Introduction
To those teachers who spark imagination and ignite fires of the mind.
To those students, regardless of age, who stoke those fires and have never lost
their love of learning.

Having grown up in New England and majored in the earth sciences as an undergraduate, I was constantly amazed to learn that geology could explain the
scenery whether it be the mountains resulting from some tectonic plate collision in deep time or more recent features such as Cape Cod and Long Island,
freshly made by the last mile-thick continental ice sheet that once covered the
ground where we stood. The configuration and elevation of the Earth’s surface,
the plants that are distributed on this topography, and indeed, the nature of human habitation are controlled by the underlying geology.
Additionally, the common appearance of huge outcrops exposed in everincreasing highway excavations, particularly in the more rugged parts of New
England, allowed us to peer, at least a short distance, into the Earth’s crust to see
rocks that had been contorted and folded by unimaginable and unseen forces
of the past. These rocks were once many kilometers beneath the Earth’s surface, forever changed by intense heat and pressure, yet now they are exposed
at the surface. How could that be? The Earth’s geologic history was literally in
our face, and the mysteries of the past that the science allowed us to unravel
were too amazing to have been invented in even the most imaginative of minds.
So I became hooked on the study of the Earth—the whole Earth, not just the
continental land masses, but the interaction of members of the “sphere” family
(lithosphere, atmosphere, hydrosphere, cryosphere [ice], and the biosphere).
We can add the “final frontier”—the extraterrestrial sphere whereby temporal variations of the Sun’s radiant energy reaching the Earth due to fluctuations
in our star’s interior furnace and cycles of the Earth’s orbit and rotation about
its axis have had profound effects. Lastly, every once in a great while (even on
geologic time scales), screaming out of the cosmos come ~10 km wide rocky
meteors or icy comets speeding at ~10–50 km/sec whose impact and subsequent
release of enormous energy become immediately transformative, causing global
extinctions of life. The integration of all these processes is now called earth
systems science—the next generation of scientists will be known as earth system scientists, rather than merely oceanographers, geologists, and atmosphere
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Figure I.1. Elevation map
of Florida. The Panhandle
has the highest elevations
in Florida. Britton Hill, the
highest natural point in
Florida, has an elevation
of 105 m (345 ft). (Source:
Florida Geological Survey.)
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scientists. Connectivity is the word du jour, that is, all parts of our planets are
intimately linked and affect each other.
After doctoral and postdoctoral work in the Carolinas, my wife and I moved
to St. Petersburg, Florida, where I had accepted a faculty position at the University of South Florida in what was the Department of Marine Science (now a
College of Marine Science). By then, I had become a student of the geology of
the ocean—a geological oceanographer—thus fulfilling a boyhood wish to study
the marine realm.
So Florida with its huge coastal ocean and coastline was a great place to start
one’s career in geological oceanography. However, the land geology of Florida
was not in your face, so to speak. The highest natural point in Florida is only
~105 m (345 ft; fig. I.1) and that is in the panhandle (Britton Hill—northern
Walton County). Britton Hill is the lowest highest point of any of the fifty states.
Actually, the highest point in Florida is a hotel in Miami topping out at 239 m!
Overall, rocky outcroppings are relatively rare in Florida. By comparison, Mt.
Mitchell in the North Carolina Appalachian Mountains is 2,025 m (6,684 ft)—
the highest point east of the Mississippi River. And the former Mt. McKinley,
now called Denali in Alaska, is a towering 6,194 m (20,440 ft) and is the highest
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point in the United States. Britton Hill would hardly be noticed if it stood next
to it.
The attraction to Florida, at least for me and for many others, is the ocean.
Florida, as we will see, was born from the ocean, and its geologic history lies beneath our feet, beneath the coastal ocean, deep underground, well out of sight,
and therefore out of mind to most of us. But the subsurface geology ultimately
explains Florida’s highly visible modern topography and scenery. People come
to Florida to see not the geologic events of the past but the geology of the present—the coastline and its beaches, the freshwater springs, the coral reefs, the
Everglades, the swamps, and the wildlife associated with these environments
(fig. I.2).

Figure I.2A. Light-dependent coral reef located in the Florida
Keys. The Keys are as famous as the Everglades for their natural
underwater scenery. (Source: NOAA.)

Figure I.2B. Aerial photograph of Palm Beach. Florida is famous
for its beautiful quartz sand beaches. (Source: Michael Kagdis,
Proper Media Group.)

Figure I.2C. The Florida Everglades is home to many indigenous animals and plants. (Source: National Park Service.)

Figure I.2D. One of Florida’s spectacular caves. (Photo by Sean
Roberts, Florida Museum of Natural History; used by permission.)
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So the geologic history of Florida is a hidden secret—known only to a privileged few whose work, hobby, or both is to study Florida’s geologic past.
Over the years, I thought that it was important for our marine science graduate students, particularly those interested in geological oceanography, to know
something about Florida’s geologic past. So I developed a full-length course,
contributed a chapter to The Geology of Florida, and published a number of
scientific papers on the details of selected portions of Florida’s geologic history.
This book is not meant to be a textbook for my course (but it could be used
as such). I have a broader audience in mind. As my own children were growing
up, I would make a point of volunteering to come into their classrooms, much to
their embarrassment, and talk about oceanography, earth science, and relate it
to Florida’s past. I would like to think that the kids learned something. However,
I was always struck by the teachers telling me that they had no idea Florida had
such an interesting geologic history. As a result, I have written this book with
those teachers in mind as well as all of those out there who have never lost their
desire to learn something new.
William Butler Yeats said, “Education is not the filling of a pail, but the lighting of a fire.” I hope this book starts some fires. Unfortunately, much of our
learning today is about filling heads (pails) with information required by standardized tests and not starting enough fires in the mind.
I realize that, to some, there is more here than you want to know. Others will
feel that the book is not rigorous enough to use as a course textbook, leaving
them unsatisfied by some explanations. There is simply not space to flesh out
nuances or to present multiple interpretations. Rather, I have tried to provide
the broad perspective and have approached this effort based upon the major
events and the processes (chemical, biological, and physical) that have taken
place, not just marching lock-step through geologic time explaining the landbased succession of rock/sedimentary (lithologic) formations. Ultimately, our
understanding of the Earth is all about process. The products are important
because they tell us what happened. However, to become good stewards of the
Earth, we need to know how things happen, so we can live for sustainability and
predict our impact on earth systems and prepare for what earth systems might
have in store for us. Some of the interpretations presented are still under debate.
I have taken the liberty of expressing my own view of the geologic past based on
fragments of evidence, and I have tried to point out where such debate is still
under way. I know that some of my geology colleagues will take issue with some
of the points I have presented—such is scientific inquiry. Finally, like any field
of inquiry, science is filled with terminology, and certain terms are impossible
to avoid. I have tried to keep the arcane jargon to a minimum. However, some
terms are required. To make reading this text a bit more understandable, I have
italicized some words or key phrases that appear with an explanation at the end
of each chapter.

