
Future Work 
•Categorize all sessile species that inhabit red mangrove tree prop roots
•Survey the latitudinal gradient for the different sessile species
•Survey factors relating to each of the different major sessile species present 
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Introduction
Mangrove tree communities provide a vital connection between the marine and 

terrestrial ecosystems. These near shore ecosystems also provide nutrients that are 
essential  to deeper water food webs. Prop roots of red mangrove trees act as a 
major habitat for oysters in the Indian River Lagoon (IRL).  Oysters (Crassostrea 
virginica) act as habitat for fish and invertebrates, improve water clarity, and serve 
as a food source for predators and humans (1). The ecology of the oyster/ red 
mangrove system is poorly understood. This study is the first to investigate the 
oyster habitat of red mangroves, an ecologically critical habitat. 

Objectives
• Quantify the oyster populations and oyster species in the Indian River Lagoon 
•Assess  water quality and geographic factors affecting the distribution and 
abundance of oysters and their environment in the Indian River Lagoon
•Analyze by structural equation modeling multivariate hypotheses about  indirect and 
direct factors that influence oyster distribution
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• 36 sites surveyed
• 3 trees sampled per site
• 1 prop root per tree
• Prop roots were divided into three 15
cm increments 

• Recorded number of oysters
   present per 15 cm increment
• Measured the height and length of 10
   oysters per 15 cm increment
• Record live/dead oysters and species
• Counted the total number of prop
   roots within a 30 X 30 cm quadrat  and
   recorded presence of oysters on prop roots
• Ranked the prop roots by oyster abundance along a 2 meter transect (0 = no oyster                      
clumps & 10 = 1m wide oyster clump).

• Collected chlorophyll a and salinity information from Saint Johns and South Florida          
Water Management  District databases
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Figure 2. The prop root was categorized into three 15 cm  increments. Number of oysters, oyster height, and length 
were measured.

Results

Figure 7. The  SEM examines  simple & multivariate hypotheses about habitat and water quality factors. The  
structural factors lay to left of the circles on the model.  The latent  (theoretical) variables are in the circles which are
measured by the  variables to the right of the circles.  Variables to the left of the latents are linked to the latents and to
one another by cause-and-effect (single headed arrows) relationships tested via  regression. The  thickness of the 
arrows indicate the strength of the interaction and dashed arrows represent a negative effect. The numbers next to the 
arrows also show the strength and  direction of the interaction. Endogenous variables (receiving an arrow) also have R2 
values in the box or circle that indicate the degree of variance explained. Both Chi square & RMSEA tests indicate that 
the model fits the actual dataset.  Being lower in the intertidal zone + affected both abundance & size  latents. Mean 
Chlorophyll a  had a – affect on abundance. Salinity had no direct effect (never dropping below 10 PSU for 10 years 
before the study), but the coeff. of variation of salinity increased Chl a. Increased fetch and linear edge of mangrove 
shoreline withi 1 km reduced Chla a in the water. Proximity to the inlet and discharge souces affected both salinity CV 
and mean  Chl a.

Figure 1. Location of the Indian River Lagoon in Florida

Location of the IRL

Discussion
      Oyster reefs and oysters found on mangrove prop roots carry out similar 
ecosystem functions as habitat, improving water clarity, and acting as a larval source 
to colonize other oyster habitats (2). An a priori SEM model was created using 
known variables in the distribution, abundance and size of oysters in intertidal zones 
(3). The data collected for oysters on red mangrove prop roots was compared against 
that model and found to significantly fit. This demonstrates that the variables that 
were chosen not only influenced the reef oysters, but the oysters found on the red 
mangrove prop roots as well. Oysters on mangrove trees not only appear to be 
influenced by the same factors effecting reef oyster but they may experience greater 
adverse pressure and gain different benefits from residing on prop roots. 

Location of Sites within the IRL Oyster Species

Figure 3. The black dots are the location of the sites that were sampled in the Indian River Lagoon. 
The Indiana River Lagoon waterway is in red. 

Figure 4. A is the Crassostrea virginica  (Eastern 
Oysters) species. B is the Isognomon alatus (Flat Tree 
Oyster) species. 
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Figure 5. The proportion of alive oysters with one standard deviation by 
site, from North to South, in the IRL collected in 2010-2011. Sites were 
sampled  once by collecting data on 3 trees/site. 1 = Banana River North, 2 = 
Melbourne, 3 = Sebastian Inlet State Park North, 4 = Sebastian Inlet State 
Park South, 5 =Sebastian  River IRL, 6 = Sebastian River, 7 = Wabasso 
Causeway park, 8 = Wabasso by ELC, 9 = Olso Conservation Area South, 
10 = Oslo Boat Ramp,  11 = Impound Interior HBOI South,  12 = Impound 
Exterior HBOI South, 13 = HBOI south, 14 = Round Island, 15 = Jack 
Island, 16 = Wildcat Cove Point, 17 = Wildcat Cover, 18 = SL 15, 19 = SL 
15 Flushing, 20 = Cracker Boy Boat Works, 21 = Ft. Pierce North 
Causeway, 22 = Dockside Inn, 23 = Ft. Pierce North Causeway South, 24 = 
Inlet Fisheries, 25 = Marina Island, 26 = Riverside Marine, 27 = South 
Bridge Boat Launch, 28 = Bear Point Mitigation, 29 = John Brooks Park 
Riverside, 30 = Vitolo Family Preserver North, 31 = Onf Island,  32 = Blind 
Creek North, 33 = NE FPL, 34 =  Normandy Beach Riverside, 35 = Conchy 
Joes, 36 = FOC. 

Figure 6. The total count for Isgomon alatus  was 34. The total count for 
Crassostrea virginica was 1400.  
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Field Methods

Analytical Methods
• SAS and Systat were used for regression modeling
•MPlus was used to create and test structural equation models (SEM)

Confirming Ecological Factors Affecting Mangrove Prop Roots as Habitat for 
Oysters Through Structural Equation Modeling
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