriguez et al. 2016



Mangrove/marsh oscillation at the edge
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‘ /2‘ 1, 2 Bruguiera 3 Kandelia 4-6 Rhizophora apiculata 7, 8 Rhizophora sp1 (cf. stylosa)
t/' 9 Rhizophora sp2 (cf. mucronata) 10 Ceriops 11 Aegiceras corniculatum 12 Avicennia
13 Xylocarpus 14 Excoecaria agallocha 15 Sonneratia sp1 (unidentified) 16-18 Sonneratia
caseolaris 19 Sonneratia cf. ovata 20, 21 Sonneratia cf. alba 22 Barringtonia 23 Nypa fruticans




COLD AIR




LD WATER?
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SST: Avg Winter
Minimums (MODIS)
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RANGE-LIMITS o ARIDITY*COLD WATER"
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Survival ~ Aridity*Chilling*Species
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What envt factors defi\ mangrove ranges?
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Mean Winter Sea Surface Temp C
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Take Home
> 2= 1. Range limits = physiological
‘ limits
2. Multiple, interacting drivers
3. Remote sensing & ecological
expts both needed to predict

mangrove response to climate
change
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Fort Matanzas: ca. 1740, guards southern flank of St.
Augustine, FL, the oldest city in the US (est. 1565)
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Carbon sequestration

\ 5182

DTAL 6,698,

. Salt Marsh I Mangrove

Land cover change analysis
2003 vs. 2010:
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The Northern Australian Die-Off That's Going To Bite Us

Where It Hurts

If you love barramundi, you have to love mangroves.
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Nobody loves mangroves. They're stinky, they're muddy, they're not particularly nice to

look at and really, if a few thousand hectares of mangroves died on a remote part of the
NT coastline, why should we care?

TRENDING

Melbourne Animal Shelter Writes Adoption
Memo For 'Utter Bastard Of A Cat'

Julian Assange's Swedish Rape Charges
Have Been Dropped

Chris Cornell's Suicide Is Sadly Familiar To
Gen-Xers

Rolf Harris To Be Released From Prison

Three Ways To Play Board Games (That
Won't Ruin Your Marriage)

Rolf Harris Released From Prison
'l Was The Correct Candidate': Biden
'Never Thought' Clinton Was The Best

hoice To Challenge Trump

James Comey Reportedly Tried To Blend
Into The Curtaine So Trumo Wouldn't Snot



“Nobody loves mangroves.
They're stinky, they’'re muddy,
they’re not particularly nice to look at
and really, if a few thousand hectares of mangroves died
on a remote part of the NT coastline,
why should we care?”

Melbourne Animal Shelter Writes Adoption
Memo For 'Utter Bastard Of A Cat'

Julian Assange's Swedish Rape Charges
Have Been Dropped

Chris Cornell's Suicide Is Sadly Familiar To
Gen-Xers

Rolf Harris To Be Released From Prison

Three Ways To Play Board Games (That
Won't Ruin Your Marriage)

Rolf Harris Released From Prison

'l Was The Correct Candidate': Biden

Nobody loves mangroves. They're stinky, they're muddy, they're not particularly nice to 'Never Thought' Clinton Was The Best

look at and really, if a few thousand hectares of mangroves died on a remote part of the Choice To Challenge Trump

NT coastline, why should we care? James Comey Reportedly Tried To

Blend



“Nobody loves
mangroves.
They're stinky;,
they're muddy,
they're not
particularly nice to
look at...”




