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Mangroves 

attenuate 90% of 

wave height at 2m. 

Marshes attenuate 

90% of wave height 

at 20m.

Mangroves may provide different 

ecosystem services than marshes



With co-principal investigators: 

Candy Feller (SERC), Mark Hester 

(ULL), Jim Morris (USC), Nikki Dix 

(GTMNERR), Adam Langley 

(Villanova), and Matt Hayes 

(Villanova) 

Warming Ecosystem Temperatures in a 

Florida Ecotone Experiencing Transition





Warming experiments- 3 
sites in N. Florida across 

gradient of mangrove 
encroachment
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Warming chamber design

Matt Hayes

By Emily Geoghegan

Gabby Canas



Drone Imagery of site nearest to GTM

All sites have been color coded so that Block and Treatment can be 

identified from drone and plots monitored without additional walking in the 

marsh.   

Site ID system designed by Gabby Canas

Violet and 
White: 5MW 

Violet and Black: 5GC

Drone imagery by Mike Dixon





Temperature Data at NMAT Site

i.e. Warming is working!☺

By Gabby Canas
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North Matanzas 24hr Temp Comparisons (12/5/18)

NM1GC(W)

NM1GW(W)

NM1MC(W)

NM1MW(W)

NM1GC(W) RH

NM1GW(W) RH

NM1MC(W) RH

NM1MW(W) RH

KEY
Green= relative 
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Water Level Logger Data at Gabby’s Creek

Blue= water level

By Gabby Canas



Warming increased 

mangrove stem elongation 

after only 6 months
The most northern site (GTM), 

which has the least mangroves, 

exhibited the largest warming 

effect.
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By Candy Feller and Matt Hayes



Salt Marsh Biomass
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Plant Species

The presence of 

Batis stems 

increases marsh 

biomass at the 

two more 

southern sites

By Matt Hayes, Nicole Spanier & Emmett McAndrew



Salt Marsh Biomass
Fewest Mangroves  Intermediate Mangroves   Most Established 

Warming or Control

D
ry

 M
as

s 
(g

)

Warming isn’t 

having a 

large impact 

on salt marsh 

biomass yet

By Matt Hayes, Nicole Spanier & 

Emmett McAndrew



Root Mass
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These data 

are not yet 

complete

By Emily Geoghegan, Tess Adgie, 

Nicole Spanier etc.
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*See Mark Hester’s Poster on the WETFEET project work at the 

University of Louisiana



MEM model 

development for 

mangroves with 

Jim Morris 



Questions?


