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Methodology: Assessing growth of mangroves

• Sites chosen based on accessibility and areas in the salt 
marsh-mangrove ecotone

• Periodic (approximately yearly) height and width 
measurements of Avicennia and Laguncularia 
(Rhizophora uncommon in sites)

• Canopy volume based on Osland, et al., 2017



Sites located 
in salt 
marsh-
mangrove 
ecotone



Dekle Beach (29.51 N):  Avicennia 
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Ozello (28.52 N): Avicennia 

1

1.2

1.4

1.6

1.8

2

2.2

10/6/2018 1/5/2020 9/24/2020 10/10/2021 12/30/2022 11/4/2023

H
ei

gh
t 

(m
)

Date

Avicennia Height: Ozello

0

1

2

3

4

5

6

7

10/6/2018 1/5/2020 9/24/2020 10/10/2021 12/30/2022 11/4/2023

H
ei

gh
t 

(m
) 

o
r 

V
o

lu
m

e 
(m

3
)

Date 

Avicennia Height & Volume: Ozello

Height Volume



Ozello (28.52 N): Laguncularia
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Upper Tampa Bay Park (28.01 N): Laguncularia
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Upper Tampa 
Bay Park 

(28.01 N): 
Avicennia
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Shrub-vantages
• Shrubs experience more favorable thermal 

micro-environments compared to taller 
vegetation (Götmark, et al. 2016; Treml, 
2019;)

• There might be differences in temperature 
thresholds for wood formation between 
shrubs and  trees (Li et al., 2016)

• Wood formation occurs earlier in shrubs, 
allowing them to grow and reproduce 
earlier than trees (Götmark, et al.; 2016 
Treml, 2019)

• ‘Weather the storms’ better as shrubs

• Greater leaf area in shrubs (Götmark, et al. 
2016)



Structural adaptations in 
mangroves

• Narrow vessels in northern populations of A. 
germinans makes them less prone to freeze damage 
(Madrid et al, 2014)

• Epicormic buds in Avicennia and Laguncularia allow 
for resprouting (Baldwin, 2002; Radabaugh et al, 
2020)

From: Yanez-Espinosa and Flores, 
2011 

From: Radabaugh et al., 2020



Growth rings

Do multiple cambia (growth layers) in secondary 
xylem help in resprouting/response to freeze in 
Avicennia? 

Avicennia cross-section 

of 5-year old stem
Laguncularia cross-section

of 5-year old stem

5 Rings20+ Rings



Thank You!  
Questions?



Gotmart

• higher growth rate for a small shrub than a small tree. 

• Further, a shrub will produce seeds faster than a tree (Hypothesis 2), 

• multiple stems in shrubs insure future survival and growth if one or 
more stems die (Hypothesis 3),

• improve survival compared to tall tree stems (Hypothesis 4)—
• Survive storms better (e.g. hurricanes)

• Wider area = more light (e.g. in salt marsh-mangrove ecotone)

• Less cavitation due to cold
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