Collaborative Research Project:

Paleoenvironmental Interpretation of Late Holocene Oyster Reefs Through Geobiologic Analyses


The Marine Science group here at FGCU has at the forefront of its research mission the state of Southwest Florida’s estuaries – how they have been impacted by development and management practices, and how they can be effectively restored.  Oyster reefs have been central to this research program.  Aspects of oyster biology and ecology serve as measures of estuarine health, and the conditions under which oysters exhibit maximum growth and reproduction are used as targets for restoration efforts.


As a geoscientist, I’m interested in the history of oyster reef development and what this history can tell us about the evolution of Southwest Florida’s estuarine-scape.  How have our estuaries responded to sea-level rise over the last ~5000 years, the approximate age of our estuarine-dominated coastline?  And, more interesting perhaps, how is this estuarine-scape likely to respond in the future as we experience an accelerated rate of sea-level rise?  The connections to management and restoration are real and significant: how do you restore an estuary when the geography due to sea-level rise will be considerably different than what Southwest Florida experienced prior to the arrival of western civilization and industrialization.  This problem is an ideal example of how geobiology can be enlisted to aid environmental and earth system science and will be the central justification behind our research activities in the course.


The focus of our study, the details of which the class will develop in the coming weeks, will be the paleoenvironmental interpretation of fossil oyster reefs from waters within Everglades National Park, northwest of Cape Sable.  Our present-day oyster reefs have a reefal history that dates back as much as 3000 years (the late Holocene).  Consequently, they are likely to record the history of estuary development during a time of fluctuating sea-level rise.  All of Southwest Florida’s modern oyster reefs and virtually all its fossil oyster reefs are intertidal with oyster productivity and survival dropping drastically below the shallow subtidal contours.  As sea-level rise rates accelerate, intertidal oyster reefs are likely to “drown” being incapable of growing to keep pace with the rise in sea level.  One of the fundamental unaddressed questions for our region is why oyster reefs do not develop and thrive subtidally when they are able to do so in other geographic areas.  It is this general question I would like our class project to address.


Recently, during a master’s thesis conducted by Brian Hoye at FGCU, fossil oyster reefs believed to be subtidal in nature were discovered along the outer coast of Everglades National Park.  The subtidal nature of these fossil reefs is somewhat questionable; this hypothesis of formation requires further testing and it is something that can be addressed geobiologically using the skills you’ll learn in this course.  In addition, research on modern intertidal reefs might reveal insights into the problem; we may choose to investigate modern intertidal reefs geobiologically as well.

