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Coral reef ecosystems adjacent to coastal human populations are subject to increased
environmental fluctuations compared to remote reef locations. Environmental variability is
further exacerbated for corals existing at their northernmost regional limits. This presents a
significant implication to the longevity of coral-algal symbioses, as the endosymbiontic
community composition is determined by species-specific environmental optima. Phototrophic
dinoflagellates from the genus Symbiodinium translocate a large proportion of energy to the
coral host necessary for calcification and reproduction. Therefore, the identity and composition
of Symbiodinium populations (along with other symbiont taxa) directly contributes to the
holobiont’s capabilities. Gathering baseline community ecology of corals at their latitudinal limit
is necessary to elucidate potential resilience to abiotic shifts including climate change.
Anthropogenic and storm runoff from Lake Okeechobee and St. Lucie River could be an abiotic
perturbation affecting corals at St. Lucie Reef, Stuart, Florida. If so, will differences in
Symbiodinium types, abundance, and physiologies be evident along a water quality gradient?
Through amplification of the internal transcribed spacer region 2 (ITS-2), this study will examine
potential differences in Symbiodinium assemblages within the coral host over time and space,
relative to the St. Lucie Inlet. Additionally, these northern reefs of Florida may have an
evolutionary advantage to changing climate and could reflect future compositions of colonies at
southern reefs. Data supporting diverse symbiotic assemblages at St. Lucie Reef will be of
utmost importance in runoff management at St. Lucie Inlet.
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Introduction
• Corals host endosymbiotic zooxanthellae
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(Symbiodinium). Ecological performance of coral
colonies can be influenced by the symbiont
species and local environmental factors.
Changes in the environmental conditions may
affect the abundance and type of Symbiodinium.
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• Corals at St. Lucie Reef (SLR) are impacted by

seasonal fluctuations and land use activities
originating from Lake Okeechobee and Martin
County (see map).
• Two coral species, Montastraea cavernosa and
Diploria clivosa, are dominant and persistent,
despite marginal and variable local conditions.
• Diversity, abundance, community structure, and
variability of Symbiodinium within the two coral
hosts at SLR are unknown.

Study Site

Preliminary Data

• SLR, within St. Lucie Inlet State Park, is heavily utilized for
fishing and diving.
• Scheduled water releases and/or heavy storms increase the
freshwater, nutrients, and turbidity discharged to the St.
Lucie Estuary and SLR.
• Summer upwelling can also impact SLR.
• Four sites were selected based on increasing distance to the
inlet.

• Zooxanthellae density and pigmentation is different
between the species, but site is not a factor
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Expected Outcomes
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Materials & Methods
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1. Are Symbiodinium assemblages different between
D. clivosa and M. cavernosa at St. Lucie Reef?
2. Does Symbiodinium diversity and abundance differ
among the four sites?
3. How are Symbiodinium assemblages impacted by
seasonal changes and discharge events?
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Novel Symbiodinium diversity and community
structure data for two coral species at SLR.

•

Characterization will contribute to overall coral
health assessment at this site.
Symbiodinium diversity will be compared to
Caribbean conspecifics corals.
Current coral-algae assemblages will serve as
baseline for evaluating the future impacts of
management strategies, including the
Comprehensive Everglades Restoration Plan.
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Research Questions
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1. Collect coral (<4cm2) from 5 colonies per species
per site.
2. Sample 2X during dry and wet season.
3. Isolate the zooxanthellae.
4. Count and calculate cell density.
5. Extract chlorophyll from known volume and
quantify with spectrophotometer.
6. DNA extraction and ITS-2 amplification using PCR
and qPCR.

•
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